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Abstract

The applications of mathematical computing are increasingly depending on notions of well-

formed expressions and knowledge of which well-formed expressions are desirable. Software

designers select these notions based on their preferences and experience. These notions

and knowledge are hard-coded into their software’s logic. The knowledge of these software

designers is only a subset of all mathematicians. As the result, every mathematical software

packages is more natural to use in some areas than others, depending on the compatibility

between the software designers’ knowledge and the individual mathematicians’ needs.

Believing that empirical knowledge of mathematics is the best measure to determine the

desirability expression forms, we collected and analyzed over 20,000 mathematical documents

that were submitted to the arXiv server from 2000 to 2004. We describe the process of

analyzing these documents and present empirical results based on our analysis. Our results

point out that mathematical notation usage is dependent on areas of mathematics.

Some methods to analyze this corpus of data are inspired by these empirical results. The

notion of a weighted dictionary is used to measure the relative frequency of expressions of

different sizes. Algorithms are explored to obtain mathematical notation usages information,

including common patterns of expressions and probability of symbol sequences.

Keywords: mathematical knowledge management, mathematical handwriting

recognition, knowledge representation
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Chapter 1

Introduction

Processing mathematical expressions in mathematical software packages often relies on no-

tions of well-formed expressions and, of the well-formed expressions, knowledge of desirable

expression forms. These notions and knowledge are selected by software designers and, based

on software designers’ expertise, are hard-coded into the mathematical software packages’

logic. This methodology becomes problematic because the software designers’ predefined

notions and knowledge do not necessarily represent all mathematicians’ opinions. Designers

have their own preferences and experiences. As a result, some mathematical software pack-

ages are more natural to use in some areas of mathematics than others, depending on the

compatibility of designers’ opinion and users’ needs.

Believing that knowledge of desirable expression forms is important for developing useful

mathematical software packages, we wish to understand which expression forms are used

often in mathematics. Frequently-used expression forms should be deemed desirable. In

particular, we take the point of view that empirical knowledge of actual mathematical us-

age enables mathematical software designers to accommodate the needs and preferences of

mathematicians.

Our initial motivation of this study was to derive empirical knowledge of mathematics

for recognizing handwritten mathematical expressions. The existing recognizers have not

1



Figure 1.1: Handwriting recognizer in Tablet PC cannot recognize mathematics.

been designed for mathematics (Figure 1.1). Enabling pen-based devices to input mathe-

matics would encourage more mathematicians to use mathematical software packages such

as computer algebra systems. The present acceptable accuracy rate of recognition for natural

language is partly achieved by the help of a built-in dictionary. In other words, recognizing

handwriting is not based on stroke and feature analysis of letters alone: Appropriate do-

main knowledge helps the recognizer to anticipate and guess what is correct. For example,

the capital letters “H” and “A” may be written similarly. With the knowledge of the next

and previous letters, an average English speaker can tolerate the “A” to be written slightly

opened at the top (Figure 1.2). The dictionary can also be used for segmentation, a process

which determines the boundaries of individual letters in cursive handwriting. In cursive

handwriting, most of the letters are joined together in one stroke and some letters such as

“e” and ”l” are written similarly. Without a dictionary, it would be impossible to determine

the appropriate boundaries of individual letters.

A word-based dictionary is inappropriate for encoding the forms of mathematical expres-

sions because of their nature. Mathematical expressions are formed as expression trees, not

2



Figure 1.2: Distinguishing between “A” and “H”: An average English speaker could recog-
nizing the words “cat” and “hat” although “A” and “H” are written similarly.

strings, and there is no comprehensive list of acceptable subexpressions. Encoding forms

of the mathematical expressions require a more sophisticated datastructure than natural

languages do. In principle, almost any sequence of symbols could be a valid mathematical

expression. While vocabulary for a natural language is fixed or is expanded in a slow rate,

the possible set of mathematical expressions is infinite as the vocabulary of mathematics is

constantly expanding.

We observe that usability and efficiency of the mathematical software packages is de-

pendent on the knowledge of desirable forms of mathematical expressions. We realize that

a human requires previous knowledge of specific domains to process information such as

mathematical notations. Representation of information, including that of mathematics, is

often complex. Modern mathematical notations are the product of hundreds of years of

evolving practice by thousands of mathematicians around the world. Mathematicians learn

the notions of well-formed and desirable expressions by repeated exposure to appropriate

examples and literature. Sophisticated mathematicians can deal with the complexities of

mathematical notations: For example, they can take a book of mathematcs from a library

bookshelf, glance through the pages, and have an idea of which areas of mathematics that

the book covers. We therefore believe that knowledge of mathematical expressions should be

used in mathematical software packages. In mathematical formulae recognition, this knowl-

edge would help to solve ambiguities such as A × B and AxB. In symbolic computation,

this knowledge would help deciding a preferable term ordering in expressions such as the

polynomial x2 + x + 1 and the series expansion 1 + x+ x2 + x3 + x4 + · · · .

3



1.1 Previous and Related Work

To our knowledge, there has not been any previous work corresponding to our study of

empirical usage in mathematical literature. We relate our study to the works on recognizing

mathematical expressions and the works on processing mathematical expressions and on

formalizing mathematical knowledge.

Past attempts in processing typeset or handwritten mathematical expressions have had

limited success. Each of the attempts considered only a small, pre-defined set of mathemat-

ical notations. As the result, the applications built for these experiments are only useful for

a limited number of areas of mathematics. Berman and Fateman [14] focused on encoding

scanned integral tables. Lavirotte [20] explored how graph grammar could help associating

characters and symbols in typeset formulae. In his experimental system, only certain types

of formulae, which are specified by grammars, are considered. Wan [28] developed an exper-

imental mathematical handwriting recognizer for Pocket PC that was only for a small set of

elementary mathematical notations.

Previous studies show that utilizing the wealth of mathematical knowledge in mathemat-

ical software packages becomes a necessity and is challenging. Adams [13] discussed how

the knowledge of specific domains can help mathematical software packages such as theorem

provers or computer algebra systems. The methods to formalize mathematical knowledge

continue to be developed. Cairns [16] experiments on a technique to formalize a standard

library of mathematics so that knowledge can be retrieved effectively. The problem is that a

lot of mathematical knowledge is not yet encoded in machine-usable form. For the knowledge

that is encoded electronically, there exist different formats to accommodate different needs

of mathematicians and incompatible software packages. As a result, much mathematical

knowledge cannot be used by a wide range of computer applications.
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1.2 Goals and Contributions

Upon realizing the increasing need of empirical mathematical knowledge in mathematical

computing, the goals of this work have been to understand how to

• gather and represent empirical mathematical notation usage information

• organize, analyze and model this knowledge

• use this knowledge in mathematical computing applications

The key contributions of this work are to

• emphasize that the knowledge of empirical usage of mathematical notations is relevant

for building mathematical software

• derive methodologies for empirical analysis of mathematical notations

• identify symbols and subexpressions usages in different areas of mathematics

• analyze usages of notations by generating pattern expressions

1.3 Applications

Although our initial motivation of this work has been to recognize handwritten mathematical

expressions, we believe that this work can be applied to a broader range of mathematical

software packages for symbolic computation or mathematical knowledge management.

1.3.1 Mathematical Handwriting Recognition

Knowing the present success rate for recognition in natural language handwriting, we look

for ideas that can be applied to recognizing handwritten mathematical expressions. One of

the ideas is to use background knowledge to eliminate inadmissible results of recognition.

While other components of the handwriting recognition architecture are important, they

5



remain insufficient because handwriting can be ambiguous. A human reader can tolerate

some ambiguities of handwriting by knowing the context. Software should perform the

equivalent by looking up the notions of well-formed expressions. We believe a component

for performing this functionality for mathematics is important in recognizing handwritten

mathematical expressions.

1.3.2 Symbolic Mathematical Computing

Empirical knowledge of mathematics can guide symbolic computation software packages to

choose an appropriate representation of an expression. Two issues with representations are

term ordering and simplification of expressions. Usefulness of mathematical software pack-

ages does not rely on the power of underlying algorithms alone. Appropriate representations

can make software to be more natural to use by mathematicians. Appropriate representations

are dependent on the areas of mathematics and the nature of the mathematical problem.

Correct term ordering is dependent on the area of mathematics. The terms are best put in

a certain order that is consistent throughout the same area of mathematics. The polynomials

are usually written having the constant in the last term, as in x2+x+1. The series expansions

are written having the constant in the first term, as in 1 + x + x2 + x3 + x4 + · · · . This

knowledge is often hard-coded in software packages.

Expression simplification relies on the knowledge of desirable expression forms. Appro-

priately simplified expressions make the mathematics more readable. How the expressions

are simplified should be based on actual notation usages and preferences.

1.3.3 Mathematical Knowledge Management

Other applications include automatic mathematical document classification and mathemat-

ical data mining. If mathematical documents are classified automatically, mathematicians

can search mathematical documents by area. Having an organized, searchable form of math-

ematical knowledge can enable mathematical software packages to solve problems by using

6



Figure 1.3: Maple (a computer algebra system) automatically puts the polynomials in the
order that is first used.

existing knowledge. In the theorem proving case, applying an existing theorem to the current

problem results in saving computing resources.

1.4 Organization of this Thesis

This thesis is organized as follows: Chapter 2 describes the characteristics of mathematical

expressions. Characteristics of mathematical expressions are distinct from those of natural

language phrases. Because of the syntactic complexity of mathematical expressions, methods

to encode background knowledge of natural languages become insufficient for mathematics.

Chapter 3 describes the complexity of representing mathematics electronically. By exam-

ining the different data formats of mathematics, we gain appreciation of the complexities

of mathematical data formats. Understanding the complexities of mathematical data for-

mats reinforces the need of enabling pen-based devices for inputting mathematics. Chapter

4 outlines the requirement of a handwritten mathematical expressions recognizer. Differ-

ent components in the recognizer are to work together resulting an increase of recognition

7



rate and usability. Chapter 5 presents our methodology to collect and analyze empirical

mathematical knowledge. We use the arXiv e-Print archive as the source of mathematical

expressions. Before analyzing the expressions, we put the expressions in a form that can

be analyzed using a TEX to MathML translator and canonicalization. Chapter 6 describes

the initial results of our experiments. We argue that each area of mathematics has its dis-

tinct symbols and expressions usage. Chapter 7 outlines the methods inspired by our initial

results to further analyze data. Chapter 8 discusses the ongoing work of this research. To

extract the notation usage, anti-unification can be applied to a set of expressions. The notion

of symbols’ common writing order can be used to predict the next symbols to be written.

A Markov chain can be built to recognize popular writing order of symbols. Chapter 9

concludes the thesis.

8



Chapter 2

Properties of Mathematical

Expressions

The methods to process natural languages are not suitable for processing mathematical ex-

pressions because the lexical structure of mathematical expressions is more complex than the

one of natural languages. New methods and special data structures are needed to handle the

complex nature of mathematical expressions. Many differences exist between the character-

istics of mathematical expressions and natural languages. The two-dimensional relationships

between symbols are relevant in mathematical expressions. Natural languages do not im-

pose such relationships between different phrases. Some operators are represented implicitly

in mathematical expressions. In natural languages, the necessary parts and constructs are

usually represented explicitly. The associations between symbols in mathematical expres-

sions follow arbitrary rules. Various conventions direct how the different building blocks in

mathematical expressions are associated. Even with the rules and conventions pointing out

how symbols are associated and expressions be understood, the expressions’ interpretations

may not be unique.

9



2.1 Two-Dimensional

Mathematical expressions use combinations of writing and drawing. The two-dimensional

relationships between symbols are important because they often carry implicit meanings.

By examining TEX’s math environment commands and the current MathML [1] standard,

two-dimensional relationships of mathematical expressions are

• Inline (Example: 2x)

• Subscript (Example: x2)

• Superscript (Example: x2)

• Overscript (Example:
−→
AB)

• Underscript (Example a + b · · ·+ z︸ ︷︷ ︸
26

)

• Prescript (Example: yF )

• Table (Example:




1 0

0 1


)

• Enclosed (Example:
√
x)

These two-dimensional relationships of mathematical expressions mean the present hand-

writing recognizers cannot be used for mathematical computing: The recognizers assume that

writing must have linear structure and everything else, including mathematics, are treated

as pictures. Pictures of mathematical expressions are not useful for further processing in

computation applications. Sophisticated mathematicians can recognize the appropriate re-

lationships between the symbols and know how symbols relate to each other. Previous

knowledge of mathematics is important in recognizing the two-dimensional relationships.

10



2.2 Implicit Semantics

Not all operators in the mathematical expressions are represented explicitly. Some two-

dimensional relationships can impose implicit operators. For example, a superscript of an

expression could be an exponent and a subscript of a variable could indicate the index of

the term.

The identity of the symbols is important in determining the interpretations of expressions

with implicit operators. An example would be f(y − 1) and x(y − 1). In the f(y − 1) case,

we know that f usually represents a function and (y− 1) is the argument of the function. In

the x(y− 1) case, x does not denote a function and a “times” operator is assumed implicitly

between x and (y − 1).

2.3 Arbitrary Associations

In handwritings of languages with Latin-based writing systems, individual words or compo-

nents of sentences are separated by spaces or punctuation. The neighbouring letters within

a word are associated. Associating mathematical symbols in an expression follows numerous

arbitrary rules based on conventions: It is not correct to say that we can just simply asso-

ciate all neighbouring symbols in mathematical expressions. For example, ∞ in
∫∞
−∞ xdx is

associated with
∫

and not with x. This is one reason why the existing handwriting recognizer

cannot be used for recognizing mathematical expressions.

Although there exists many possible two-dimensional relationships between symbols and

expressions, only certain relationships are allowed based on the identity of symbols and the

type of expressions. Sophisticated mathematicians know the legitimate associations and

eventually impose an interpretation of the expressions.

Operators, whether implicit or not, can associate symbols and subexpressions. Types of

operators can be

• Linear

11



– Prefix (Example: −x)

– Infix (Example: x + y)

– Postfix (Example: x!)

– Bounding (Example: [−π, π])

• Vertical (Example: x
y
)

• Implicit (Example: x2, x2,
2x)

• Table (Example:




1 0

0 1


)

• Enclosing (Example:
√
x)

Some operators can only take a certain number of arguments, so the types of operators can

be further broken down as

• Unary (Example: x!)

• Binary (Example: x− 2)

• N-ary (Example: x + y + z)

The conventions limit the number of arguments and arguments’ positions. For example, pre-

scripts are so rare in general that only certain symbols may have such associations. For these

reasons, we argue that an useful recognizer for mathematical expressions should understand

the mathematical conventions.

Note that legitimate associations of certain operators may depend on the context of the

whole expression. For example, we would allow superscript in an expression such as (x+y)2.

In this case, the parenthesis indicate a proper subexpression. Superscript is not normally

allowed on an opening parenthesis (e.g. “(2”).

12



2.4 Convention Dependency

The proper usage of mathematical symbols is based on conventions. The conventions to

be used depend on the areas of mathematics and origin of the text: Different areas of

mathematics may adopt their own conventions. As the result, the same mathematical idea

may not be written in the same way in all disciplines. For example, the imaginary number
√
−1 is represented by i in calculus textbooks and j in some engineering ones. Different

countries may adopt their own conventions. For example, the formulae are written from

right to left in some Arabic countries but are written from left to right in other ones [21].

2.5 Potential Ambiguity

Even with the constraints implied by conventions, typeset mathematical expressions may

still be ambiguous. A notable example is the interpretations of
∑∞

i=0 i+1 [20]. The possible

interpretations of this expression are (
∑∞

i=0 i) + 1 and
∑∞

i=0(i + 1). In typeset expressions,

we may leave the ambiguities to readers’ interpretation. If we would like to extract the

semantics of such expressions automatically, heuristics should be use to determine which

interpretation should be used. The heuristics in the systems could use information such as

the actual distance between different symbols.

Handwritten mathematical expressions introduce more ambiguities than typeset ones do

because the symbols and spatial relations are not clear. The two-dimensional relationships

between subexpressions may not be precise in handwritten expressions, for example, of 2x

and 2x. A threshold is needed to determine the type of two-dimensional relationships. Some

symbols such as ”5” and ”S” can be written similarly. To resolve this kind of ambiguity,

surrounding symbols and context may be examined.

13



Chapter 3

Machine Representation of

Mathematics

The machine encodings of mathematical expressions are (1) to typeset the presentation of

mathematical notations and (2) to represent the mathematical ideas for computation. En-

codings satisfying each of these requirements are needed because a presentation of a math-

ematical expression does not readily correspond to an unique mathematical semantics. For

example, i can represent
√
−1 in a complex number or one of the coordinates in a three

dimensional plane. This fact implies different encodings of mathematics are needed for dif-

ferent mathematical software packages. Document typesetting systems, such as TEX, require

inputs describing the actual presentations of mathematical expressions. Computation appli-

cations, such as theorem provers and computer algebra systems, require input of expressions

containing the semantics.

Because of the complexities of mathematical expressions, the machine representations of

mathematics are therefore not trivial to use. Older formats are designed exclusively either

for typesetting or computing. Typesetting languages such as TEX allow mathematicians

to specify the exact notations of mathematical expressions in printed documents. System

dependent, semantics-based formats such as programming languages allow mathematicians

14



to communicate mathematical ideas to mathematical software packages. New, emerging for-

mats attempt to accommodate both needs: They aim to facilitate exchange and preservation

of mathematical knowledge in various contexts, including the Internet. MathML can be used

to specify the exact notation and semantics of mathematical expressions. It also can be used

to specify the correspondences between different formats of the expression. OpenMath is

a system independent, extensible format to accommodate the need of communicating the

semantics of advanced mathematics.

While appreciating the complexity of machine representation for mathematics, this chap-

ter reinforces our initial motivation of enabling handwriting recognizers to process handwrit-

ten mathematical expression input. Existing methods to input mathematics are difficult to

use. Handwriting is a natural way for entering and interacting with mathematical knowl-

edge. Enabling pen-based devices for inputting mathematical expressions can facilitate and

encourage the use of computers to manage mathematical knowledge and to solve mathemat-

ical problems.

3.1 TEX

TEX (Figure 3.1(d)) has been the standard for typeset mathematics in scholarly journals

for some time. This format is useful for mathematicians because (1) a large symbol set is

available, (2) two-dimensional relationships between symbols such as subscripts and super-

scripts can be represented, and (3) quality documents including mathematical expressions

can be produced. Other attractive features of this system are include the facts that (4)

it is freely available and (5) its macro expansion mechanisms simplify manual markup of

frequently-used expressions.

Even well-formed TEX markup of mathematical expressions cannot be served as the input

format for mathematical computation software. TEX markup can contain none or some

of semantics of the mathematical expression. Having the mathematical expressions to be
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<math xmlns=

"http://www.w3.org/1998/Math/MathML">

<apply>

<int/>

<bvar>

<ci>x</ci>

</bvar>

<ci>x</ci>

</apply>

</math>

(a) Content MathML

<math xmlns=

"http://www.w3.org/1998/Math/MathML">

<mrow>

<mo>&Integral;</mo>

<mi>x</mi>

<mo>&InvisibleTimes;</mo>

<mrow>

<mo>&DifferentialD;</mo>

<mi>x</mi>

</mrow>

</mrow>

</math>

(b) Presentation MathML

<OMOBJ xmlns="http://www.openmath.org/OpenMath"

version="2.0" cdbase="http://www.openmath.org/cd">

<OMA>

<OMS cd="calculus1" name="int"/>

<OMBIND>

<OMBVAR>

<OMV name="x"/>

<OMBVAR>

<OMV name="x"/>

</OMBIND>

</OMA>

</OMOBJ>

(c) OpenMath

$\int \! x{dx}$

(d) TeX

int(x,x);

(e) Maple (Computer Algebra System)

Figure 3.1:
∫
x dx in five different formats
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displayed as intended does not necessary imply that all necessary semantic and hierarchical

structure is observed in the underlying markup. There always exists more than one way

to typeset the same mathematical expression. Many authors are only concerned with the

print representation of expressions and the encoding underlying structure of expressions is

ignored. For example, (a+ b)2 can be encoded either as (1) $(a+b)^2$ or (2) ${(a+b)}^2$.

The mathematicians would intuitively know that it is the expression a+ b that gets squared,

but the first encoding indicates that only the closing parenthesis is squared as in “)2”.

To sum up, TEX satisfies the need of the mathematicians for typesetting mathematics in

printed documents and leaves the expressions with no possibility for further computation.

3.2 Programming Languages

Programming languages have been one way to communicate the exact mathematical se-

mantics to mathematical software packages. Each of these languages is system-dependent.

Because the design of these languages is dependent on the software’s features and design-

ers’ opinions, certain systems are more natural for solving specific kinds of mathematical

problems. C and Java provide predefined mathematical libraries for elementary numerical

mathematics. Maple (Figure 3.1(d)) is a computer algebra system specializing in symbolic

computation. Matlab specializes in matrix computations. PVS [7] is built for theorem prov-

ing. Learning different programming languages takes considerable effort to be proficient,

so many mathematicians are reluctant to switch from one mathematical software system to

another.

3.3 MathML

MathML [1] (Figure 3.1(a),(b)) is an XML standard to put mathematics in web documents.

Presentation MathML allows mathematicians to display mathematical expressions. Content

MathML allows mathematicians to encode the semantics of the expressions in a system-
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independent manner. In addition to fulfilling the purposes of older formats, mixed and

parallel markup are available to specify correspondences between two or more different for-

mats so that the expressions can be reused in many applications.

3.3.1 Presentation MathML

Presentation MathML is the counterpart of TEX for web documents: It is for visual com-

munication of mathematical ideas. This format is superior to TEX in some ways for visual

communication: Exact presentation of the expressions can be adjusted automatically accord-

ing to expressions’ surroundings, such as document’s background colour and web browser’s

window size. More lexical semantics can be annotated by Presentation MathML: For exam-

ple, special tags such as <mi> (identifier) and <mo> (operator) are available in Presentation

MathML to specify types of symbols. In TEX, such information is implicit and is assumed

by the reader.

3.3.2 Content MathML

Content MathML is a system-independent counterpart to programming language expres-

sions: It is for specifying the exact meaning of mathematical expressions. This standard

natively covers mathematics up to high school level. An extension mechanism is available to

encode mathematical semantics that are not covered natively in the standard. In this format,

no actual notations of the mathematical expressions are specified: The actual notations are

left to the users’ applications, such as web browser, to specify. Because Content MathML

is unambiguous and is semantics-based, it can be used as an input format for mathematical

computation software.
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3.3.3 Mixed Markup

It may not be sufficient to specify the mathematical expressions in only one format. Some-

times, we may want to have the same expressions to be available for both rendering and

computation. One example would be the case where the authors use custom presentation

of mathematical notations in web documents while wanting the same expression to still be

available for computation. Another example would be the case where the authors define the

notations of mathematical functions outside of the Content MathML standard.

In this kind of markup, two or more formats are associated. Alternative forms of the

expressions are contained in annotations. Such annotations can contain any alternative for-

mat such as MathML, OpenMath [6], TEX or computer algebra system input. For example,

if we would like to specify the rendering, OpenMath markup, and Maple input of
∫
x dx, we

can include the following in a web document:

<semantics>

<apply>

<int/>

<bvar>

<ci>x</ci>

</bvar>

<ci>x</ci>

</apply>

<annotation-xml encoding="MathML-Presentation">

<mrow>

<mo>&Integral;</mo>

<mi>x</mi>

<mo>&InvisibleTimes;</mo>

<mrow>

<mo>&DifferentialD;</mo>

<mi>x</mi>

</mrow>

</mrow>

</annotation-xml>

<annotation-xml encoding="OpenMath">

<OMA>

<OMS cd="calculus1" name="int"

xmlns="http://www.openmath.org/OpenMath"/>
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<OMBIND>

<OMBVAR>

<OMV name="x"/>

<OMBVAR>

<OMV name="x"/>

</OMBIND>

</OMA>

</annotation-xml>

<annotation encoding="Maple">

int(x,x);

</annotation>

<annotation encoding="TeX">

$\int x \, {dx}$

</annotation>

</semantics>

3.3.4 Parallel Markup

Associating two formats of mathematical expressions at the top level may not be sufficient.

Parallel markup can be used to associate subexpressions in different formats. In principle, we

can assign semantics to each subexpressions recursively in expression trees. Subexpressions

as small as a single symbol can have meanings assigned. This kind of parallel markup

is called Fine-grained parallel markup. This approach is general and works for all kinds

of annotations, including non-XML ones. The following example shows how Fine-grained

parallel markup can be used to associate Presentation MathML elements to Content MathML

elements:

<mrow>

<semantics>

<mo>&Integral;</mo>

<annotation-xml encoding="MathML-Content">

<int/>

</annotation-xml>

</semantics>

<semantics>

<mi>x</mi>

<annotation-xml encoding="MathML-Content">
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<ci> x </ci>

<annotation-xml>

</semantics>

<mo>&InvisibleTimes;</mo>

<semantics>

<mrow>

<mo>&DifferentialD;</mo>

<mi>x</mi>

</mrow>

<annotation-xml encoding="MathML-Content">

<bvar> <ci> x </ci> </bvar>

</annotation-xml>

</semantics>

</mrow>

The <semantics> elements specify pairs of expressions to be associated. In this example,

a fragment of Presentation MathML is associated with Content MathML, which is enclosed

by <annotation-xml>. The downside is that this kind of markup leads to very verbose

documents. Correspondences between formats can also be specified by cross-references.

This method leads to less verbose documents than fine-grained markup does, but the cross-

references can be only be used in XML annotations. The following shows how id and xref

be used in cross-referenced parallel markup:

<semantics>

<apply id="e.1">

<int id="e.1.1"/>

<bvar id="e.1.2">

<ci id="e.1.2.1">x</ci>

</bvar>

<ci id="e.1.3">x</ci>

</apply>

<annotation-xml encoding="MathML-Presentation">

<mrow xref="e.1">

<mo xref="e.1.1">&Integral;</mo>

<mi xref="e.1.3">x</mi>

<mo>&InvisibleTimes;</mo>

<mrow>

<mo xref="e.1.2">&DifferentialD;</mo>

<mi xref="e.1.2.1">x</mi>
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</mrow>

</mrow>

</annotation-xml>

</semantics>

Note that one-to-one correspondences between two formats of the expressions may not be

found. Some parts of the expressions may only belong to Presentation MathML. For example,

<mpadded>s add spaces around the expressions and no equivalent is available in formats

denoting semantics such as Content MathML.

3.4 OpenMath

OpenMath [6] is an experimental, system-independent, extensible XML standard for encod-

ing the semantics of mathematics (Figure 3.1). The purpose of OpenMath is to encode the

precise semantics of the mathematical expressions. Unlike Content MathML, OpenMath

is natively extensible: New semantics can be defined upon writing new Content Dictionar-

ies and no external references are needed. As the result, OpenMath accommodates the

expanding vocabulary of advanced mathematics better than Content MathML. Although

OpenMath and Content MathML share the common goal of encoding precise mathematical

ideas, subtle differences in design between these format make these formats not completely

compatible to each other (Figure 3.2). The differences exist because of designers’ opinion on

what and how mathematical ideas should be represented.

The researchers are still experimenting with the idea of enabling different mathematical

software packages to communicate through a system-independent, extensible format. One

motivation of having such format is to make use of the best mathematical software packages

available to solve mathematical problems in advanced mathematics. This concept is demon-

strated by the MONET (Mathematics on the NET) project [5] [17] [25]. In this project, web

services offer some advanced mathematical computations. Different web services are based

on different mathematical software packages. All mathematical problems in this web ser-
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<apply>

<partialdiff/>

<bvar><ci> x </ci></bvar>

<bvar><ci> y </ci></bvar>

<apply>

<ci type="function"> f </ci>

<ci> x </ci>

<ci> y </ci>

</apply>

</apply>

<OMA>

<OMS cd="calculus1" name="partialdiff"/>

<OMA>

<OMS cd="list1" name="list"/>

<OMI> 1 </OMI>

<OMI> 3 </OMI>

</OMA>

<OMA>

<OMV name="f"/>

<OMV name="x"/>

<OMV name="y"/>

</OMA>

</OMA>

Figure 3.2: Differences between Content MathML and OpenMath: Content MathML’s
partialdiff (left) can accept the actual variables as bound variables but OpenMath’s
equivalent (right) requires a list indicating the index of variables.

vices architecture are encoded using OpenMath because OpenMath is a system-independent

format that accommodates the needs of advanced mathematics.

Close relationship between OpenMath and some machine encodings of mathematics are

found. An automated tool for translating between OpenMath and Content MathML has been

developed [26]. Correspondences exist between the structure of OpenMath mathematical

objects and those of Content MathML objects. Having mathematical software packages,

such as Maple, to take OpenMath inputs has been a necessity in the MONET project. An

OpenMath-Maple translator is developed to enable ORCCA’s mathematical web services to

communicate to other web services components while using Maple to solve mathematical

problems [25]. Many structural similarities are found between OpenMath and the Maple

programming language.
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Chapter 4

Requirements for a Mathematical

Expression Handwriting Recognizer

There has been much interest in recognizing handwritten or typeset mathematical expres-

sions. While many experimental systems have been developed by researchers around the

world, no system achieves an acceptable recognition rate for a wide variety of handwritten

mathematical notations. Reviewing the existing literature, we realize that many researchers

focused only on specific aspects of recognition, built their application for a small area of

mathematics, or tried to solve many subproblems at once [14] [15] [20] [28].

Developing an useful mathematical expression handwriting recognizer involves cooper-

ation between mathematicians and computer scientists. Individual aspects of recognizing

mathematical expressions are covered by different components. These individual compo-

nents must communicate between each other to correct the intermediate results of recogni-

tion. Depending on whether online or offline recognition is chosen, the method and exact

implementation of the components may be adjusted accordingly.
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Figure 4.1: Communication between components

4.1 Components

Developing an useful recognizer for handwritten mathematical expressions is a multi-disciplinary

problem. Expertise from both mathematics and computer science are needed. Understanding

of hardwares’ features and limitations helps determining what can be collected in the digital

ink, the electronic representation of handwriting. Knowledge of image processing leads to

methods to determine the identities of symbols and two-dimensional relationships between

subexpressions. Exposure to mathematical literature helps determining proper associations

between symbols in well-formed expressions.

No single one of these components can solve the whole problem of recognizing mathe-

matical expressions. Each component solves a subset of the whole problem. To complement

the functionalities of the different components, they must communicate between each other

to correct errors in recognition (Figure 4.1).

Handwriting is stored in a digital ink data format, the machine representation of hand-

writing. Many components rely either directly or indirectly on the format. Preprocessing

performs smoothing and normalization, working directly on this format. This step needs in-
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sin(x)sin()()
Figure 4.2: Two possible strokes groupings for expression sin(x): “sin()()” is apparently
not the intended result of recognition upon consulting the dictionary.

formation to determine if a particular stroke is noise or not. The preprocessed data is made

available to symbol recognition and structural analysis. How the handwriting is represented

affects the efficiency of these two steps.

Dictionary methods constrain the results of symbol recognition and structural analysis

(Figure 4.2). In symbol recognition, the dictionary is consulted to determine the possible

identities of the symbols. In structural analysis, the dictionary is used to identify meaningful

associations between symbols and expressions.

4.1.1 Platform Independent Digital Ink Data Format

There are several existing digital ink data formats such as JOT [3] and UNIPEN [4]. Many

of these formats are proprietary and platform-dependent. InkML [2] is an emerging standard

that aims to be a non-proprietary, platform independent-format for digital ink in the future.

Although these formats’ common goal is to capture what has been written on the pen-

based devices, differences between these formats exist [31]. Many types of information may

be included in these data formats: Other than the actual x-y coordinates of points in the
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strokes, information such as pressure and pen button status can be stored. The design of

a format should be able to describe handwriting well enough so that can be analyzed by a

variety of criteria. What can be recorded in the data also depends on the functionality of

the hardware used. For example, a mouse cannot detect pressure applied in strokes.

We need a semantically rich, platform-independent format for the pen-based applications

in the future. The reason is that the need for collecting, transmitting, processing, and

presenting handwriting by a variety of devices is increasing as more handwriting devices

become available. By using a common format, the methods developed to analyze handwriting

can be made available in different devices with reduced development time. Such a format

should handle a variety of inputs because pen-based devices can collect writing as well as

drawings. The format should contain enough information so that the inputs can be analyzed

and be stored in a semantics-based, searchable form. For example, the handwriting must

able to include transcribed text so that the writing can be searched.

The handwritten mathematical expressions must be stored in such a format so that

pen-based devices can be used for collaboration and mathematical computation. With the

increasing computation power of these devices, they can be used for increasingly sophisticated

mathematical computations. Before having the mathematical expressions evaluated, the

handwritten mathematical expressions must be analyzed. How they are analyzed is partially

dependent on the effectiveness of the digital ink data format. Having a platform-independent

format can facilitate collaborations using different devices. The expressions can be written on

one device and be passed on to others. Upon transmitting the handwritten strokes to other

devices, the expressions may be extracted from the handwriting. The extracted expressions

can later be stored in documents or be evaluated by software.

4.1.2 Preprocessing

Before attempting to identify individual symbols and to determine relationships between

subexpressions, it is necessary to tidy up the handwriting collected because strokes recorded
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Figure 4.3: Cursive handwriting of sinωt: One stroke does not always correspond to one
symbol

are subject to imperfection [15] [20] [28] [32]. Some tasks are performed to simplify other

steps of recognition: The relevant parts of handwriting are extracted and any necessary

adjustments to the data are made. Noise reduction eliminates sections of the handwriting

that are not relevant. Size normalization involves rescaling the input strokes because not

all handwritten symbols are of exactly the ideal sizes. Deslanting puts the handwriting in

the orientation that is needed for analysis. Segmentation separates or groups the strokes to

accommodate the fact that one stroke does not always correspond to one symbol (Figure

4.3).

4.1.3 Symbol Recognition

This step determines the potential identities of the individual symbols. Handwriting is

subject to ambiguities and individuals’ style. The methods for recognizing individual letters

in languages with Latin-based writing are now available for use in many pen-based devices.

New, effective methods for symbol recognition are needed for mathematics because the

number of mathematical symbols is significantly larger than the number of Latin letters.

Algorithms for analyzing individual letters in natural languages may not be sufficient for

mathematical symbols. Many possible methods exist, but not every method is appropriate

for treating handwritten mathematical symbols. For example, simple Elastic Matching is

not appropriate for a large symbol set because (1) it is a time consuming algorithm and (2)

the recognition speed increases proportionally with the number of the letters [28].

Feature-based symbol recognition algorithms are found to be more suitable for recogniz-
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ing mathematics symbols because they can handle large sets of symbols [32]. This approach

extracts characteristics of the individual symbols such as loops and cusps, number of in-

tersections, distance between start and end points, and order of strokes. The symbols are

identified based on their possibly unique set of characteristics.

The exact identity of a particular symbol might not be determined in this step. If this is

the case, structural analysis and the dictionary may be consulted.

4.1.4 Structural Analysis

The mathematical notations often rely on two-dimensional relationships to convey meaning.

For example, both 2x and 2x contain the same digit and letter but the expressions’ meanings

are different. Operators using two-dimensional relationships include square root, fraction,

matrix and summation. In natural language handwriting, there are few two-dimensional re-

lationships. A useful recognizer or scanner for mathematical expressions must recognize the

two-dimensional relationships between the symbols. Because the present handwriting recog-

nizers cannot recognize such relationships between symbols, existing handwriting recognition

methods for natural languages cannot be simply applied to mathematical expressions.

Although size and location of the individual symbols is important in determining the two-

dimensional relationships between the symbols in an expression, the exact two-dimensional

relationships cannot be determined without some knowledge of mathematics. In other words,

when no knowledge of mathematics is used more than one version of symbol grouping and

association can be derived theoretically, even if the symbols are aligned perfectly. Consider

the expression
∞∑

i=0

i2

After the summation sign is written, we can expect three subexpressions to be written below,

above and to the right of the summation sign. This assumption is made upon knowing the

usage of the summation sign. When i = 0 is written below the summation sign, we know
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that these three symbols form a proper subexpression because of the background knowledge

of mathematics. This subexpression is then associated with the summation sign. Note that

we don’t associate the individual symbols in the subexpression, namely i, = and 0, to the

summation sign separately. Likewise, ∞ is associated with the summation sign. Finally,

i2 is written and this subexpression is associated with the summation sign as well. Note

that we don’t associate the individual symbols in this subexpression, namely i and 2, to the

summation sign separately. These associations are made based on knowledge of mathematical

syntax. Even though size and exact positions of the individual symbols can help in making

associations, many combinations of associations can still be made.

4.1.5 Dictionary for Mathematics

The success of natural language handwriting recognition partly depends on the use of context

information to resolve ambiguities in the handwriting. A string-based dictionary can contain

information on what users intend to write. This component is used with the assumption that

users always intend to spell correctly. A dictionary helps the recognizer narrow down the

potential final result of recognition by eliminating the guesses that do not appear in the

dictionary.

Observing the success of recognition rate for natural language handwriting, we are inter-

ested in establishing a dictionary for mathematics. Unfortunately, the methods to represent

the context information in natural languages are not sufficient for representing mathematics.

In a dictionary for natural languages, strings are sufficient to store individual words. Strings

are not appropriate for representing mathematical expressions because they do not represent

the mathematical expressions’ hierarchical structure.

A dictionary structure for mathematics should be able to represent the two-dimensional

and the hierarchical structure of mathematical expressions so that proper notation usage can

be recorded. Investigating the appropriate architecture to represent mathematical notation

usages is the focus of this thesis.
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4.2 Online and Offline Recognition

Two modes of recognition are available: online and offline. In online recognition, the recog-

nition starts as soon as the user starts writing. In offline recognition, the recognition starts

after the user finishes writing. A handwriting recognizer can use either online or offline recog-

nition. Because the strokes are presented one after another, online recognition can start as

soon as some of the strokes are available. Offline recognition is also possible by analyzing all

strokes at once after the user finishes writing. The offline method is used by the document

scanners because all information is available to the recognizer at once.

The decision about which kind of recognition mode is used affects how the components

cooperate. In online recognition, the components need to accommodate the fact that the

intermediate results are not always well-formed and complete at both the symbol level and the

expression level. In offline recognition, well-formed expression can be assumed because the

complete expression is presented at once. When online recognition is used, the intermediate

results are generated as the user writes. The intermediate results are based on what is

already written. The intermediate results are not necessarily based on the previous ones:

Adjustments may be needed by communicating between different components during writing.

The order of the symbols and the strokes affect what the intermediate results are.

To illustrate the the generation of intermediate results in online recognition, let’s examine

the example
∑∞

i=0 i
2 again. Let’s also assume the symbols are written in the following order:

∑
, i, =, 0, ∞, i, 2. The symbol identity may change as the user writes. For example,

the recognizer may have recognized the minus sign immediately after the first stroke of = is

written. It takes the second horizontal stroke to complete the equal sign in this case. The

symbol groupings may be changing as well. After
∑∞

i=0 is written, the recognizer receives i

as the subexpression. Upon realizing that 2 is written as the superscript of i, the recognition

result is updated to represent that the expression following the summation is in fact i2.
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Chapter 5

Methodology

Investigating the notions of well-formed, desirable expressions cannot be done without exam-

ining the expressions being used by a diverse population of mathematicians. We considered

several possible directions to collect data on actual mathematical notation usage. None of

the methods satisfies all the needs of gathering all possible usages of mathematical nota-

tion. Based on each method’s tradeoffs, we chose to build our database of mathematical

expressions from mathematical articles in the arXiv database [8]. In order to analyze the

mathematical expressions, they are translated first from TEX to MathML and then canonical-

ized. In this way, characteristics of the mathematical expressions can be analyzed according

to our criteria: subexpression, identifier and operator usage.

5.1 Data Collection

To study the actual, empirical usage of mathematical notation, it is necessary to collect the

input from some appropriate source. Several possible avenues that exist include

• to log input from a mathematical software system,

• to interview mathematicians in person,

• to collect documents from a set of authors,
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• to use the articles from particular journals.

Each of these methods has its advantages and disadvantages. A disadvantage is that the

data collected from these sources are likely to be biased and cannot be taken as representative.

The logged input from a software system would be influenced by the characteristics and

functionality of the particular system. Only certain types of mathematics can be collected

from each particular software system because each software system has its own strengths

and lacunae. For instance, theorems are usually proved by a theorem prover instead of a

computer algebra system. The documents from a small set of authors, the articles from

particular journals, or the interviews of mathematicians are likely to be biased in their

mathematical notation usage. These sources only allow us to examine the preferences of a

small number of individuals. An advantage of conducting interviews and logging input is

that mathematics from various levels may be collected.

Instead of trying any of the methods above, we chose to obtain the input of mathematical

expressions from the articles in to the arXiv e-Print server [8]. This automated electronic

archive server is based at Cornell University, and is monitored so that its contents conform to

academic standards. This is a standard preprint server used by the mathematical community.

We chose to use the mathematical articles that were submitted to this source from 2000 to

2004. This date range was chosen because it corresponds to the adoptions of the new

Mathematical Subject Classification scheme. The advantages of using these articles to build

our database include

• A comprehensive set of disciplines in mathematics are covered.

• The articles are sorted by areas of mathematics using a standard classification scheme.

• High quality data is available because the articles’ content is monitored for scholarly

standards.

The quality and organization of this source of data outweigh its disadvantages. This source’s

disadvantages include
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• More elementary levels of mathematics are ignored.

• Disciplines of mathematics are not represented equally.

• Older mathematical notation usage is not represented because the articles are relatively

new.

We decided to use this source of input because a standard classification scheme is used: a

Mathematical Subject Classification is assigned to most of the articles by the authors. This

scheme is used by two reviewing databases, Mathematical Reviews (MR) and Zentralblatt

MATH (Zbl). The current classification scheme, MSC (2000) [9], is a revised scheme that is

used by these databases. By using a standard classification scheme, more samples of mathe-

matical expressions can be added into our test data from other sources in the future. There

are over 5,000 two-,three-, and five-letter classifications, each corresponding to a specific

discipline of mathematics. For example, “62” corresponds to Statistics; “62L” corresponds

to Sequential methods; and “62L15” Optimal stopping (Figure 5.1).

5.2 Data Preparation

We follow these steps to prepare our database of expressions before performing analysis:

The First Step was to download the sources and PDF files of all articles on mathematics of

the five year period 2000–2004 from arXiv. Most articles submitted to arXiv during this

time-frame are classified using MSC (2000). To have enough articles to examine while

enabling us to investigate notation usage in different areas of mathematics, articles are

grouped by their two-digit classification. The count of the articles in each classification

is given in figure 5.1. 22,289 articles were submitted to arXiv during this five year

period. Among these articles, 21,677 came with TEX source. Altogether these files

consist of 794 MB of TEX source and 4.65 GB of PDF files.
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# Cl. Description # Cl. Description

19 00 General 43 44 Integral transforms, operational calculus
39 01 History and biography 34 45 Integral equations

228 03 Mathematical logic and foundations 1,066 46 Functional analysis
1,212 05 Combinatorics 543 47 Operator theory

164 06 Order, lattices, ordered algebraic structures 164 49 Calculus of variations and optimal control;
optimization

48 08 General algebraic systems 171 51 Geometry
1,383 11 Number theory 435 52 Convex and discrete geometry

108 12 Field theory and polynomials 1,725 53 Differential geometry
667 13 Commutative rings and algebras 226 54 General topology

2,458 14 Algebraic geometry 627 55 Algebraic topology
240 15 Linear and multilinear algebra; matrix

theory
1,637 57 Manifolds and cell complexes

861 16 Associative rings and algebras 920 58 Global analysis, analysis on manifolds
760 17 Nonassociative rings and algebras 877 60 Probability theory and stochastic processes
404 18 Category theory; homological algebra 105 62 Statistics
239 19 K-theory 209 65 Numerical analysis

1,189 20 Group theory and generalizations 237 68 Computer science
472 22 Topological groups, Lie groups 113 70 Mechanics of particles and systems
185 26 Real functions 34 74 Mechanics of deformable solids
123 28 Measure and integration 69 76 Fluid mechanics
308 30 Functions of a complex variable 13 78 Optics, electromagnetic theory
59 31 Potential theory 6 80 Classical thermodynamics, heat transfer

797 32 Several complex variables and analytic
spaces

553 81 Quantum theory

312 33 Special functions 260 82 Statistical mechanics, structure of matter
295 34 Ordinary differential equations 48 83 Relativity and gravitational theory
746 35 Partial differential equations 6 85 Astronomy and astrophysics
706 37 Dynamical systems and ergodic theory 15 86 Geophysics
52 39 Difference and functional equations 96 90 Operations research, mathematical

programming
21 40 Sequences, series, summability 42 91 Game theory, economics, social and

behavioral sciences
88 41 Approximations and expansions 35 92 Biology and other natural sciences

290 42 Fourier analysis 115 93 Systems theory; control
143 43 Abstract harmonic analysis 128 94 Information and communication, circuits
43 44 Integral transforms, operational calculus 12 97 Mathematics education

Figure 5.1: Mathematical Subject Classification (2000) and number of articles in each clas-
sification

The Second Step was to extract the mathematical expressions from the articles’ TEX

source and translate them to Presentation MathML. Note that the surrounding text ac-

companying the expressions is not examined. Although TEX has became the standard

to typeset mathematics, this format is not suitable for our analysis because:

• Author-defined macros are often used in the expressions.

• The expressions may be contained in the hidden macros.

• Only visual grouping of expressions is given through TEX. The semantic grouping

and the logical structure are not apparent in underlying markup (Figure 5.2).
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To overcome these problems, the TEX to MathML translator [10] developed by the

ORCCA lab was used.

The Third Step was to canonicalize the MathML expressions so that two identical expres-

sions would have syntactically equivalent MathML markup (Figure 5.3). We wanted

to remove multiple representations of the same expressions where possible. This step

provides transformations to remove the irrelevant attributes and elements, and to nor-

malize the use of some elements. This is detailed in Appendix A. Some notable

examples of the conversions include

• removing colour-related information from all tags

• removing <mpadded> (adjust space around content) and <mspace> (space) to elim-

inate spacing information specific to a particular expression

• transforming <mrow>s (horizontally group sub-expressions) with specified paren-

thesis to <mfenced> (expression inside pair of fences)

• transforming trivial <mmultiscripts> (multiscripts) to <msub> (subscript) or

<msup> (superscript)

We have developed and used our software to canonicalize MathML expressions.

5.2.1 TEX to MathML Translation

The TEX to MathML translator is an automated tool to make the mathematical expressions

in legacy documents available in web documents [10] [29] . It attempts to handle the differ-

ences between these markup languages while preserving the semantics in the mathematical

expressions. This software is used extensively in preparing our data, as described previously.

Not all of the complexities of TEX are handled by our conversion from TEX to MathML.

Some complex expressions were not translated correctly and some subexpressions were
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${\int x}^{{2}{2}} dx$

<math xmlns=

"http://www.w3.org/1998/Math/MathML">

<mrow>

<mo>&Integral;</mo>

<msup>

<mi>x</mi>

<mn>22</mn>

</msup>

<mo>&InvisibleTimes;</mo>

<mrow>

<mo>&DifferentialD;</mo>

<mi>x</mi>

</mrow>

</mrow>

</math>

Figure 5.2:
∫
x

22
dx: Presentation MathML exhibits logical structure of expressions

<math xmlns=

"http://www.w3.org/1998/Math/MathML">

<mi> f </mi>

<mfenced>

<mi> x </mi>

</mfenced>

</math>

<math xmlns=

"http://www.w3.org/1998/Math/MathML">

<mi> f </mi>

<mrow>

<mi> ( </mi>

<mi> x </mi>

<mi> ) </mi>

</mrow>

</math>

Figure 5.3: Two different legal ways to markup f(x)

grouped improperly while some expressions cannot be translated altogether. This is not

very important, however, since we are interested in the common expressions. The first dif-

ficulty is that some commands, such as macro expansion and kerning symbols, cannot be

handled. The second difficulty is that not all published TEX is error-free. Upon discover-

ing these issues of the translator, we improved its macro expansion and enhanced the error

recovery mechanisms significantly.

Initially, only 14354 of the 21677 articles could be processed by the translator. With

the improved translator, 19137 articles were processed. Of the articles processed by the

translator, 19073 of them were canonicalized. The overall conversion process took about

three days of computing time on a 1GHz PC with RedHat Linux operating system. Note
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that the articles that were processed by the translator may still contain incorrect MathML.

On one hand, this may seem like a major issue in our experiment. On the other hand, since

we are interested in frequent expressions and the translator was able to cover the majority

of TEX’s functionality, the handling of rare uses of TEX is not a problem. All successfully

translated and canonicalized expressions occupied about 2.3GB of disk space.

There is not yet a standard method to cover all subtle differences between these two

typeset languages. The tool developed by the ORCCA lab is an attempt to discover the

differences. We have observed that some TEX constructs, such as kerning, do not have

MathML equivalent. We also found that error recovery mechanisms should be available to

increase the usability of the translator.

To gather only the expressions that were translated correctly, we developed some heuris-

tics implemented them in software. The details are described in section 5.3.

5.3 Characteristics of Mathematical Expressions

Our first intermediate goal was to establish some criteria to determine the important char-

acteristics of mathematical expressions. Although a large set of identifiers and operators is

available in mathematics, we conjectured that each area of mathematics uses only a subset

frequently. Although combinations of identifiers and operators can form many expressions,

we expect that only certain expressions formed by popular identifiers and operators are used

frequently. The frequently occurring identifiers, operators and expressions may together be

used to characterize areas of mathematics. We have developed our software to gather and

analyze this information.

5.3.1 Identifiers

The first part of our analysis counts the occurrences of single-letter identifiers for each

Mathematical Subject Classification. Although many Roman and Greek letters are used
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in mathematics, we believe that only a subset is used frequently in any particular area of

mathematics. Which identifiers are frequently used is a characteristic of the area. This

assumption is based on the observation that choices of identifiers are based on conventions.

We have written software to count the occurences of identifiers. In Presentation MathML,

the identifiers are enclosed in <mi> elements. We can count the occurrences of all single-

letter identifiers enclosed in this way. In theory, we can just collect all <mi>s containing

only one letter. In practice, this is not the case because some non-identifiers are also put

in <mi>s. Translating the single-letter from TEX to MathML depends on heuristics because

the TEX markup does not differentiate between identifiers or operators. These heuristics are

not always correct, however. To overcome this difficulty, we considered only the following as

identifiers in the software:

• Latin letters (Unicode x0041 - 005A, 0061 - 007A)

• Accented Latin letters (Unicode x00C0 - 00D6, 00D8 - 00F6, x00F8 - 00FF)

• Greek letters (Unicode x0391 - x03FF)

• Letterlike symbols (Unicode x2100 - x214C)

Printed mathematical expressions use many fonts. Usually, specific fonts are used to

express the meaning or other properties of identifiers. For example, N, which is different

from N , usually denotes the set of natural numbers. Although it could be sensible to take

the fonts into account when counting identifiers, we chose to ignore the font information

because fonts are not used in handwriting.

5.3.2 Operators

The next part of our analysis was to count the occurrences of operators in each Mathematical

Subject Classification. We believe that in each area of mathematics only a small subset of

all operators are used frequently. The analysis is similar to the one for identifiers.
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We have developed software to count the number occurences of mathematical operators.

In Presentation MathML, the operators are enclosed in <mo> elements. Similar to the case

with counting the <mi>s , in theory we could simply count the occurrences of all single-

character symbols enclosed by the <mo>. In practice, this is not the case because (1) some

<mo>s contains leftover characters from incorrect TEX-MathML translation and (2) paren-

theses are used frequently in every classification. To solve (1), “_” and thinspace characters

in <mo>s were ignored. To solve (2), opening and closing brackets (“(”, “)”, “[”, “]”, “{” and

“}”) were ignored.

5.3.3 Popular Expressions

We conjecture that there is a set of commonly used expressions in each area of mathematics.

Because our data was made available in Presentation MathML, we were able to examine

the expressions as well as their subexpressions. Without having the expressions converted

to Presentation MathML, such analysis would not be possible because TEX gives little or no

hierarchical structure.

We have developed software to collect statistics on expressions usage. The expressions are

sorted by size. We determined the size of an expression using the number of symbols actually

appearing in rendering. From a user’s view on writing mathematics, this notion of expression

size is useful because the the users only see the symbols that are written. Determining size

of an expression by counting the number of elements in the MathML expression tree is not

the most useful notion because many elements are to indicate the layout. For example,

the size of x2 (<msup><mi>x</mi><mn>2</mn></msup>) is two according to our rules while

there are three elements in the expression tree. The <msup> indicates the two-dimensional

relationships between the subexpressions. The following Presentation MathML elements are

rendered explicitly:

• <mi> (identifier)
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• <mo> (operator)

• <mn> (number)

• <mroot> (root)

• <msqrt> (square root)

• <mfrac> (fraction)

• <menclose> (enclose expression inside notation)

• <ms> (string literal)

We considered all subexpressions of sizes greater than or equal to two. In addition to

this size requirement, <mrow>s and <mfenced>s were eliminated if they contained only one

child. For example, consider two expressions (x + y) and x+ y in MathML:

<mfenced>

<mrow>

<mi> x </mi>

<mo> + </mo>

<mi> y </mi>

</mrow>

</mfenced>

<mrow>

<mi> x </mi>

<mo> + </mo>

<mi> y </mi>

</mrow>

These two subexpressions should be considered as the same subexpression.

Our analysis gathered information on mathematical notation usage. Such knowledge can

help handwriting recognizers to process handwritten mathematical expressions. Without

this information, it would be be difficult for a handwriting recognizer to determine the

proper groupings between different symbols and operators. We believe that this information

can also help building an automatic document classifier because the notation usages can be

identifying the characteristics of an area of mathematics. Some expressions may appear in

some areas but not others.

41



5.4 Implementation

Our canonicalization of Presentation MathML was done by an XSLT stylesheet we developed.

XSLT was chosen because it is specifically designed for XML transformation: In XSLT, the

rules for transformations are specified by templates. The XSLT processor used was xt, which

is based on the XSLT 1.0 specification.

We performed the tallying of operators and identifiers with a Java program and a shell

script. Java 1.5 was used to develop the Java program. Earlier versions of Java’s XML

API had bugs and could not process large XML files. Two Java APIs were available for

processing XML: DOM (Document Object Model) and SAX (Simple API for XML). In our

first attempt, the DOM API was used for this task. Because DOM requires the whole XML

file to be stored in memory before processing, we found DOM was not appropriate: The files

containing the expressions were too large to be processed in reasonable time.

Next we tried to use SAX. This API does not require the whole XML file to be in memory.

In this way, each file is processed faster. We used a shell script to rank the identifiers and

operators according to their frequency. Overall, tallying identifiers and operators required

about 10 minutes on a 3.2Ghz PC running Fedora Linux Core 3.

The popular expressions were identified and counted using a combination of a Java pro-

gram and a shell script. In our first attempt, the DOM API was used in Java because it

provided interfaces for traversing and extracting different parts of the XML fragments. This

attempt proved naive because traversing, extracting and storing all expressions could not be

done in reasonable time limit (ie. one week). Neither was the SAX interface suitable for such

a task because it only allows individual elements to be visited sequentially: Manipulating the

structure of XML trees, including enumerating subexpressions, is not allowed. Our approach

consists of using both the DOM and SAX interfaces. Each expression was written to a file,

using SAX, before letting DOM traverse through it. A shell script counted the number of

distinct expressions. This task required about 14 hours on a 3.2Ghz PC running Fedora

Linux Core 3.
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Chapter 6

Results

We present our results of expression analysis for the database of mathematical expressions.

Upon examining the frequency of identifiers and operators, we can see the applicability

to handwritten mathematical expression recognition and automated mathematical docu-

ment classification. The frequently occurring expressions in individual subject classifications

point out the forms of expressions that distinguish one subject classification from another.

We believe that knowing these forms of expressions helps us to characterize each subject

classification.

6.1 Identifiers

We counted the occurrences of each symbol within each Mathematical Subject Classification

as well as globally among all articles. We have observed that some identifiers are used more

frequently than others in individual classifications as well as overall in all articles. The

distribution of identifiers usage is far from even.

A decreasing curve is produced by ranking identifiers from the most to the least frequent

(Figure 6.1). The curve decreases quickly for the top identifiers in all articles. This pattern

indicates that only a few identifiers are used frequently.

Some identifiers are popular in many subject classifications. By including these popular
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Figure 6.1: Overall identifiers usage in all articles (top). A similar trend occurs in all
individual subject classifications (bottom)
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all (Raw)
Ucode Op Freq
003D = 128,715
002D − 116,064
002C , 112,818
2061 103,090
002B + 79,404
2208 3 43,942
002A ∗ 29,210
2192 → 23,818
002F / 23,405
2264 ≤ 20,088
02DC ˜ 16,875
2297

⊗
14,242

2211
∑

13,560
003E > 13,528
221E ∞ 13,138
00AF ¯ 12,451
003C < 12,058
22EF · · · 12,005
2202 ∂ 11,940
00D7 × 11,294

all (Raw)
Ucode Id Freq
006E n 48,150
0069 i 43,280
0078 x 36,240
006B k 32,060
0074 t 25,967
0058 X 23,369
006A j 23,038
0070 p 22,832
0041 A 22,791
0061 a 21,435
0064 d 19,457
006D m 19,263
0066 f 18,235
004D M 18,135
0073 s 17,659
0072 r 17,248
0043 C 16,915
0053 S 16,487
0047 G 16,074
03B1 α 15,943

Figure 6.2: Top 20 operators and identifiers among all articles and their frequency in million
(Note: Unicode 2061 is the “invisible apply” operator.)

identifiers, we cannot see which identifiers distinguish classifications from each other. To see

which identifiers distinguish classifications, we remove the 20 overall most popular identifiers

from individual classifications. Different sets of identifiers emerge as the result (Appendix

D.1).

From the graphs and lists of popular identifiers, we conclude that a small set of identifiers

is used frequently in each subject classification, and that each area has its most popular

symbols. This supports our suggestion of using the context information to aid recognizing

handwritten mathematical expressions. For example, we know that “i” is more popular

than “j” overall (Figure 6.2). Using this information, we can disambiguate handwriting

of these two identifiers based on how frequently these identifiers are used in practice: The

more frequently a particular identifier is used in practice, the more likely it is to be what
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user intends to write. This information can also be used in the heuristics for classifying

mathematical documents automatically: The list of frequently used identifiers can indicate

the areas of mathematics.

6.2 Operators

We performed a similar analysis for operators. We can see that some operators are signifi-

cantly more popular than others overall in all articles as well as in individual Mathematical

Subject Classifications.

A decreasing curve is produced by ranking the frequencies of operators in a graph. This

curve is noticeably declining more quickly than the one for identifiers (Figure 6.3). This

means a smaller set of operators is popular. Fewer operators can be used to characterize an

area of mathematics. A similar trend is found in individual subject classifications.

We discover that some operators are popular in many classifications. To find out which

operators actually distinguish the expressions from one classification from others, the 20

overall most popular operators overall were removed from the lists for individual subject

classifications. The lists of operators containing distinguishable operators usages emerge

(Appendix D.2).

These results for operator usage supports our initial hypothesis: Only a small set of

operators is used often in each area. The applications of this result are similar to those for

identifiers. The recognizers for handwritten mathematical expressions can use this infor-

mation to disambiguate between similar operators such as “|” and “\”. In addition to the

information on identifier usage, the information on operator usage can become part of the

heuristics for automated mathematical document classification.
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Figure 6.3: Overall operators usage in all articles (top). A similar trend occurs in all indi-
vidual subject classifications (bottom)
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6.3 Expressions

We have performed an analysis of non-trivial expressions and subexpressions occurring in

our data sample. We have counted each distinct, non-trivial subexpression that occurs in

each subject classification. The trivial expressions are the expressions having size less than

two. The definition of expression size was given in section 5.3.3. According to this definition,

non-trivial expressions consist of at least two non-layout MathML elements. Note that single-

letter identifiers and operators are trivial expressions and have been treated in the previous

experiments. The analysis of the non-trivial expressions is more complex.

6.3.1 Popular Expressions

We have found that in each subject classification certain subexpressions are more popular.

We have summarized these in appendix F. For example, expressions with the summation

sign are popular in classification 11 (Number Theory). Some of the popular expressions

detected are results of artifacts of TEX authoring. For example, ij in classification 35 (Partial

Differential Equations) is listed as one of the top expressions of size 2. This expression arises

as the improperly parsed double subscript. Some of the popular expressions are apparently

from specific articles. For example, M,E
⊗

Ω̂≤µAi is the second overall popular expressions

of size 10 (Figure 6.5). This expression is not expected to be popular. The usage of ⊗ and

Ω should be specific to a small area of mathematics.

The popular identifiers and operators can be found in common expressions. For example,

the summation sign is one of the popular operators and it can be found in the popular

expressions of size 5. Figures 6.4 and 6.5 give the most popular expressions in all articles.

Form this result, we further argue that only a small set of operators and identifiers is used

frequently. Examining the popular expressions, the usage of operators can be extracted.

This analysis helps us to know which two-dimensional structure to expect upon identify-

ing different identifiers, operators and subexpressions. For example, 2x and 2x are obviously
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all (Sz: 2)

# Expr

489128 −1
99799 x1

86757 ij
77211 2n
63190 a1

53483 x0

51748 x2

50248 xi
46185 L2

44859 2k
44673 (x,y)
43556 i1
39373 z1

38989 c1
37894 ai

all (Sz: 3)

# Expr

124984 n− 1
104930 1

2
88735 n+ 1
69340 i = 1
50466 k − 1
48712 i+ 1
48539 k + 1
37959 j = 1
37658 i− 1
36118 1/2
25509 i, j
25405 m− 1
24202 p− 1
22422 k = 1
22111 n− 2

all (Sz: 4)

# Expr

12900 −1/2
7972 2n+ 1
7093 limn→∞
6718 2n− 1
5900 −1, 1
5515 2k + 1

5131 d
dt

4443 −1
2

4197 2k − 1
3090 Sn−1

2874 (x1,x2)

2846
∞∫
−∞

2788 2m+ 1
2770 2i− 1
2737 xn−1

all (Sz: 5)

# Expr

12844
n∑
i=1

5543
n∑
j=1

4315
∞∑
n=0

4271
n∑
k=1

4159
∞∑
n=1

3173
k∑
i=1

3063
n∏
i=1

3060
∞∑
k=0

2869 i, j = 1

2742
∞∑
k=1

2686
m∑
i=1

2544 1
2πi

2117
N∑
i=1

1986
r∑
i=1

1926 i, i+ 1

Figure 6.4: Most popular subexpressions of size 2 to 5 in all articles

different expressions.

6.3.2 Number of Expressions

Arguing that larger expressions are more important than smaller ones, the next analysis

is to see the portion of unique expressions in individual classifications. The percentage of

unique expressions of size 2 to 15 in all articles is shown in figure 6.6. This is calculated

as the ratio of the number of different expressions to the total number of expressions of a

given size. Please see section 5.3.3 for the definition of expression size. We see that (1) more
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all (Sz: 6)

# Expr

930 (x1,x2,x3)
518 L2

tL
2
x

409 C −M(E)E
408 −1, 0, 1
406 (x0,x1,x2)
352 NAut(Fn)

352 2n
n−2

350
∞∑

k=−∞
350 (z1,z2,z3)

334
∞∑

n=−∞

all (Sz: 7)

# Expr

1116
n−1∑
i=1

1054
n−1∑
k=0

971
n∑

i,j=1

894
n−1∑
i=0

670
n−1∑
k=1

651
n−1∑
j=0

575 1 ≤ i, j ≤ n

557
n−1∑
j=1

526 n+2
n−2

450
k−1∑
j=0

all (Sz: 8)

# Expr

223 (x1,x2,x3,x4)
215 −1

2 ,
1
2

201 −1/2, 1/2
141 c2g−2, 2g−1

141 n(n− 1)/2
138 (z1,z2,z3,z4)
134 −π

2 ,
π
2

124 Y (t+h)|Z t

116 i1, i2, i3
115 d1 + d2 + d3

all (Sz: 9)

# Expr

147 i, j, k, l,m

127 aτ+b
cτ+d

106 M•
χ,~d,~µ

105 1
2 + 1−j

m

102 abx+1
aA(x)

91 az+b
cz+d

88 t0 − δ, t0 + δ

86
∂Pδx,λ
∂λ

83 Y (u,x0)v, x2

82
c+i∞∫
c−i∞

all (Sz: 10)

# Expr

127 L̃k−1,k,1
2

124 M,E
⊗

Ω̂≤µAi
120 (−1)n(n−1)/2

100
n∑
j=1

|(yi, yj)|

98 χp,p
′

a,b,c

93 L2(Ωf
0 ;R3)

92 q1/2 − q−1/2

92
n∑
j=1

|(zi, zj)|

88 σn−pF,λn−p

80 abx+1
abA(x)

all (Sz: 11to15)

# Expr

103 X i1...ir
j1...js

80
(
σn−pF,λn−p

,ϕ
)

72 ¶p,p′a,b,e,f

69 x2
1 + x2

2 + x2
3

65 βp,p
′

a,b,e,f

65
(∑

i∈F |Φi − φi|2
) 1

2

63 H;E1, E2, E3, E4

63 X,L|β; γ1, . . . , γh;µ

62 Y
a4;(1)
a1a5;i

61
cj+hj∫
cj−hj

all (Sz: 16to20)

# Expr

103 θi, θ
∗
i , i = 0..d ;ϕj , φj , j = 1..d

62 π(β2), π(β1), w3, . . . , w2`

56 ext ◦ Φ̄λ,µ ◦ π∗ − Φ̄λ,µ

52
k∏
i=1
εjiεliR

−
ji,li

45
xiqki−xjqkj

xi−xj
44

∑
γ′ 6=γ1′,··· ,γn

j′
′ ′

44 〈x, y〉 −∑i∈F 〈x, ei〉〈ei, y〉
41 u∗

n+1 ,v
+ un+1 ,v

38 t, x(t), u(t), ψ0, ψ(t)
38 θi, θ

∗
i , i = 0...d ;ϕj , φj , j = 1...d

37 χπ(β2),π(β1),w3,...,w2`

34 L
⊗(

(πp)∗OCp
)∗
, (πp)∗OCp

32 X
1, 1

2
+ε

[t0−δ,t0+δ]

32 Sp+s
α
1 ,q+s

α
2 ,s

α
3

30 w0, w1, w2, w3; z1, z2

28 1 + 24
∞∑
r=1

rqr

1+qr

Figure 6.5: Most popular subexpressions of size 6 to 20 in all articles
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all
Sz Number of Number of Percentage of

subexpressions distinct distinct
subexpressions subexpressions

2 16,892,594 196,035 1
3 7,063,566 643,996 9
4 3,329,619 698,591 20
5 2,174,033 630,484 29
6 1,084,395 475,450 43
7 880,405 401,297 45
8 508,236 279,297 54
9 417,702 243,638 58
10 270,138 171,515 63
11 239,619 156,862 65
12 163,657 115,108 70
13 148,238 10,5693 71
14 110,081 82,486 74
15 103,399 78,234 75
all 34,338,150 5,120,818 14

Figure 6.6: Portion of unique expressions among all expressions collected

small expressions occur than large ones, and (2) percentage of distinct expressions becomes

higher as the size increases. This trend is found in all articles overall as well as in individual

subject classifications (Appendix E). This result is reasonable. The first reason is that there

are fewer large subexpressions used in articles. The second reason is that a large expression

can yield many small subexpressions. The last reason is that there are exponentially more

large expressions because there are more combinations of symbols are possible. To illustrate,

consider expressions b2 and the quadratic equation x = −b±
√
b2−4ac

2a
. It would be more likely

to have b2 included in other expressions such as a2+b2+c2 than to see the quadratic equation

again.

Weighted Dictionary

We use the notion of a weight for an expression’s number of occurences. The high-level idea

is to measure how often a given expression occurs relative to its expected frequency if all

51



expressions of its size occured equally frequently.

Let us illustrate this notion by the following example. Suppose we have the following 14

expressions of size 3:

e1: a+ b, a+ b, a+ b, a + b, a+ b, a + b

e2: a− b, a− b, a− b, a− b, a− b

e3: a× b, a× b

e4:
a
b

e5: abc

The frequency of each of these expressions is

e1: a+ b k1 = 6 (out of 14 times)

e2: a− b k2 = 4 (out of 14 times)

e3: a× b k3 = 2 (out of 14 times)

e4:
a
b

k4 = 1 (out of 14 times)

e5: abc k5 = 1 (out of 14 times)

Choosing one of these expressions at random, the probability of choosing an instance of ei is

pi = kiPD
l=0 kl

, where D is the number of distinct expressions. The average of these probabilities

is ∑D
i=1 pi
D

=
( 6

14
+ 4

14
+ 2

14
+ 1

14
+ 1

14
)

5
=

14
14

5
= 0.2

Here we gave the probability of a+ b appearing the same weight as the probability of a× b

appearing, despite the fact that that a+ b shows up three times more often than a× b.

We use the notion of weighted average probability to take into account the fact that

some expressions occur more frequently than others. In this average, we give weight to pi

proportional to ki. The weighted average probability as of a set of expressions {e1, e2, e3 · · · }

of size s is defined as

as =

∑D
i=1 kipi∑D
l=1 kl

=

∑D
i=1 ki

2

(
∑D

i=0 ki)
2

=

D∑

i=1

pi
2 (6.1)
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The weighted average probability of the expressions in our example is

(62 + 42 + 22 + 12 + 12)

(6 + 4 + 2 + 1 + 1)2 =
58

196
≈ 0.296

In considering a group of expressions of the same size, we would like to give a factor to

measure the significance of each expression. The significance factor fi of the expression ei

is defined as

fi =
pi
as

(6.2)

where as is the weighted average probability of size s. That is, it is the relative of the

probability of the expression to the weighted average probability. In our example, a + b’s

significance factor is 6
14
/ 58

196
= 42

29
.

Using the notion of significance factor, the importance of a particular expression is mea-

sured by both its occurrences and the number of expressions of its size. We can see that

this notion can make larger expressions that occur not so frequently more important than

smaller expressions that occur more frequently.

6.4 Limitations of Analysis

Our analyzing of the popular expressions may not be representative in some cases. The

first reason is that not all classifications have a large number of articles (Figure 5.1). The

distribution of articles among the subject classification is uneven and some classifications

are under-represented. Some classifications such as 26 (Real Functions) and 86 (Geophysics)

do not have 100 articles while some classifications such as 11 (Number Theory) have over

1000 articles. The second reason is that longer articles tend to contribute more expressions

of similar forms. When counting the occurrences of expressions, we did not keep track of

which identical expressions are from the same article. As a result, the statistics may favour

expressions from longer articles. The last reason is that a set of authors may use arXiv more
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than others. We did not keep track of the authors of the articles when counting the number

of expressions. As the result, the statistics may favour expressions from certain authors.

The results of our analysis are also dependent on the choice of TEX to MathML translator

because our analysis depends heavily on the results of this translation. There exist several

implementations of this kind of translator. Each translator has its own choice of MathML

output patterns, depending on each implementation’s details. The applications using the

translator’s output must be aware that the choice of patterns incorporated in the MathML

translation may be arbitrary.
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Chapter 7

Ongoing Work

Knowing the actual expressions in existing mathematical literature motivates us to derive

methods to obtain the form of the expressions. Recall that the more frequently a cer-

tain expression form occurs, the more desirable we say the form is. The desirable forms

of expressions are useful for recognizing handwritten mathematical expressions, symbolic

computations and applications in mathematical knowledge management.

We would like to derive some notions of desirable expression form using the corpus of

mathematical expressions we have collected. The first notion is the pattern of expressions.

The patterns may be obtained by recognizing similar subexpressions among a set of expres-

sions. Anti-unification can be applied for this purpose. The second notion relates to the

order of symbols to be presented in writing. This compares the order of symbols written

in an expression to the order of symbols presented in MathML. The result of this analysis

will enable us to predict the most probable symbol order in the handwritten mathematical

expressions.

7.1 Pattern Expressions

Many expressions are similar in our corpus of the mathematical expressions. However, they

are regarded as distinct in our experiment. We there fail to capture valuable information
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on mathematical notation usage. For instance, a2 + b2 + c2 and x2 + y2 + z2 are obviously

regarded as distinct expressions in our experiment, but they are obviously similar expressions

in a sense. If we continue to focus only on finding completely identical expressions, we will

fail to capture aspects of the mathematical notation usage.

We wish to extend the notion of recognizing common expressions from our previous

experiment such that frequently occurring patterns are recognized. For this purpose, anti-

unification is found to be useful for extracting the common parts of pairs of expressions.

7.1.1 Anti-Unification

Anti-unification provides a useful framework for defining and generating patterns by extract-

ing parts common between a pair of expressions. It is a dual process to unification, which

finds a substitution to make a pair of expressions equal. Rather than finding a substitution,

anti-unification finds an expression that is more general than the input expressions. The

outputs of anti-unification, which are called generalizations or patterns, include the common

parts of the expressions. They can be specialized again to produce the input expressions by

knowing appropriate substitutions.

Anti-unification can operate on expression trees. Since expressions in MathML are ex-

pression trees, we can apply this algorithm to generate patterns of mathematical expressions.

Anti-unification has been studied since the 1970s [22]. One of main areas of application of

this process has been artificial intelligence. This process is less well-studied than unification.

Before discussing the algorithm for anti-unification, two examples below to illustrate the

high-level ideas:

Example 1. We have three sentences

Orca lives in the sea.

Lobster lives in the sea.

Horse lives in the barn.
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A generalization of these three sentences is “α lives in the β”, where α replaces the name of

the animal and β replaces the name of the place.

Let’s consider a mathematical example illustrating the fact that anti-unification can operate

on expression trees and there may be more than one output of from process.

Example 2. We have two expressions

f(x, g(x), x)

f(x, g(y), y)

The generalizations of these two expressions are α, f(x, α, β) and f(x, g(α), α) where α

and β denote subexpressions.

We are interested in finding the most specific generalization as the pattern of a pair of

expressions. Such generalization is unique. Suppose we have a generalization G, expressions

E1 and E2, and substitutions γ1 and γ2, G is the most specific generalization of E1 and E2

if G = γ1(E1) = γ2(E2) such that the number of substitutions in γ1 and γ2 is maximized. In

Example 2, f(x, g(α), α) is the most specific generalization.

7.1.2 Algorithms

The following is Plotkin’s anti-unification algorithm [22] expressed in our notation:

Algorithm 1 (Plotkin’s Algorithm).

• Input: Two expressions E1 and E2.

• Output: The most specific generalization G and substitutions γ1 and γ2

1. Let G1 = E1, G2 = E2, γ1 = {} and γ2 = {}

2. Find terms t1 and t2 that occupy the same position in G1 and G2 respectively and such

that t1 6= t2.
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3. If all terms are equal then return G = G1, γ1 and γ2. Note γ1(E1) = γ2(E2) = G1 = G2

4. Choose a new variable φ that is not found in G1 or G2.

5. Replace all occurences of t1 in G1 and t2 in G2 with φ wherever t1 and t2 occur in the

same position.

6. Change γ1 to {φ→ t1} ∪ γ1 and γ2 to {φ→ t2} ∪ γ2.

7. Go to step 2.

The time complexity of this algorithm is polynomial because both expression trees are

traversed completely in step 5 of each iteration.

We can reduce the time complexity by eliminating the repeated traversals. We present

the algorithm of [30] as a more efficient alternative. In this new anti-unification algorithm,

pairs of subexpressions that occupy the same position are anti-unified independently. Since

the same substitution may have been introduced with different variables in the separate

subexpressions, it may be necessary to combine the substitutions. The CombineSubs pro-

cedure examines the substitutions in sibling subexpressions and assigns the same left-hand

side variable to identical substitutions.

Notation 1. We use the notation {α → (a1, a2), β → (b1, b2), ...} to denote the pair of

substitution γ1 = {α → a1, β → b2, ...} and γ2 = {α → a2, β → b2, ...}. We call this a

“substitution pair”.

Algorithm 2 (CombineSubs).

• Input: Expression E and substitution pairs γ1 and γ2

• Output: Expression E ′ and substitution pair γnew such that

– for all substitution pair φ→ (e1, e2) in γ1 or γ2, γnew contains a substitution pair

ψ → (e1, e2).
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– for all substitution pairs in γnew, there does not exist η → (e1, e2) ∈ γnew and

ζ → (e1, e2) ∈ γnew with η 6= ζ.

– If φ→ (e1, e2) ∈ γi and ψ → (e1, e2) ∈ γnew, all occurences of φ in E are replaced

by ψ in E ′.

1. γnew = {}, E ′ = E

2. Find σ1 = v1 → (r1, r2) ∈ γ1 and σ2 = v2 → (t1, t2) ∈ γ2 where ri = ti and v1 6= v2.

3. If there are no such σ1 and σ2, return E ′ and γnew = γ1 ∪ γ2.

4. Remove and σ2 from γ2.

5. Replace all instances of v2 with v1 in E ′.

6. Go to step 2.

We are now in a position to state the single pass anti-unification algorithm. This algo-

rithm traverses the expressions E1 and E2 in parallel recursively.

Algorithm 3 (Anti-Unify).

• Input: Two expressions E1 and E2

• Output: The most specific generalization G and substitution pair γ.

1. If E1 = E2, return G = E1 and γ = {}.

2. If E1 and E2 are variables, constants or expressions with different arity, then return

G = φ and the substitution pair {φ→ (E1, E2)}.

3. Otherwise E1 and E2 have same arity, n.

Apply Anti-Unify to all corresponding pairs of subexpressions of E1 and E2 to obtain

expressions G1, G2...Gn and substitution pairs γ1, γ2, ...γn, where Gi and γi are the

result of anti-unifying the ith subexpressions.
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4. Form G from the subexpression Gi. Use CombineSubs to merge the substitution pairs

γi obtaining γ and updating the variables in G.

5. Return G and γ.

In this algorithm, there is no need to traverse the complete expression when a new

variable is created. The substitutions are made consistent throughout the expression by

calling CombineSubs.

To generate all possible patterns of the corpus of expressions, it is not enough to generate

patterns from pairs of expressions. It would be useful to see what patterns are generated by

anti-unifying all subexpressions. As the result, we would see both specific as well as general

notation usage.

Given practical limitations, a feasible algorithm for generating interesting patterns of

expressions is an open problem.

7.2 Writing Order of Expressions

An interesting direction would be to explore some common symbol writing orders in the

mathematical expressions. The order in which symbols are written is not random: There

are some orders that are more likely than others. This study would be useful for analyzing

and recognizing handwritten mathematical expressions in several ways. First, the symbols

could be further be weighted to the ones that are expected to be appearing next. Second,

the two-dimensional relationships of next symbols would be anticipated.

Generally, the mathematical expressions are written from left to right in languages that

based on Latin alphabets. In two-dimensional constructs, there may be a certain popular

order that many people would write symbols. These orders should be dependent on indi-

viduals’ preferences. The choice of such symbol writing order is apparent even in simple ex-

pressions. A simple example is an one-line mathematical expressions such as sin(x)+cos(x).

In languages that are written from left to right, we may assume that people would generally
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write sin(x) before writing cos(x). Depending on individual’s preferences, one may write

the parenthesis before writing x in sin(x). We can see that the expression is not necessarily

written from left to right always.

Determining the symbol writing order of the two-dimensional constructs is even more

complicated than working on one-line expressions. For example, when writing the definition

of the harmonic series
∞∑

k=1

1

k

the summation sign
∑

is usually written first. After this, k = 1 and ∞ are written below

and above the summation sign respectively there. 1
k

is finally written. Within 1
k

there may

be more than one writing order. One may write the fraction bar first, followed by 1 and k.

Others may write the parts of the fraction the from top down. Many possible writing orders

can be enumerated in two-dimensional mathematical expressions. Some of them are more

common than others, however.

When designing a mathematical expressions recognizer for all mathematicians around

this world, it is not always enough to consider only expressions that are generally written

from left to right. In some Arabic countries, mathematical expressions are written from right

to left [21]. Processing this kind of mathematical expressions requires additional care.

An in-order traversal of MathML expression tree usually yields a reasonably common

writing order. This order may not be the most desirable for all mathematicians: Other

writing orders require different tree traversal orders of the MathML expression. Consider

the expression
∑∞

k=1
1
k

in MathML:

<math>

<munderover>

<mo>&sum;</mo>

<mrow>

<mi>k</mi>

<mo>=</mo>

<mn>1</mn>

</mrow>
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<mo>&infin;</mo>

</munderover>

<mfrac>

<mn>1</mn>

<mi>k</mi>

</mfrac>

</math>

In this expression, we may anticipate that the underscript and the overscript will be writ-

ten after the summation sign is written. This assumption is consistent with the design of

Presentation MathML. The fraction part of the expression alone may be written in several

different orders.

Realizing the multiple writing order of the mathematical expressions, we first consider

the writing order of constructs associated with each non-leaf Presentation MathML element.

Enumerating the common writing orders is straight-forward. From observation, we can

enumerate multiple writing order of many constructs such as

• <mroot> (root): root, base, index or root, index, base or base, root, index

• <mfenced> (expression inside pair of fences): open parenthesis, expression, close paren-

thesis or expression, open parenthesis, close parenthesis

• <mtable> (matrix): row or column

We can thus use a database of mathematical expressions to construct a Markov chain or

other probabilistic model to predict next symbol weights.
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Chapter 8

Conclusion

Development of powerful mathematical software is increasingly dependent on the models of

expression forms. Currently, this knowledge is being hard-coded in the mathematical soft-

ware packages’ logic based on the experience and preferences of software designers. This

design methodology is problematic as the mathematical software packages are used by a di-

verse population of users. This model is needed, for example, when expressions are simplified

in symbolic computation or when handwritten mathematical expressions are processed by a

handwriting recognizer.

Our initial motivation to study the forms of mathematical expression was to provide

empirical information for a recognizer for handwritten mathematical expressions. Under-

standing the success of natural language handwriting recognition, we observe that their

success relies partially on the contextual database information to filter out inadmissible

results. There has been no such approach for mathematics yet. We believe that the knowl-

edge of common forms of mathematics are needed when analyzing handwriting input of

mathematics. In this work, we have investigated ways to describe and collect the forms

of mathematical expressions in a format that should be useful for recognizing handwritten

mathematical expressions.

To study this problem, we collected the mathematical articles from the arXiv server that
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were submitted from 2000 to 2004. The articles are sorted according to their Mathematical

Subject Classification (2000) assigned by their authors. This database provides us with

notations actively used in practice. We analyzed the expressions and discovered that each

classification has some particular pattern of symbol and expression usage.

Exploring the framework for a mathematical expression dictionary, as well as for other

components of the recognizer, is an ongoing process. We continue to investigate this topic.

Two possible research directions can be extended from this study. One direction is to generate

patterns of expressions by anti-unification. Another direction is to build Markov chains or

other probabilistic models to keep track of some popular order of symbols in the written

mathematical expressions.

Studying forms of the mathematical expressions is complex because of the structure of

mathematical notation. Modern mathematical notation is the result of hundreds of years

of evolving practice, and resembles a combination of writing and drawing. Mathematicians

rely on the properties of mathematical expressions and various notational conventions to

provide a brief but precise representation of their ideas. The electronic representation of

mathematical expressions is no less complex than these mathematical notations.
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Appendix A

Canonicalizing MathML

These tables describe the changes that should be made to normalize the MathML elements.
We have two kinds of operations: Some attributes of an element may be deleted, the expres-
sion tree rooted by the current element may be transformed. Both of these kind of operations
are indicated in the tables.

Token Elements

Element Action (Attributes) Action (Transformation)

<mi> Keep mathvariant if not default None
(Identifier)

<mn> None None
(Number)

<mo> Keep mathvariant if not default None
(Operator)

<mtext> Keep mathvariant if not default None
(Text)

<mspace> N/A Eliminate element and its children
(Space)

<ms> Keep lquote and rquote if not default None
(String Literal)

<mglyph> Keep index None
(Glyph)

Note: Keep attributes style, fontstyle and fontfamily for all token elements.
Eliminate all attributes unless specified.

Table Elements

Element Action (Attributes) Action (Transformation)

<mtable> Keep rowlines if not default None
(Table) Keep columnlines if not default

Keep frame if not default
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<mtr> None None
(Row in Table)

<mlabeledtr> None None
(Labeled Row

in Table)

<mtd> None None
(Entry in Table)

<maligngroup> None Eliminate element
(Alignment Groups)

<malignmark> None Eliminate element
(Alignment Marker)

General Layout Schemata

Element Action (Attributes) Action (Transformation)

<mrow> None If only one child is present, eliminate
(Horizontally element but keep child

Grouped If first and last children are parenthesis,
Sub-Expressions) change element to <mfenced> and keep

all non-parenthesis and non-separator
children

<mfrac> Keep linethickness if equals 0 None
(Fraction) Keep bevelled if equals true

<msqrt> None None
(Squqre Root)

<mroot> None None
(Root)

<mstyle> None Eliminate element but preserve all
(Style Change) children

<merror> None Eliminate element and its children
(Error Message)

<mphantom> None Eliminate element and its children
(Invisible

Sub-Expression)

<mfenced> Keep open and close if None
(Expression not default (namely “(” and “)”)

inside Pair of
Fences

<menclose> Keep notation if equals longdiv None
(Enclose Expression

Inside Notation

<msub> None None
(Subscript)

<msup> None None
(Superscript)
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<msubup> None None
(Subscript–

Superscript Pair)

<munder> None None
(Underscript)

<mover> None None
(Overscript)

<munderover> None None
(Underscript–
Overscript pair

<mmultiscripts> None Change to <msub> or <msup>
(Prescripts and if only 3 children present and
Tensor Indices) <none> is the second or third child

respectively

Note: Eliminate all attributes unless specified.

Other MathML Elements

Element Action (Attributes) Action (Transformation)

<math> None Change to <mrow>

<maction> None Eliminate element but keep all children
(Bind Action

to Sub-Expression)
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Appendix B

Frequency of All Identifiers

Total number of identifiers in classifications
Class. # Class. # Class. # Class. #

all 58,803,675 20 3,573,248 44 128,774 70 323,947
00 19,175 22 1,881,641 45 93,501 74 160,897
01 58,551 26 497,628 46 3,761,154 76 188,127
03 683,090 28 373,478 47 1,713,442 78 49,682
05 3,126,409 30 932,412 49 479,327 80 21,593
06 434,009 31 207,413 51 385,913 81 2,043,047
08 133,207 32 2,612,264 52 943,657 82 1,039,955
11 3,976,630 33 1,147,395 53 5,420,074 83 146,672
12 382,728 34 946,538 54 486,400 85 24,413
13 1,967,319 35 2,788,136 55 1,938,087 86 41,038
14 8,151,585 37 2,282,682 57 4,133,025 90 177,566
15 709,419 39 179,399 58 3,358,438 91 81,311
16 3,078,800 40 58,828 60 2,979,937 92 75,365
17 2,822,240 41 232,165 62 286,589 93 265,603
18 1,594,633 42 966,795 65 473,674 94 318,699
19 884,973 43 438,258 68 561,062 97 8,343

Note:
The table given in the following pages gives the frequency of characters appearing in single
character identifiers. The Unicode value of the character is given, as well as a representative
glyph. The columns of the table correspond to the MR subject classifications. The entries
give the number of times the character occurs per million single-character identifiers in
documents in the given classification.
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Ucode Id all 00 01 03 05 06 08 11 12 13 14 15 16

0041 A 22,791 18,670 17,318 29,845 19,907 28,252 54,208 19,107 26,230 33,397 20,381 50,503 49,242
0042 B 12,620 20,704 8,573 15,002 13,286 14,075 19,030 10,309 10,372 11,314 11,649 23,440 17,746
0043 C 16,915 9,022 19,504 17,107 12,139 16,022 17,003 11,387 15,198 15,708 20,535 18,543 22,654
0044 D 11,488 3,598 6,421 9,411 8,964 8,283 11,598 12,056 9,811 13,164 15,558 8,258 11,662
0045 E 11,566 15,645 6,455 9,421 7,646 8,290 5,457 11,714 10,652 11,123 18,051 6,997 11,174
0046 F 13,014 3,441 9,171 16,773 12,212 16,810 8,550 16,524 22,303 15,233 17,051 9,651 13,058
0047 G 16,074 10,951 13,492 21,983 19,232 15,474 25,531 19,620 22,608 13,301 18,560 7,766 16,026
0048 H 15,192 5,893 9,222 11,452 9,388 10,640 17,048 12,238 19,489 15,646 19,201 7,403 23,736
0049 I 8,999 2,868 9,000 7,524 7,660 13,048 5,232 6,409 6,989 31,298 10,940 13,871 10,147
004A J 5,510 2,190 4,030 3,551 2,735 5,382 1,538 3,838 3,365 9,935 5,849 4,684 4,585
004B K 11,219 4,119 4,457 15,144 7,369 8,566 11,538 18,905 34,060 13,619 13,649 6,718 9,771
004C L 14,728 20,547 9,683 13,280 9,820 20,001 7,904 15,921 14,861 11,144 15,611 7,325 12,067
004D M 18,135 6,049 15,610 17,256 12,128 15,808 18,662 12,390 19,977 24,683 15,925 14,651 25,988
004E N 12,492 13,715 6,695 7,738 9,179 6,861 7,874 15,537 12,525 10,568 11,041 22,522 11,417
004F O 4,779 4,015 5,584 3,819 2,133 2,520 6,598 7,701 4,528 5,593 10,771 2,702 4,272
0050 P 12,839 26,492 15,268 14,582 15,475 23,008 9,669 13,479 14,482 14,296 16,183 15,790 11,220
0051 Q 6,167 13,663 5,345 5,134 5,672 8,412 4,939 7,950 6,414 7,378 6,812 8,188 6,934
0052 R 11,874 13,872 8,983 9,490 9,800 9,437 7,041 9,807 8,525 41,019 12,437 9,127 23,701
0053 S 16,487 17,992 15,080 17,122 16,680 26,414 13,092 15,232 12,018 20,849 20,198 16,933 19,541
0054 T 14,576 5,684 15,542 15,605 13,141 10,280 15,472 14,126 17,461 13,766 12,801 11,740 13,137
0055 U 8,596 2,138 8,710 11,916 4,514 6,264 18,947 6,199 6,495 6,594 8,778 7,071 8,960
0056 V 11,246 14,758 12,689 12,004 8,862 7,433 22,506 9,366 11,684 11,143 14,539 10,187 14,352
0057 W 7,070 21,121 8,317 5,833 4,570 3,557 18,962 6,352 4,109 4,326 9,394 5,029 5,581
0058 X 23,369 10,065 15,285 33,862 13,863 15,382 29,998 19,535 21,874 23,401 41,710 16,393 20,462
0059 Y 8,125 625 3,347 9,918 4,532 6,112 5,517 6,340 8,857 8,975 14,532 4,530 6,590
005A Z 5,719 7,509 5,328 5,880 3,087 2,663 3,385 6,402 6,302 6,644 9,687 5,490 4,365
0061 a 21,435 10,951 30,896 22,030 26,377 40,996 42,054 25,301 27,348 24,600 19,235 31,573 28,544
0062 b 12,093 11,525 19,128 15,270 17,860 24,084 19,488 11,867 12,499 10,988 11,012 14,012 15,153
0063 c 12,106 9,647 16,464 14,586 14,053 16,091 9,368 12,383 13,171 12,436 11,635 12,332 12,356
0064 d 19,457 28,265 13,150 10,578 19,513 14,220 8,182 22,302 17,492 25,894 21,690 18,830 13,357
0065 e 11,846 25,971 5,892 6,092 12,308 9,693 6,906 9,675 9,591 12,512 10,492 12,656 13,103
0066 f 18,235 12,046 29,820 22,671 11,679 19,564 34,397 18,126 22,901 21,125 18,560 15,660 16,583
0067 g 14,992 7,353 18,565 10,104 6,814 10,762 17,754 13,683 11,627 10,253 14,459 7,920 15,935
0068 h 10,486 15,488 9,154 10,369 7,382 8,396 6,478 10,550 8,993 9,347 9,951 6,323 11,001
0069 i 43,280 34,106 20,050 51,565 62,421 50,978 41,319 35,100 45,470 54,512 47,977 56,491 50,494
006A j 23,038 15,384 15,217 18,062 33,399 20,944 14,045 21,153 20,116 22,494 19,761 34,674 22,640
006B k 32,060 37,235 23,757 24,374 46,461 30,762 23,932 38,230 30,238 29,664 28,545 40,290 31,220
006C l 9,478 15,332 3,193 6,946 9,252 7,548 8,850 10,130 10,621 7,634 10,064 10,501 9,271
006D m 19,263 36,818 18,155 19,893 26,007 16,087 17,754 23,642 18,151 26,611 20,628 24,118 19,460
006E n 48,150 109,882 54,140 48,239 82,791 54,630 62,909 58,186 50,722 47,991 39,798 58,160 43,319
006F o 2,340 156 444 2,168 1,740 2,039 4,466 2,175 2,197 2,155 2,541 1,715 3,395
0070 p 22,832 18,409 21,895 26,292 21,758 28,517 17,649 40,302 29,441 21,899 25,155 21,511 20,186
0071 q 14,838 10,638 14,158 11,385 24,663 13,656 9,976 21,797 18,143 13,879 12,663 14,679 13,935
0072 r 17,248 5,528 15,729 12,472 23,921 13,052 9,526 19,695 20,139 20,283 19,591 27,780 16,394
0073 s 17,659 26,284 11,186 14,203 18,566 12,665 17,048 21,319 12,141 14,526 15,829 15,993 13,004
0074 t 25,967 15,749 44,012 15,693 24,432 16,202 9,579 19,654 19,622 23,459 19,367 21,554 19,831
0075 u 13,669 4,641 13,372 9,234 11,562 16,930 13,189 10,291 8,886 10,295 9,144 10,297 10,457
0076 v 12,078 9,543 6,148 8,780 16,218 17,999 10,900 14,380 11,809 9,340 10,521 10,736 10,508
0077 w 8,585 16,792 18,821 5,024 10,298 11,928 9,391 7,880 5,063 5,554 8,124 6,713 6,865
0078 x 36,240 58,200 105,258 41,042 40,264 53,286 40,508 35,294 49,011 35,823 26,603 34,975 31,920
0079 y 13,341 21,538 34,209 16,764 13,274 29,262 18,947 12,880 17,991 13,933 11,058 11,884 12,410
007A z 13,719 17,157 16,635 8,322 10,753 9,541 9,541 13,333 16,246 8,283 10,900 13,909 6,771
0393 Γ 5,655 3,441 3,706 6,543 3,727 1,769 1,238 6,507 3,420 3,132 5,483 2,946 4,268
0394 ∆ 4,933 2,033 3,057 3,400 5,672 10,197 2,552 3,226 4,337 5,986 5,548 2,471 7,093
0398 Θ 1,018 104 85 1,258 576 1,599 8,055 514 229 391 1,016 590 1,101
039B Λ 3,655 52 2,220 2,021 2,536 2,820 983 3,605 1,447 2,140 2,790 3,292 6,922
039E Ξ 331 0 0 216 204 69 60 269 15 181 304 228 274
03A0 Π 993 3,650 2,749 2,217 814 1,092 1,313 744 1,157 379 906 647 730
03A3 Σ 3,084 0 2,459 2,821 1,444 1,032 848 1,278 1,452 1,219 3,663 1,793 1,882
03A5 Υ 170 0 0 226 96 80 97 114 300 21 90 194 129
03A6 Φ 2,844 3,963 905 2,657 1,880 2,557 8,152 2,129 2,155 1,212 2,317 2,806 2,282
03A8 Ψ 1,260 0 3,945 1,299 809 1,504 1,584 812 342 407 898 959 943
03A9 Ω 4,227 4,328 4,730 4,999 2,279 2,412 1,171 2,301 2,691 2,100 3,349 1,791 3,065
03B1 α 15,943 29,726 10,691 24,604 14,704 13,027 18,047 12,774 15,261 9,288 12,132 12,115 17,023
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Ucode Id all 00 01 03 05 06 08 11 12 13 14 15 16

03B2 β 7,401 4,276 10,332 11,305 7,106 6,647 10,052 6,178 6,231 4,666 5,209 6,182 8,546
03B3 γ 7,351 3,598 5,397 10,196 5,305 5,810 5,810 6,507 8,313 2,959 5,298 5,147 5,566
03B4 δ 6,064 2,138 4,338 7,122 4,251 2,552 4,639 4,650 4,190 3,612 3,888 3,886 4,554
03B5 ε 7,787 2,190 9,342 3,754 5,461 4,131 2,800 5,928 5,196 2,926 3,361 6,482 5,574
03B6 ζ 2,246 2,972 1,571 1,838 1,721 3,479 2,154 4,334 1,959 384 1,445 2,595 1,546
03B7 η 4,134 469 3,142 3,299 2,732 2,290 3,220 3,019 1,627 1,180 2,748 1,798 2,666
03B8 ϑ 4,755 18,930 2,732 4,694 3,525 2,467 1,238 3,696 2,223 1,597 2,424 4,747 2,317
03B9 ι 886 208 614 592 225 341 855 777 1,118 539 906 386 1,282
03BA κ 1,979 0 751 13,285 1,296 2,128 4,158 1,649 1,842 732 1,232 1,172 983
03BB λ 12,319 4,693 23,210 8,528 17,126 8,444 8,903 9,172 8,930 6,241 9,178 14,325 9,412
03BC µ 8,623 2,033 6,609 9,828 9,751 5,896 8,678 6,467 6,398 4,861 6,621 11,328 5,968
03BD ν 4,759 1,877 4,508 7,206 4,787 2,940 6,155 4,152 2,030 6,180 4,291 5,242 2,590
03BE ξ 5,563 0 5,567 5,997 2,549 2,564 2,402 3,076 4,345 1,214 2,914 3,347 2,608
03C0 π 8,756 9,752 8,385 6,092 8,676 5,234 5,652 11,348 6,589 4,085 8,891 9,581 6,772
03C1 ρ 5,657 4,015 2,903 2,610 4,232 5,294 3,535 6,740 3,851 2,439 4,077 5,573 4,015
03C2 ς 52 0 68 13 31 822 0 9 0 0 25 38 12
03C3 σ 8,165 9,335 3,296 6,463 9,898 8,771 6,921 7,303 9,283 6,209 8,790 10,180 8,919
03C4 τ 6,388 2,972 3,757 4,999 5,495 4,907 2,312 5,641 3,501 4,674 5,636 4,819 5,062
03C5 υ 123 0 68 58 64 82 0 21 263 166 98 11 50
03C6 ϕ 5,855 6,414 5,687 7,635 3,673 3,663 2,912 5,048 3,819 5,047 4,859 4,244 3,929
03C7 χ 2,607 3,702 1,520 1,188 1,714 1,027 2,011 4,422 3,166 828 2,475 871 3,030
03C8 ψ 4,253 5,475 6,729 3,315 3,126 2,898 4,541 3,747 1,651 3,052 3,044 1,995 3,971
03C9 ω 6,102 3,024 2,134 18,015 4,818 5,700 4,331 4,387 5,016 3,115 4,873 3,118 2,714
03D1 θ 250 625 17 168 199 27 97 238 18 102 195 245 193
03D5 φ 4,558 1,251 1,468 5,898 1,807 4,965 8,640 3,486 3,446 4,790 3,851 3,745 4,630
03D6 π 183 0 0 51 140 23 0 308 261 68 211 57 369
03F1 % 266 0 1,127 360 115 2 75 143 39 134 188 56 327
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Ucode Id 17 18 19 20 22 26 28 30 31 32 33 34 35

0041 A 24,327 48,555 37,080 22,007 20,969 15,133 22,595 15,606 16,214 18,578 15,408 16,300 13,242
0042 B 11,849 17,756 19,115 13,730 11,468 7,654 15,837 9,554 13,374 9,727 6,403 8,091 9,631
0043 C 9,835 29,275 26,348 13,844 16,013 13,481 12,089 13,167 16,146 18,204 8,163 12,390 17,450
0044 D 8,778 13,789 14,296 8,896 7,754 7,807 7,973 13,169 22,534 15,761 5,522 11,123 10,809
0045 E 11,207 13,302 18,085 8,763 10,151 6,516 9,033 9,263 10,095 12,932 7,727 7,791 7,076
0046 F 9,574 21,916 17,781 13,693 13,101 11,922 13,920 10,721 7,434 14,006 6,426 10,645 7,678
0047 G 12,350 24,960 36,588 34,953 40,585 6,912 21,096 9,807 6,286 12,396 5,325 8,709 5,466
0048 H 10,438 16,386 22,204 17,583 18,763 8,337 10,455 11,571 10,471 15,994 8,503 13,738 13,575
0049 I 7,317 10,612 8,186 6,944 6,149 9,058 7,711 5,086 6,961 9,336 4,730 9,207 8,280
004A J 6,091 4,138 2,734 4,697 6,162 2,841 4,150 3,577 2,347 9,047 2,263 3,426 3,795
004B K 7,390 13,388 28,561 11,473 12,895 5,910 11,864 9,529 14,864 9,451 3,749 7,281 8,020
004C L 17,076 13,284 11,097 14,631 17,098 10,771 11,023 10,197 10,958 13,683 9,198 12,449 21,094
004D M 15,621 27,063 21,677 14,142 18,451 11,072 11,939 11,418 10,225 20,618 6,534 12,295 11,497
004E N 11,174 9,896 10,461 11,377 11,751 8,287 14,164 11,016 5,650 11,366 11,891 10,217 13,906
004F O 3,091 6,345 3,843 3,600 5,222 2,142 1,421 3,674 2,463 6,588 1,470 3,791 3,275
0050 P 9,945 14,550 12,960 13,982 15,353 10,393 10,005 14,626 10,910 12,294 8,153 9,214 8,286
0051 Q 3,997 6,395 4,966 5,961 6,837 5,946 4,905 8,795 12,193 5,467 3,966 6,034 5,505
0052 R 11,226 18,088 16,592 12,725 9,250 7,626 12,067 13,124 11,542 8,022 5,147 9,554 12,421
0053 S 10,504 20,667 19,573 18,849 15,300 7,991 15,427 16,516 8,085 16,938 6,775 10,784 10,344
0054 T 10,506 15,903 14,911 13,533 13,430 9,143 18,250 8,568 6,137 13,768 6,675 11,190 14,333
0055 U 12,293 11,947 9,863 8,926 12,246 7,473 8,602 8,001 9,613 10,884 3,855 6,486 6,240
0056 V 18,037 14,370 11,108 12,084 15,009 6,106 6,361 7,975 6,393 11,870 5,590 9,326 7,468
0057 W 9,005 6,208 7,751 9,496 10,851 3,578 3,630 6,739 4,941 7,958 3,873 6,333 4,863
0058 X 15,192 37,634 33,733 21,662 23,580 14,559 22,606 8,622 9,377 30,689 5,391 12,972 9,911
0059 Y 9,285 12,673 11,257 6,649 7,084 4,929 5,333 4,839 2,246 8,686 1,965 6,689 3,286
005A Z 4,599 6,756 6,481 5,447 6,577 2,475 2,891 4,461 1,856 7,125 2,066 4,341 2,961
0061 a 33,182 19,366 19,924 25,077 20,724 34,718 18,590 19,020 14,246 17,872 42,289 25,471 15,931
0062 b 16,412 11,304 10,522 13,624 9,452 24,134 9,497 11,183 8,591 9,398 24,009 11,748 9,430
0063 c 11,519 10,076 10,869 12,659 10,382 11,894 8,091 11,010 9,102 11,362 17,463 13,607 9,986
0064 d 15,569 16,137 12,446 14,860 16,560 21,224 21,682 18,522 29,583 20,417 17,969 22,817 24,095
0065 e 18,781 8,978 11,318 12,787 15,665 11,052 6,565 13,775 9,469 10,458 13,460 10,563 9,933
0066 f 12,659 25,201 17,944 13,897 17,262 42,923 21,358 27,124 18,788 25,714 12,952 16,756 15,215
0067 g 18,944 14,663 12,709 16,802 23,066 14,894 14,067 17,508 8,904 15,065 9,366 13,044 10,933
0068 h 12,568 8,336 8,897 9,507 9,950 9,245 8,763 12,591 19,304 11,760 8,197 10,929 12,392
0069 i 61,513 44,070 39,716 48,455 31,489 58,157 33,450 27,693 23,797 38,178 46,733 33,036 28,941
006A j 30,250 18,857 15,539 21,451 15,194 24,787 23,672 22,741 24,072 26,949 36,562 24,150 24,968
006B k 33,828 24,137 27,876 30,079 22,263 32,335 41,571 32,071 28,045 31,648 50,122 35,175 29,924
006C l 14,241 7,532 7,801 9,922 8,053 4,244 6,822 9,257 7,747 9,246 12,951 11,587 8,037
006D m 23,670 17,110 15,941 19,269 14,339 28,012 20,630 19,092 12,106 19,686 27,263 19,788 13,700
006E n 43,925 41,926 55,936 47,242 33,909 61,469 64,263 60,146 40,412 38,218 73,739 41,190 35,705
006F o 1,747 5,489 3,334 2,251 2,464 1,103 1,170 1,620 1,851 2,201 854 2,598 1,941
0070 p 19,416 21,329 26,360 22,702 20,670 28,457 15,934 15,465 21,859 22,223 19,997 17,039 19,107
0071 q 24,345 10,677 11,521 17,880 11,915 9,372 10,003 9,248 10,688 12,360 62,139 14,409 10,380
0072 r 19,470 16,030 14,933 17,352 15,345 11,603 19,698 17,922 25,567 16,708 20,157 13,508 16,834
0073 s 18,604 15,632 15,837 19,530 19,174 18,558 15,679 13,223 12,839 15,594 21,162 20,433 25,234
0074 t 17,479 15,534 20,016 20,304 18,170 34,389 25,607 24,506 23,957 21,604 26,911 47,794 49,859
0075 u 14,410 9,380 9,324 12,590 12,920 11,160 11,331 13,805 24,530 14,322 13,267 20,699 39,841
0076 v 14,976 7,246 10,396 15,572 12,257 8,409 8,659 10,450 8,668 10,294 8,721 10,328 16,820
0077 w 11,603 3,727 7,618 13,778 10,053 7,374 6,294 14,579 13,441 10,208 7,251 6,862 11,562
0078 x 28,157 26,590 21,572 33,714 29,324 72,272 53,513 35,918 58,993 28,140 48,183 58,147 51,773
0079 y 10,953 11,590 8,074 13,818 10,100 23,622 14,996 14,939 21,633 12,444 17,812 24,950 15,920
007A z 14,237 5,399 6,286 9,495 12,511 15,194 10,584 53,614 34,809 27,203 32,188 22,869 14,459
0393 Γ 3,948 5,006 8,219 9,099 8,659 4,905 5,743 9,421 7,931 5,489 5,246 3,627 3,880
0394 ∆ 5,559 6,957 5,526 5,340 5,633 6,328 3,105 4,500 6,354 5,319 3,737 2,742 5,165
0398 Θ 1,967 817 441 719 3,139 614 484 1,070 337 1,413 688 1,320 471
039B Λ 6,207 4,328 2,041 4,434 6,014 1,585 3,949 2,392 6,036 2,108 2,422 3,677 3,224
039E Ξ 384 368 145 616 906 277 321 451 67 318 454 387 234
03A0 Π 1,103 861 958 1,407 1,324 876 937 915 819 798 316 717 1,353
03A3 Σ 1,326 4,369 1,835 2,590 2,533 395 2,374 2,617 1,311 3,546 1,174 1,888 2,217
03A5 Υ 198 192 71 190 341 10 195 495 72 279 25 213 149
03A6 Φ 2,389 3,258 1,925 2,619 3,134 3,472 1,668 4,256 4,324 2,859 2,454 2,739 2,430
03A8 Ψ 1,149 903 965 1,090 1,316 665 1,119 2,252 641 1,416 820 1,285 1,770
03A9 Ω 2,412 3,286 3,261 3,247 4,685 10,909 5,440 7,983 23,175 6,134 1,659 4,771 12,305
03B1 α 20,102 13,124 11,139 16,777 17,341 20,143 15,406 14,738 18,229 14,779 16,208 19,445 17,087
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Ucode Id 17 18 19 20 22 26 28 30 31 32 33 34 35

03B2 β 8,767 6,977 5,992 8,179 7,022 7,075 11,379 8,262 8,572 6,142 8,989 7,597 6,666
03B3 γ 6,068 6,636 4,979 8,629 9,170 8,996 9,807 12,779 6,638 6,995 8,121 9,267 6,347
03B4 δ 5,550 4,581 3,847 4,639 6,262 5,912 9,909 6,326 11,831 5,275 4,553 9,361 11,120
03B5 ε 5,493 5,073 4,447 4,646 6,023 9,756 15,802 9,654 10,269 7,162 4,818 14,918 20,740
03B6 ζ 1,976 1,094 1,752 1,905 1,897 1,446 1,992 10,125 4,575 4,755 4,253 2,750 2,641
03B7 η 3,614 2,998 3,236 2,900 4,398 2,469 5,151 3,154 2,936 4,758 3,220 3,361 6,901
03B8 ϑ 5,407 2,720 2,050 2,648 3,936 3,255 3,981 8,345 10,635 5,288 7,721 7,999 6,746
03B9 ι 899 1,361 877 835 1,522 168 80 313 1,841 879 270 144 187
03BA κ 1,413 1,126 775 1,780 2,217 1,645 1,638 3,302 1,730 1,540 3,460 2,965 1,934
03BB λ 19,260 6,454 7,878 14,956 19,354 14,910 16,806 11,651 8,538 10,081 19,783 20,039 20,189
03BC µ 10,491 5,833 5,047 8,614 8,582 9,798 22,012 10,533 10,934 7,963 10,624 11,188 10,356
03BD ν 4,227 2,087 1,937 3,462 6,618 3,279 8,013 7,829 9,097 6,747 5,241 3,936 6,561
03BE ξ 3,797 2,476 3,922 3,546 7,243 3,904 8,134 4,269 7,000 4,618 3,465 5,975 15,154
03C0 π 6,439 7,687 9,665 7,929 14,571 3,595 5,596 12,372 7,723 8,631 8,867 8,966 5,065
03C1 ρ 4,685 3,354 2,793 5,740 7,403 5,634 6,551 9,491 9,068 6,222 3,965 5,261 6,356
03C2 ς 76 240 0 115 284 0 45 18 0 42 49 16 100
03C3 σ 7,260 7,394 8,977 9,581 9,382 4,485 10,072 7,864 7,328 6,790 5,870 7,789 7,830
03C4 τ 4,825 5,494 6,742 5,865 7,483 3,934 4,594 6,331 6,764 4,756 8,620 8,967 7,423
03C5 υ 28 108 15 55 9 30 0 196 0 107 149 14 4
03C6 ϕ 3,801 4,714 4,666 6,407 5,784 6,155 5,480 6,698 9,632 6,544 4,402 4,266 8,019
03C7 χ 2,273 1,475 2,038 2,878 3,963 594 1,515 1,561 2,887 2,690 1,546 1,798 3,345
03C8 ψ 3,337 3,566 3,954 2,702 4,474 2,377 3,427 5,066 7,593 4,475 3,616 4,101 6,671
03C9 ω 5,348 3,461 3,183 4,315 7,279 3,705 11,039 6,156 5,790 7,597 4,431 10,821 6,808
03D1 θ 252 151 115 115 399 116 160 447 38 160 173 506 253
03D5 φ 4,501 3,048 3,932 3,121 5,793 5,170 6,276 5,999 9,372 6,336 2,200 3,777 6,414
03D6 π 295 71 2 317 997 26 50 60 9 233 130 31 53
03F1 % 129 83 49 98 241 74 0 704 433 475 156 734 671
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Ucode Id 37 39 40 41 42 43 44 45 46 47 49 51 52

0041 A 17,521 22,491 8,108 17,375 15,422 23,451 5,117 21,882 35,760 33,207 14,655 21,020 27,779
0042 B 11,202 9,409 3,586 9,385 10,308 12,148 8,371 12,919 16,394 15,433 11,526 13,378 13,931
0043 C 15,855 11,505 7,292 12,004 17,372 14,121 12,844 20,759 20,723 17,563 14,130 17,164 16,686
0044 D 9,333 7,402 8,924 6,124 7,044 10,263 7,439 9,261 9,802 9,344 10,948 10,559 9,583
0045 E 7,865 5,490 5,167 7,809 9,214 13,683 7,392 5,839 16,850 13,745 9,123 8,351 9,235
0046 F 12,829 11,716 3,722 9,316 8,868 11,780 8,386 5,657 11,463 10,191 10,996 10,652 17,160
0047 G 12,165 9,526 4,470 7,102 7,038 47,832 7,804 9,026 19,223 11,166 7,322 14,959 15,488
0048 H 13,979 5,206 9,281 4,638 9,345 14,575 5,816 14,566 14,478 18,553 13,337 10,634 13,345
0049 I 9,158 7,787 2,498 8,420 12,552 4,955 9,178 13,347 10,092 10,214 7,172 6,071 10,708
004A J 5,960 2,330 1,631 3,454 4,602 3,632 4,185 4,716 4,711 5,218 2,536 4,210 4,715
004B K 8,730 7,497 3,552 8,394 7,843 11,488 10,654 9,967 13,566 9,848 16,216 8,776 12,714
004C L 13,209 11,583 15,298 13,589 21,056 23,529 12,347 23,272 13,528 16,255 15,553 12,057 12,650
004D M 15,955 12,932 5,133 9,019 9,217 12,264 5,187 12,074 17,748 13,071 16,047 13,396 15,711
004E N 13,625 9,085 2,804 17,345 18,721 14,025 13,480 18,128 14,262 13,715 8,741 6,980 8,064
004F O 4,188 2,062 1,699 4,147 3,333 3,452 3,991 2,224 3,073 2,853 1,877 3,674 2,625
0050 P 9,973 14,665 2,073 14,209 13,829 14,676 12,448 8,588 10,108 13,597 11,493 19,457 25,120
0051 Q 6,041 6,817 4,946 4,488 14,005 4,558 2,283 5,315 4,825 7,074 5,288 7,978 7,532
0052 R 10,461 10,624 4,317 7,990 13,246 10,712 8,635 21,400 8,303 9,860 10,942 15,982 9,020
0053 S 14,642 12,218 5,660 13,287 12,568 17,193 10,506 10,299 13,019 15,519 12,467 21,191 21,221
0054 T 18,193 7,781 7,156 12,008 16,722 14,621 12,890 18,630 15,396 23,506 18,753 14,365 13,954
0055 U 10,086 6,499 2,566 5,194 5,318 8,759 4,628 6,213 9,425 10,152 7,921 8,916 4,681
0056 V 9,002 8,617 1,869 7,697 5,930 9,035 8,091 4,224 8,141 10,174 10,727 12,378 9,191
0057 W 7,309 4,537 2,991 5,956 5,079 9,880 3,929 9,518 5,568 6,884 7,014 11,554 3,862
0058 X 19,010 15,691 11,695 8,713 6,929 25,295 8,821 9,614 25,625 18,955 11,927 18,809 18,210
0059 Y 5,529 3,885 2,991 4,070 2,251 6,450 3,455 1,283 6,373 5,410 3,930 5,667 5,695
005A Z 4,416 3,205 4,691 2,532 3,244 4,100 3,129 1,229 4,248 3,577 1,226 4,625 3,888
0061 a 16,392 24,609 39,912 40,850 15,808 16,592 19,111 11,903 22,855 19,087 11,050 24,764 20,590
0062 b 9,049 11,382 31,175 27,127 10,521 7,292 15,026 7,753 11,586 10,482 6,114 12,997 13,888
0063 c 12,663 11,655 10,097 14,941 10,074 9,987 10,499 12,459 9,161 9,144 9,079 13,925 12,430
0064 d 20,594 15,323 42,411 18,926 27,767 22,308 33,749 34,202 15,609 16,665 24,204 23,290 32,757
0065 e 9,126 8,957 15,604 9,893 11,055 12,300 13,644 9,818 13,977 12,212 6,358 9,857 12,839
0066 f 26,696 17,971 23,101 27,738 30,526 29,703 36,746 19,839 20,849 23,866 15,930 16,687 15,733
0067 g 14,966 7,876 10,505 12,038 10,119 16,111 19,243 7,400 10,720 10,812 12,872 8,548 9,614
0068 h 11,528 9,621 3,365 8,860 7,370 9,984 7,734 10,171 8,772 10,333 17,073 8,250 8,361
0069 i 34,497 39,236 24,733 39,123 29,398 28,830 20,337 14,941 38,332 33,723 42,142 55,512 54,295
006A j 19,428 27,335 27,010 29,418 35,279 16,732 18,326 12,459 21,568 24,184 16,222 28,161 27,569
006B k 34,295 35,479 86,183 37,184 37,933 25,781 42,850 44,502 29,628 36,708 32,257 33,986 36,405
006C l 8,858 9,944 16,318 9,398 8,681 5,211 4,340 4,588 8,120 7,317 5,434 6,517 8,347
006D m 17,087 28,255 27,894 25,262 22,032 16,410 32,258 20,716 16,266 15,780 9,567 18,576 21,699
006E n 51,655 67,386 66,226 69,269 57,609 44,069 66,799 53,143 54,379 55,323 34,615 55,292 65,621
006F o 1,689 1,956 271 1,520 912 1,474 341 759 1,758 1,112 2,576 2,863 2,255
0070 p 19,718 22,246 17,967 21,312 23,372 23,082 18,272 22,951 24,449 20,422 24,945 25,907 23,830
0071 q 12,584 45,284 20,228 13,348 11,106 9,770 15,771 13,871 11,955 9,305 10,800 16,879 12,417
0072 r 13,932 9,515 19,242 15,889 13,905 14,968 13,915 7,636 14,290 12,258 12,254 22,683 17,327
0073 s 18,672 11,755 19,123 22,910 15,172 15,646 14,428 22,598 17,336 14,359 21,765 12,098 12,364
0074 t 32,308 29,676 29,543 33,428 26,042 17,836 29,578 68,694 25,235 30,275 54,186 21,408 18,936
0075 u 16,720 10,485 18,817 9,704 12,261 14,468 7,353 20,962 13,748 14,418 36,340 10,554 11,762
0076 v 13,120 10,691 7,955 5,784 7,773 7,805 5,575 10,320 10,395 8,512 17,991 20,118 19,341
0077 w 7,984 5,674 19,191 13,206 8,039 10,010 16,688 15,219 6,830 9,369 10,740 12,927 8,410
0078 x 44,535 53,813 45,947 45,605 53,075 41,523 67,940 40,844 38,202 42,121 67,861 44,372 40,097
0079 y 14,171 13,712 11,134 8,153 15,756 13,179 26,876 16,459 13,706 14,083 22,210 18,789 14,330
007A z 19,638 44,398 61,467 36,374 20,116 17,409 24,376 18,502 11,954 18,012 12,413 22,867 12,054
0393 Γ 6,561 7,324 4,266 5,194 3,751 4,209 5,210 10,566 5,538 3,756 4,189 6,071 4,243
0394 ∆ 3,294 5,507 6,765 5,039 3,344 4,720 3,082 4,930 3,927 3,422 3,390 7,120 10,628
0398 Θ 668 2,664 2,124 590 659 1,284 124 941 890 1,389 746 445 1,395
039B Λ 4,788 4,676 390 2,360 3,825 2,587 1,397 1,582 3,676 3,239 1,606 4,822 3,915
039E Ξ 277 61 0 861 350 1,159 194 149 343 354 235 111 323
03A0 Π 1,472 423 84 2,162 435 590 1,607 342 724 994 467 2,412 1,233
03A3 Σ 2,752 2,831 4,436 1,313 1,786 1,702 287 1,508 1,464 1,213 2,568 3,630 3,147
03A5 Υ 176 0 0 150 34 237 0 0 223 261 37 28 160
03A6 Φ 3,530 4,364 1,274 4,272 3,904 3,835 2,655 2,780 3,784 5,186 2,927 2,049 1,771
03A8 Ψ 1,496 1,432 0 1,632 962 1,460 1,025 2,224 1,676 1,637 1,723 1,381 600
03A9 Ω 4,509 2,157 7,921 3,549 6,829 5,163 4,892 3,946 4,972 4,519 17,543 5,459 3,607
03B1 α 16,088 15,485 18,545 13,287 16,886 15,687 28,592 19,197 15,715 16,371 14,927 11,020 11,452
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Ucode Id 37 39 40 41 42 43 44 45 46 47 49 51 52

03B2 β 7,480 4,476 5,099 4,647 5,991 4,762 8,852 7,005 7,554 6,662 9,020 4,682 4,367
03B3 γ 9,797 8,316 4,691 4,294 5,183 4,604 7,936 4,438 6,738 5,802 8,057 8,742 6,160
03B4 δ 7,305 3,433 5,915 7,287 9,117 7,445 4,651 11,315 6,721 5,683 10,176 4,949 5,107
03B5 ε 13,050 8,433 31,923 6,516 10,700 7,050 6,196 21,561 9,515 8,727 14,126 4,627 7,229
03B6 ζ 2,562 3,600 9,655 7,081 2,881 1,489 1,584 502 1,884 2,606 2,267 722 715
03B7 η 5,067 4,425 1,920 1,313 3,360 4,997 6,724 2,727 4,811 4,377 3,761 2,702 1,770
03B8 ϑ 5,678 6,672 934 6,637 7,203 6,692 4,542 5,850 4,595 4,823 6,784 4,000 3,554
03B9 ι 276 128 0 86 155 689 147 74 1,570 1,902 85 404 340
03BA κ 2,539 5,295 50 3,010 2,374 1,300 675 1,358 1,110 1,555 1,255 497 1,353
03BB λ 12,516 17,146 15,162 13,559 12,737 11,970 12,292 18,010 10,310 16,309 10,220 7,623 10,285
03BC µ 12,907 12,987 4,963 12,116 14,942 12,962 14,296 3,379 9,852 10,934 8,103 5,952 6,233
03BD ν 5,286 3,996 1,019 6,409 8,446 8,107 13,698 4,994 4,317 4,264 4,243 1,259 2,045
03BE ξ 8,300 5,172 1,869 7,822 17,973 11,201 17,053 7,411 7,658 7,858 6,494 3,640 3,147
03C0 π 9,050 4,921 7,445 10,333 11,479 17,606 8,759 4,481 9,693 8,059 6,340 8,356 8,452
03C1 ρ 6,006 10,217 1,223 5,315 5,886 5,770 7,796 4,320 5,969 5,491 6,400 4,609 4,288
03C2 ς 156 0 0 159 0 82 0 0 44 22 37 0 61
03C3 σ 7,341 7,932 4,708 5,668 7,839 8,385 9,046 5,165 8,360 8,986 8,922 6,993 9,179
03C4 τ 8,344 7,151 8,941 5,259 5,034 3,835 2,881 15,507 7,773 4,958 7,714 4,609 4,372
03C5 υ 106 0 0 0 56 0 0 0 88 50 0 25 31
03C6 ϕ 6,257 5,523 3,467 3,221 5,984 4,992 4,472 4,941 6,893 7,211 6,429 3,057 4,331
03C7 χ 2,135 1,131 220 1,214 4,384 3,509 2,205 2,556 2,742 3,790 1,527 1,189 1,814
03C8 ψ 3,895 3,729 1,529 5,259 5,296 6,210 4,698 3,454 5,799 4,681 6,784 1,629 2,443
03C9 ω 9,615 7,619 9,128 2,954 5,851 9,177 6,592 3,999 6,758 5,376 3,177 4,607 4,223
03D1 θ 227 195 186 142 126 319 69 0 193 307 200 235 244
03D5 φ 5,287 2,168 1,529 6,004 6,648 6,509 4,302 5,850 8,104 8,390 8,605 4,454 2,693
03D6 π 6 384 0 0 0 871 77 0 28 13 83 212 40
03F1 % 136 206 0 0 249 84 0 1,058 426 969 292 0 247
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Ucode Id 53 54 55 57 58 60 62 65 68 70 74 76 78

0041 A 18,753 25,125 30,951 20,505 19,810 16,020 13,238 14,005 19,012 21,506 10,708 11,827 8,534
0042 B 10,584 13,910 18,665 14,407 11,327 12,680 7,247 9,791 10,656 6,331 11,149 8,356 7,668
0043 C 15,700 20,022 25,386 20,365 16,081 11,984 9,393 10,198 14,319 14,943 11,062 16,276 6,883
0044 D 11,847 8,388 10,394 14,869 14,191 8,684 8,656 9,827 10,029 15,425 10,777 10,785 5,696
0045 E 10,858 9,247 15,017 11,203 11,979 9,909 9,030 6,949 5,003 5,698 12,579 3,997 4,528
0046 F 11,886 16,963 16,444 15,264 9,696 8,509 12,198 10,857 11,963 10,186 10,049 8,504 11,372
0047 G 14,445 25,970 27,207 20,008 14,028 8,382 5,436 5,571 11,062 11,004 8,657 5,682 5,857
0048 H 16,674 11,159 25,266 20,996 14,861 8,633 6,465 8,408 7,396 19,339 20,062 14,378 10,043
0049 I 6,537 6,918 9,036 6,465 7,410 7,518 6,950 7,044 9,366 8,226 3,604 3,949 6,944
004A J 10,299 2,179 3,148 5,720 5,937 3,423 3,702 3,200 2,990 9,439 1,758 4,438 4,468
004B K 9,257 16,418 13,663 19,454 9,160 8,932 9,424 7,978 7,717 5,491 25,264 8,701 6,118
004C L 14,983 16,046 14,990 16,350 15,815 11,773 7,477 11,410 9,827 20,098 17,445 23,430 14,492
004D M 30,988 15,561 24,470 32,369 27,665 9,139 10,419 9,312 9,407 19,571 6,283 10,232 12,338
004E N 10,426 8,560 9,065 12,855 11,102 18,998 17,167 15,084 8,767 13,168 13,691 11,013 24,616
004F O 3,971 4,161 4,080 3,313 3,873 2,381 2,219 2,493 4,411 5,173 627 1,148 2,354
0050 P 11,700 9,825 15,608 12,607 12,925 12,443 16,274 8,336 18,589 10,720 5,046 4,964 9,601
0051 Q 5,407 4,078 6,764 4,799 5,626 4,763 4,574 5,755 5,846 8,776 5,643 3,146 5,394
0052 R 10,937 10,119 11,675 9,913 11,291 9,457 5,827 9,282 8,735 12,187 7,116 13,671 12,902
0053 S 18,266 19,134 26,187 27,751 14,524 12,190 10,401 11,942 18,096 12,582 13,468 8,914 12,318
0054 T 16,985 14,899 15,308 17,049 14,718 16,211 12,603 13,872 11,699 17,079 14,872 28,826 6,360
0055 U 8,339 18,593 11,830 7,690 9,870 5,424 5,108 7,811 10,036 10,798 10,534 6,989 5,676
0056 V 12,481 14,327 11,150 11,704 10,547 5,920 6,224 8,529 10,984 10,581 7,159 6,633 7,910
0057 W 7,122 5,945 7,541 9,535 6,156 5,974 2,951 4,771 5,268 5,784 6,177 9,387 4,911
0058 X 23,693 55,310 43,408 23,647 21,814 19,090 24,226 9,175 29,818 18,333 9,260 10,652 2,677
0059 Y 9,396 15,643 15,116 9,073 7,266 7,293 12,062 3,626 13,540 7,711 6,165 8,069 2,556
005A Z 6,000 6,636 7,709 7,135 5,590 6,327 9,717 2,457 7,567 6,748 1,814 4,932 2,053
0061 a 18,114 16,034 17,109 18,196 17,140 15,563 13,231 23,796 23,747 17,441 22,455 12,061 14,814
0062 b 10,781 9,296 9,839 13,267 9,878 9,859 7,519 10,511 13,838 9,013 13,691 6,548 5,796
0063 c 12,132 9,946 9,926 13,365 11,694 13,829 12,233 13,184 15,552 7,859 5,425 8,031 6,964
0064 d 22,373 14,512 14,636 14,968 21,992 27,431 23,713 21,371 19,616 22,587 23,859 23,452 26,750
0065 e 14,102 6,011 8,783 10,186 12,478 11,234 10,516 9,614 8,369 15,592 10,323 11,295 5,354
0066 f 16,344 40,781 22,943 16,893 18,384 15,923 27,419 23,560 19,013 12,798 8,626 17,854 20,530
0067 g 23,064 19,527 14,414 16,298 19,523 7,903 10,049 9,818 11,244 15,684 19,789 9,610 3,099
0068 h 11,224 10,791 8,042 9,969 11,639 9,333 20,265 20,243 7,594 13,326 23,418 12,550 7,427
0069 i 40,529 35,156 42,470 44,936 35,541 34,497 38,040 43,886 53,883 44,356 30,274 18,545 32,466
006A j 20,580 16,720 17,419 18,774 21,775 22,103 30,077 30,824 26,547 23,574 14,531 12,895 26,850
006B k 28,512 28,349 30,281 28,725 29,020 34,486 40,343 43,696 38,548 36,320 28,378 25,886 73,104
006C l 8,037 5,851 6,310 7,484 8,971 7,840 8,405 11,341 9,699 4,003 6,053 4,486 38,987
006D m 14,497 14,070 18,505 16,742 15,298 17,406 23,776 20,188 20,537 20,524 10,373 7,330 21,677
006E n 33,599 53,441 56,170 43,629 36,884 68,608 75,938 59,526 70,125 36,274 43,736 27,874 57,304
006F o 2,319 1,603 5,337 2,542 2,656 1,930 1,545 1,636 2,839 1,182 1,908 1,387 2,053
0070 p 21,293 22,105 27,363 23,368 20,329 18,871 16,221 18,571 26,915 21,000 11,199 20,209 18,638
0071 q 10,289 6,609 13,008 14,264 12,042 9,017 7,341 12,415 9,285 23,827 5,400 9,392 6,360
0072 r 15,761 10,150 15,005 14,954 15,590 15,560 11,347 14,233 19,755 16,851 12,828 16,201 22,342
0073 s 17,282 13,661 14,378 14,567 18,222 24,547 19,721 23,129 17,318 23,136 24,512 29,921 16,827
0074 t 25,994 14,724 15,941 22,768 28,061 54,887 45,626 45,320 26,972 28,517 65,824 80,987 36,814
0075 u 15,153 8,005 8,006 8,544 16,700 17,387 15,768 24,193 14,784 13,810 54,935 35,566 21,476
0076 v 13,711 6,210 8,309 12,784 11,771 9,093 7,903 12,341 15,509 16,011 23,866 14,676 11,533
0077 w 7,728 5,014 4,578 8,765 6,108 6,540 7,997 8,581 12,656 6,408 10,957 14,686 4,247
0078 x 30,947 53,836 23,491 25,101 36,773 50,985 57,046 55,394 43,467 35,184 43,475 45,490 45,952
0079 y 11,824 22,450 9,053 9,892 13,626 18,595 18,130 18,639 14,247 15,947 10,043 16,302 10,406
007A z 12,804 9,553 4,733 9,534 12,104 14,589 9,717 18,147 16,016 15,474 9,801 12,273 9,520
0393 Γ 6,531 5,758 5,892 7,623 7,833 4,324 2,951 3,483 3,791 3,142 8,322 6,713 1,811
0394 ∆ 3,471 3,671 8,086 5,588 5,075 4,731 5,879 6,971 5,733 3,151 5,345 6,580 15,337
0398 Θ 1,146 635 757 919 950 640 2,533 268 1,431 787 752 706 221
039B Λ 4,164 1,537 2,998 3,527 4,881 5,517 2,889 2,440 1,793 3,639 12 1,727 322
039E Ξ 437 69 294 352 447 333 104 109 55 2,586 142 207 0
03A0 Π 1,123 448 773 633 2,020 1,182 903 498 1,007 1,071 397 2,397 0
03A3 Σ 5,719 2,668 6,781 8,145 3,668 773 369 1,657 2,447 5,328 466 861 1,912
03A5 Υ 268 26 100 113 283 185 0 120 147 558 0 47 0
03A6 Φ 4,359 2,391 2,302 2,386 3,288 2,430 2,571 1,938 1,989 3,235 3,977 2,934 1,912
03A8 Ψ 1,855 984 932 1,138 1,651 1,081 443 1,376 1,345 1,497 1,379 2,423 7,950
03A9 Ω 5,502 4,570 5,693 3,214 6,369 2,615 1,374 6,232 2,580 6,081 37,670 12,560 2,636
03B1 α 18,475 18,414 13,713 15,768 16,042 15,776 20,482 15,094 21,175 15,573 10,335 16,627 21,194
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Ucode Id 53 54 55 57 58 60 62 65 68 70 74 76 78

03B2 β 8,161 7,247 6,824 7,628 6,818 9,547 12,442 6,677 13,176 7,933 6,345 7,037 17,370
03B3 γ 10,159 6,488 6,407 9,710 10,080 9,608 8,130 6,831 9,038 10,529 2,834 8,515 6,440
03B4 δ 6,838 5,407 3,417 4,728 7,778 9,010 10,757 10,595 6,022 5,439 19,857 9,950 3,019
03B5 ε 9,607 6,850 3,687 6,983 11,443 14,222 12,289 11,748 5,926 4,932 26,439 20,475 4,850
03B6 ζ 2,432 1,073 971 1,614 2,315 2,033 1,451 2,877 1,650 1,364 720 6,506 3,784
03B7 η 5,434 2,810 3,031 3,490 5,287 8,222 3,824 4,006 1,744 2,775 6,476 8,898 8,936
03B8 ϑ 6,318 2,378 2,656 4,467 6,856 7,409 17,310 5,833 8,464 7,473 1,951 7,861 7,467
03B9 ι 1,172 386 1,674 833 573 201 6 618 242 253 12 42 40
03BA κ 1,944 2,707 1,031 1,720 1,983 3,307 851 1,230 434 2,058 1,311 2,849 342
03BB λ 12,986 5,643 4,054 8,686 17,747 12,089 11,431 11,600 8,009 14,576 5,059 7,043 10,969
03BC µ 8,315 5,481 4,839 6,015 9,424 13,588 10,593 11,341 6,976 10,199 5,425 6,787 3,341
03BD ν 4,688 11,132 2,411 3,777 4,593 8,068 4,651 4,553 2,106 6,636 3,325 11,003 3,522
03BE ξ 8,023 3,616 2,588 4,743 7,531 6,285 4,741 8,936 2,300 9,106 5,108 11,385 25,019
03C0 π 9,778 6,165 10,262 12,060 10,232 7,542 7,442 9,886 7,031 8,612 2,131 3,763 16,162
03C1 ρ 7,472 4,444 3,253 5,641 7,114 8,621 5,397 6,061 2,213 5,741 3,847 6,096 13,948
03C2 ς 27 793 51 35 174 78 383 38 151 166 49 0 100
03C3 σ 6,872 4,683 9,663 8,777 9,233 9,449 8,995 7,011 6,157 3,512 7,557 4,980 21,516
03C4 τ 6,339 7,987 5,436 6,753 5,894 7,360 9,312 8,510 4,298 8,186 8,570 16,095 15,800
03C5 υ 568 131 36 61 199 193 443 6 53 404 0 0 0
03C6 ϕ 7,878 6,576 5,443 5,825 8,265 5,149 5,680 4,188 5,398 9,995 4,021 6,570 2,999
03C7 χ 1,509 1,171 1,474 2,690 2,469 1,372 868 1,289 1,044 1,586 1,069 579 1,771
03C8 ψ 5,294 3,445 3,024 3,525 5,875 4,117 4,340 5,427 2,523 3,090 4,561 6,272 13,908
03C9 ω 10,197 10,884 3,706 5,874 8,405 6,268 3,894 6,914 4,516 10,226 4,300 18,535 5,333
03D1 θ 226 14 230 118 283 388 816 536 213 944 279 552 483
03D5 φ 5,742 5,335 2,348 4,038 7,122 4,496 4,783 3,413 1,343 4,148 3,884 7,096 3,683
03D6 π 339 219 12 104 33 58 0 25 16 101 43 180 60
03F1 % 353 388 93 225 1,084 204 157 0 73 30 0 0 0
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Ucode Id 80 81 82 83 85 86 90 91 92 93 94 97

0041 A 6,993 25,905 14,548 13,956 5,693 14,279 27,769 13,872 23,751 18,373 22,573 34,759
0042 B 3,797 13,112 14,132 9,613 18,432 7,042 9,461 11,019 12,167 9,484 9,723 31,283
0043 C 11,438 13,817 11,569 13,158 12,698 12,939 12,648 12,937 14,834 9,107 16,626 22,773
0044 D 8,197 8,233 6,526 10,922 4,137 17,983 8,357 8,805 11,145 11,889 13,175 958
0045 E 1,667 9,912 9,264 15,838 1,966 3,776 11,252 10,158 12,207 5,545 9,554 839
0046 F 6,066 11,256 6,522 12,674 7,168 8,041 14,265 8,338 7,271 6,306 9,046 9,948
0047 G 6,252 10,455 7,809 11,358 1,966 7,773 13,904 16,959 7,961 7,744 13,517 7,311
0048 H 13,661 16,746 9,001 13,935 5,488 16,180 6,408 12,113 6,090 8,249 8,904 10,427
0049 I 3,843 7,600 6,255 5,058 983 13,475 10,790 4,587 18,310 7,240 6,008 3,116
004A J 15,699 5,709 5,312 5,522 491 8,650 2,624 2,533 12,154 2,533 2,343 4,554
004B K 3,149 8,678 8,639 11,951 6,267 4,824 8,886 9,297 11,424 8,535 6,790 8,030
004C L 10,003 16,841 15,265 18,681 8,356 20,541 9,861 14,758 7,271 10,519 13,103 24,811
004D M 17,968 15,649 8,874 31,117 35,923 4,581 10,998 6,124 12,937 11,739 12,488 3,835
004E N 4,538 13,965 26,744 11,270 57,797 6,091 7,259 11,216 25,993 12,349 17,364 25,050
004F O 1,343 3,019 2,377 2,631 696 2,046 3,412 1,279 2,215 1,807 3,545 7,071
0050 P 9,030 10,954 10,938 10,929 2,375 8,747 22,262 13,282 29,217 12,496 16,074 6,112
0051 Q 3,936 4,279 6,404 6,613 40 2,363 9,348 9,506 2,627 10,707 5,337 479
0052 R 3,102 12,037 12,350 9,756 24,372 17,788 7,760 16,455 8,412 8,855 12,309 12,825
0053 S 10,188 12,147 10,078 14,079 25,478 16,326 13,668 11,757 22,742 7,921 14,665 24,331
0054 T 16,301 13,172 11,616 12,470 14,213 37,404 14,405 30,561 16,108 22,488 11,474 8,390
0055 U 8,752 11,107 4,860 5,508 2,130 5,945 7,377 5,079 11,822 4,668 6,617 1,558
0056 V 9,169 12,094 5,973 11,058 3,645 4,727 7,574 5,128 5,188 13,840 8,365 4,195
0057 W 1,945 7,867 5,667 9,095 25,887 9,284 3,283 4,599 8,385 6,159 7,154 239
0058 X 30,658 14,396 10,243 20,856 11,469 6,579 12,496 25,162 18,483 18,222 19,058 4,075
0059 Y 833 7,483 4,592 9,538 23,102 5,799 3,362 10,785 7,709 10,026 7,401 2,157
005A Z 185 3,540 4,358 1,806 1,679 4,069 1,903 5,780 5,519 4,446 3,109 1,318
0061 a 24,915 31,930 18,021 24,599 17,859 14,279 15,295 21,657 26,006 20,846 22,748 18,578
0062 b 17,227 16,367 16,356 10,124 8,233 7,139 14,186 12,298 12,658 8,742 11,452 12,825
0063 c 21,210 10,915 15,436 12,926 3,276 8,942 20,612 9,396 6,767 12,055 10,806 7,790
0064 d 67,846 18,189 24,729 21,244 30,024 21,955 25,838 28,298 15,497 21,310 24,185 33,680
0065 e 15,051 15,801 13,195 12,551 25,519 14,888 11,330 11,351 13,945 8,968 16,407 22,054
0066 f 9,771 16,098 14,548 12,865 29,492 9,308 26,300 18,570 12,658 16,581 28,208 18,218
0067 g 13,939 15,567 6,228 22,103 6,267 3,655 8,881 6,850 5,095 8,565 15,723 6,352
0068 h 6,946 12,188 10,804 12,769 4,137 15,790 8,177 16,012 5,970 9,909 12,510 17,499
0069 i 10,234 43,985 42,621 41,378 49,522 13,621 65,981 41,015 44,450 44,137 41,810 15,342
006A j 34,085 26,757 24,710 24,715 5,857 10,843 33,305 22,358 30,478 31,656 22,883 18,578
006B k 90,862 32,300 33,825 26,092 28,140 21,297 35,603 29,626 64,870 27,627 33,169 24,211
006C l 4,723 11,206 12,243 4,411 10,609 8,187 7,799 4,193 9,487 11,310 7,408 3,955
006D m 20,793 18,681 20,142 13,547 16,876 7,797 28,642 9,851 13,507 20,188 26,808 40,752
006E n 25,239 39,823 55,632 22,308 25,519 3,045 47,965 42,515 47,462 40,440 59,018 84,861
006F o 1,759 2,462 1,948 2,597 901 2,193 1,942 750 1,764 2,673 1,349 1,318
0070 p 28,110 18,835 21,621 21,094 35,923 6,652 18,995 22,198 9,938 18,851 27,238 24,691
0071 q 36,076 23,869 15,637 6,592 14,582 11,988 8,954 25,900 11,968 11,935 14,173 5,393
0072 r 7,965 14,797 16,096 21,374 32,646 9,990 18,984 14,881 35,268 13,742 15,626 4,195
0073 s 16,764 18,570 17,905 14,229 40,224 35,528 16,810 28,015 25,263 32,842 12,381 7,431
0074 t 53,165 29,378 37,716 27,169 62,548 65,232 30,867 79,288 39,182 73,161 25,695 17,739
0075 u 16,625 15,781 15,354 19,022 3,276 30,264 16,450 17,168 10,004 16,795 11,041 9,588
0076 v 16,533 11,467 11,908 20,535 27,075 10,331 19,705 8,830 11,849 10,956 11,697 1,797
0077 w 8,104 10,692 8,052 7,458 14,500 6,067 9,145 11,597 2,746 8,230 8,500 359
0078 x 49,089 29,941 46,210 34,805 46,942 48,954 62,123 53,178 29,642 62,680 51,245 189,500
0079 y 12,133 9,682 17,699 9,701 27,526 36,210 18,500 17,635 15,219 13,923 18,500 25,770
007A z 8,150 18,516 16,598 11,147 4,382 12,378 15,391 9,346 7,337 17,292 22,723 4,914
0393 Γ 787 4,532 4,621 11,815 450 1,218 1,160 811 4,498 1,837 3,799 0
0394 ∆ 15,143 7,018 4,963 6,027 7,987 9,259 6,617 4,538 2,268 2,556 3,009 0
0398 Θ 509 744 776 1,138 1,310 804 1,210 627 942 579 3,668 0
039B Λ 370 4,835 12,764 4,070 122 3,898 1,424 1,758 1,167 1,012 3,649 0
039E Ξ 231 282 373 190 0 0 557 688 39 681 47 0
03A0 Π 0 1,300 489 381 0 0 642 270 729 248 414 0
03A3 Σ 0 1,229 570 4,261 4,382 268 388 1,967 689 1,592 856 0
03A5 Υ 0 140 184 252 0 0 242 0 822 37 0 0
03A6 Φ 370 2,693 2,276 2,461 1,310 609 1,188 418 1,247 1,144 2,946 0
03A8 Ψ 0 1,945 972 2,611 7,373 146 1,723 996 1,207 877 1,170 0
03A9 Ω 972 4,858 2,436 4,902 4,423 2,582 1,458 1,955 1,313 4,536 2,613 0
03B1 α 22,414 17,870 10,672 21,149 10,117 12,622 10,739 10,244 15,803 21,878 12,855 8,150
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Ucode Id 80 81 82 83 85 86 90 91 92 93 94 97

03B2 β 2,269 9,980 10,677 10,670 5,325 6,822 6,020 8,977 10,561 11,856 6,109 4,075
03B3 γ 8,243 8,526 10,921 13,281 7,700 14,961 7,535 5,460 7,058 8,219 5,349 958
03B4 δ 8,197 6,957 8,520 9,797 3,563 15,546 5,778 4,427 9,128 8,004 6,517 479
03B5 ε 5,835 6,953 12,941 17,038 10,035 54,851 10,080 7,514 12,419 12,673 9,209 359
03B6 ζ 648 2,740 2,783 2,229 204 1,340 315 110 1,711 2,812 2,177 0
03B7 η 3,334 4,440 11,869 6,981 0 9,405 2,630 1,795 4,962 2,300 1,810 0
03B8 ϑ 5,279 4,597 5,472 2,161 11,428 26,365 4,629 15,397 16,784 8,486 12,980 56,933
03B9 ι 0 735 357 245 81 0 0 0 398 11 696 0
03BA κ 370 2,111 3,735 2,556 0 1,705 1,064 332 318 3,829 881 0
03BB λ 1,852 17,619 14,858 14,106 368 10,794 13,493 9,248 7,841 8,994 11,647 0
03BC µ 9,540 8,620 11,477 12,340 3,727 15,838 10,536 10,109 7,364 7,432 6,633 1,797
03BD ν 19,682 5,177 9,577 3,361 122 8,285 3,345 1,291 4,352 5,176 3,743 0
03BE ξ 7,502 5,623 6,105 3,033 122 9,040 4,510 4,132 1,844 3,621 5,842 0
03C0 π 9,077 8,843 6,287 6,688 14,787 3,484 5,051 4,661 4,630 6,163 8,713 19,896
03C1 ρ 1,389 6,555 11,137 4,206 3,154 4,215 9,145 3,701 3,343 5,444 6,055 0
03C2 ς 0 81 45 47 0 0 0 0 145 86 0 0
03C3 σ 926 8,159 12,152 7,145 3,727 5,068 7,783 8,289 14,157 6,931 5,469 1,078
03C4 τ 31,676 4,493 6,835 9,892 819 17,057 8,396 12,950 7,523 8,862 4,239 599
03C5 υ 1,667 173 188 54 0 0 473 0 172 18 75 0
03C6 ϕ 7,039 5,390 4,781 7,117 3,481 1,072 3,846 11,228 3,078 4,826 4,079 4,434
03C7 χ 740 2,386 1,921 2,311 7,004 438 720 1,143 2,454 1,701 2,930 0
03C8 ψ 602 5,887 3,023 13,901 245 14,474 1,317 2,927 2,229 5,858 3,178 0
03C9 ω 4,260 6,396 8,554 3,238 40 22,978 2,900 2,299 10,734 7,831 4,512 958
03D1 θ 555 418 242 504 0 1,315 715 2,656 331 655 87 0
03D5 φ 648 6,347 4,657 10,260 5,202 7,992 1,987 2,754 995 3,437 5,218 3,475
03D6 π 0 57 33 211 0 0 0 0 0 0 0 0
03F1 % 463 234 124 7,124 0 2,436 208 4,242 92 1,103 56 0
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Appendix C

Frequency of All Operators

Total number of operators in classifications
Class. # Class. # Class. # Class. #

all 32,669,624 20 1,825,556 44 73,831 70 173,891
00 10,760 22 1,005,637 45 55,072 74 81,772
01 34,657 26 301,392 46 2,039,000 76 108,173
03 351,902 28 208,064 47 974,808 78 29,164
05 1,849,745 30 546,865 49 269,155 80 12,228
06 248,307 31 114,772 51 208,778 81 1,209,811
08 62,961 32 1,463,898 52 516,777 82 633,361
11 2,291,091 33 719,216 53 2,967,592 83 78,930
12 202,470 34 584,095 54 242,328 85 11,299
13 1,081,561 35 1,635,618 55 1,007,773 86 23,135
14 4,410,965 37 1,248,651 57 2,131,407 90 102,035
15 410,855 39 106,324 58 1,847,435 91 50,365
16 1,655,413 40 35,082 60 1,762,089 92 47,491
17 1,692,110 41 164,193 62 172,923 93 152,368
18 835,093 42 555,806 65 278,202 94 189,505
19 460,815 43 233,762 68 328,833 97 5,547

Note:
The table given in the following pages gives the frequency of characters appearing in single
character operators. The Unicode value of the character is given, as well as a representa-
tive glyph. The columns of the table correspond to the MR subject classifications. The
entries give the number of times the character occurs per million single-character operators
in documents in the given classification.
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Ucode Op all 00 01 03 05 06 08 11 12 13 14 15 16

0021 ! 2,198 1,951 2,308 2,438 5,058 2,339 603 3,692 2,578 2,699 2,706 3,429 2,163
0022 “ 4,115 0 1,558 6,177 3,315 4,824 3,764 2,849 6,149 2,951 4,726 2,453 4,292
0023 # 1,462 1,115 2,048 878 1,712 1,079 63 1,921 1,170 919 1,338 1,521 3,043
0024 $ 7 92 0 25 48 16 0 0 0 0 0 0 0
0025 % 24 92 28 5 8 4 63 16 83 0 12 21 1
0026 & 52 92 115 943 75 616 15 13 44 18 21 228 127
002A ∗ 29,210 11,895 18,986 32,796 18,597 18,783 18,789 17,757 17,039 24,119 35,898 23,752 37,691
002B + 79,404 123,327 91,583 60,121 96,931 76,397 41,009 94,172 71,338 84,550 78,257 87,906 60,461
002C , 112,818 117,843 93,949 100,880 121,317 94,169 104,922 104,964 98,839 103,263 107,718 119,742 101,337
002D − 116,064 112,360 108,809 60,732 145,459 75,318 66,835 128,330 107,941 102,940 109,551 132,939 93,008
002E . 1,477 1,208 14,253 3,296 552 1,151 1,064 117 523 1,118 312 593 688
002F / 23,405 13,847 15,927 14,626 22,206 10,764 16,645 40,239 48,096 33,420 27,527 21,309 15,307
003A : 1,956 1,022 0 2,341 637 4,131 6,432 1,412 2,202 2,379 2,630 309 3,214
003C < 12,058 4,832 11,628 28,345 14,392 19,653 10,625 10,151 10,697 9,722 8,311 11,833 8,541
003D = 128,715 175,371 166,748 121,806 140,626 133,081 147,535 130,735 148,002 140,810 131,163 142,159 146,704
003E > 13,528 8,828 13,244 11,784 10,364 9,951 17,582 12,926 13,552 16,705 14,739 11,738 14,055
005C \ 967 92 173 215 888 1,840 349 1,855 1,007 387 948 331 471
007C | 91 0 0 51 31 32 0 295 0 136 30 19 113
00A3 £ 6 0 0 0 1 0 0 5 0 0 0 0 14
00A7 § 102 0 86 119 53 16 0 48 4 96 108 143 136
00A9 c© 0 0 0 0 1 0 0 0 0 0 0 2 1
00AC 6= 49 0 86 2,389 43 370 397 1 19 4 6 7 53
00AF ¯ 12,451 743 4,241 8,417 9,529 9,653 11,800 14,708 11,581 16,660 18,610 7,623 14,912
00B1 ± 3,033 3,159 3,462 1,304 1,560 753 603 2,796 567 957 1,589 1,703 1,349
00B6 ¶ 221 0 0 1,449 153 96 0 805 0 10 762 0 193
00D7 × 11,294 4,182 10,445 9,320 6,461 7,337 6,273 10,144 10,347 5,946 14,560 12,220 8,057
00F7 ÷ 16 0 0 0 14 0 0 38 0 90 39 0 0
0127 ~ 617 185 259 71 39 12 47 35 44 811 564 99 546
0131 ı 37 0 0 2 69 4 0 14 128 7 7 7 3
0141  L 96 0 0 39 1 0 0 65 4 245 76 4 1
0142  l 134 0 0 1,412 109 390 0 250 1,387 55 375 2 67
0152 Œ 1 0 0 0 0 0 0 0 0 0 0 0 0
02B9 ′ 62 92 86 0 4 68 0 73 24 79 119 12 27
02C6 b 9,950 1,115 6,319 5,825 6,713 11,473 7,051 7,464 8,702 5,971 9,112 7,866 7,452
02C7 ˇ 697 7,527 0 406 254 165 190 443 513 409 944 868 437
02C9 ¯ 8,442 12,732 1,731 25,805 5,368 3,656 14,088 8,750 8,816 5,107 8,278 4,115 6,447
02CB ` 30 0 86 0 1 76 0 1 0 73 18 0 12
02D8 ˘ 117 0 0 392 255 128 0 24 158 37 50 1,034 35
02DA ˚ 10 0 0 0 0 0 0 0 0 2 2 0 0
02DC e 16,875 9,851 11,830 9,428 11,575 8,384 8,783 12,209 15,291 12,084 18,811 12,240 13,883
2011 −− 6 0 0 0 0 4 0 0 0 0 0 0 247
2016 ‖ 222 0 0 0 2 0 0 212 0 0 29 389 64
2020 † 593 0 0 136 384 592 0 858 5,467 1,432 1,158 7,657 367
2021 ‡ 45 0 0 0 16 0 0 30 49 13 9 4 21
2026 . . . 8,415 12,918 7,530 13,495 16,028 10,128 18,249 7,829 9,907 19,776 10,640 11,906 9,614
2032 ′ 3,694 278 10,300 2,972 3,003 998 222 4,681 1,486 2,410 4,298 2,757 3,256
2035 8 6 0 0 0 0 0 0 0 0 0 0 0 0
2061 103,090 125,464 134,864 115,262 95,824 117,487 112,545 112,484 102,089 94,905 91,878 115,736 99,220
20D7 ~ 1,518 1,022 1,096 3,483 2,234 8,618 3,541 2,122 4,020 1,041 482 1,063 261
2102 C 852 0 0 110 208 72 0 388 34 156 1,375 980 183
210D H 73 0 0 0 14 60 0 59 0 39 61 150 37
210F } 4 0 0 0 0 0 0 13 0 0 3 0 0
2111 = 140 0 0 443 70 0 0 244 29 175 108 240 15
2113 ` 6,877 1,579 952 5,467 10,788 5,344 2,239 10,997 7,388 7,356 6,867 6,228 3,819
2115 N 149 0 0 213 235 0 0 116 4 259 123 163 83
2118 ℘ 185 0 0 483 209 169 0 597 335 412 294 0 120
2119 P 303 0 0 349 37 8 0 92 118 316 905 613 67
211A Q 272 0 0 107 50 40 0 645 69 806 878 51 102
211C < 230 185 288 107 36 0 0 763 14 60 72 204 9
211D R 791 0 0 346 209 80 0 340 108 484 502 832 172
2124 Z 724 0 0 579 440 253 0 1,463 197 1,276 747 352 324
2127 0 7 0 0 0 0 0 0 2 0 0 0 0 5
2135 ℵ 184 0 0 3,893 93 1,067 1,540 37 143 42 18 4 127
2136 i 3 0 0 150 7 0 0 0 0 0 0 0 1
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Ucode Op all 00 01 03 05 06 08 11 12 13 14 15 16

2137 ג 2 0 0 147 15 0 0 0 0 0 0 0 0
2138 k 2 0 0 0 0 0 0 0 0 0 0 0 51
2190 ← 407 0 28 244 373 1,010 158 455 291 693 737 309 749
2191 ↑ 202 650 28 505 170 608 0 137 108 164 142 240 230
2192 → 23,818 23,977 27,930 24,370 10,777 17,063 30,431 18,481 21,642 32,901 36,235 16,339 33,963
2193 ↓ 463 185 173 966 403 1,014 397 292 306 727 741 367 668
2194 ↔ 46 0 57 28 96 108 0 30 29 32 59 12 112
2196 0 26 0 0 8 79 451 0 56 4 21 11 12 24
2197 1 72 0 173 207 113 696 31 70 4 59 36 21 91
2198 ↘ 77 0 317 25 53 84 47 41 14 82 77 9 132
2199 ↙ 33 0 0 8 41 76 15 21 14 27 43 0 29
219B 9 0 0 0 11 0 0 0 1 4 0 0 0 0
219E 8 2 0 0 0 2 0 0 0 0 3 0 0 7
21A0 � 93 0 28 93 52 144 174 128 24 78 187 17 248
21A2 � 1 0 0 0 0 0 0 0 0 0 0 0 0
21A3 � 19 185 28 8 0 0 0 10 9 6 13 7 10
21A6 7−→ 2,443 1,208 4,414 4,685 1,475 3,475 2,461 2,414 3,477 2,144 2,857 2,054 3,666
21A9 ←↩ 10 0 0 0 18 0 0 6 4 17 22 0 0
21AA ↪→ 581 0 692 491 231 543 873 945 572 788 1,191 311 639
21AB " 0 0 0 8 0 0 0 0 0 0 0 0 0
21AC # 6 0 0 0 4 0 0 0 0 0 0 0 10
21AD ! 1 0 0 0 4 0 0 1 0 0 1 0 0
21AE = 0 0 0 0 0 0 0 0 0 0 0 0 0
21B0 � 0 0 0 0 5 0 0 0 0 0 0 0 0
21B1 � 0 0 0 0 5 0 0 0 0 0 0 0 0
21B6 x 4 0 0 0 8 0 0 2 0 0 2 0 4
21B7 y 21 0 0 0 145 0 0 0 0 0 7 0 2
21BA 	 9 0 0 39 20 0 0 0 0 24 9 0 5
21BB � 9 0 0 11 2 0 0 0 0 0 7 0 0
21BC ↼ 38 0 0 0 0 0 0 0 19 5 3 0 397
21BD ↽ 2 0 0 0 0 8 0 0 9 4 0 0 51
21BE � 55 0 0 1,722 17 4 698 5 0 0 3 34 36
21BF � 0 0 0 2 0 0 0 0 0 0 0 0 0
21C0 ⇀ 77 0 0 0 18 0 95 0 0 16 16 2 537
21C1 ⇁ 4 0 0 0 0 8 0 0 9 6 1 0 70
21C4 � 8 0 0 0 4 28 0 7 0 2 8 0 63
21C5 l 9 0 0 11 8 0 0 0 0 0 0 0 0
21C6 � 127 185 230 466 199 140 111 69 177 73 82 80 177
21C7 ⇔ 0 0 0 0 0 0 0 0 0 0 0 0 0
21C9 ⇒ 54 0 0 2 0 0 0 62 0 8 52 43 79
21CA � 0 0 0 0 0 0 0 0 0 0 0 0 2
21CB � 0 0 0 5 0 8 0 0 0 0 0 0 1
21CC 
 3 0 86 31 11 0 0 0 0 1 1 0 1
21CE < 0 0 0 0 0 0 0 0 0 0 0 0 0
21CF ; 0 0 0 2 2 0 0 0 0 0 0 0 1
21D0 ⇐ 22 0 0 73 23 60 0 15 64 38 15 12 43
21D1 ⇑ 1 0 0 0 0 0 0 0 0 0 0 0 1
21D2 ⇒ 658 278 1,211 2,514 635 2,307 2,080 447 839 1,415 625 810 1,468
21D3 ⇓ 16 0 28 0 105 24 15 1 19 0 2 0 2
21D4 ⇔ 326 1,022 836 1,364 478 1,824 921 325 498 653 349 1,097 630
21D5 m 0 0 0 0 4 0 0 0 0 0 0 0 0
21DA ⇐ 0 0 0 0 0 0 0 0 0 0 0 0 1
21DD ; 40 0 28 53 46 56 0 9 148 34 43 24 43
21E0 L99 0 0 0 0 1 0 0 0 0 0 0 0 0
21E2 99K 32 0 0 14 21 0 0 13 0 9 131 2 12
2200 ∀ 1,146 3,438 1,990 6,390 677 1,792 2,398 848 1,363 523 740 993 974
2201 { 6 0 0 5 14 0 0 2 0 0 4 0 4
2202 ∂ 11,940 9,851 12,147 943 4,481 4,466 2,207 2,665 7,670 5,166 7,135 5,773 4,461
2203 ∃ 259 185 230 4,990 220 644 2,318 223 325 131 202 192 236
2204 @ 0 0 0 0 0 0 0 0 0 0 0 0 0
2205 ∅ 1,138 464 461 4,117 1,915 2,545 857 659 1,022 1,136 1,183 834 762
2207 ∇ 3,880 371 2,279 159 487 551 222 501 4,129 1,125 1,791 1,652 895
2208 3 43,942 45,910 44,810 77,021 36,612 64,673 86,434 39,319 52,644 41,860 38,614 36,338 50,037
2209 /∈ 923 278 952 2,651 1,429 2,013 3,525 975 1,397 1,803 948 939 862
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Ucode Op all 00 01 03 05 06 08 11 12 13 14 15 16

220B 3 172 0 144 167 46 120 79 62 83 114 161 82 194
220F

Q
2,399 6,133 1,125 2,139 4,379 1,377 2,604 5,287 2,143 2,111 2,615 5,702 1,667

2210
‘

283 464 86 429 272 197 1,397 177 158 313 303 4 572
2211

P
13,560 19,795 10,906 5,157 20,897 10,744 3,271 20,165 13,508 10,942 11,018 15,333 14,683

2214 u 9 0 0 0 26 157 0 21 202 0 0 0 24
2216 \ 2,581 1,486 952 5,282 3,039 5,533 7,433 1,338 1,965 3,063 2,604 2,584 1,461
2218 ◦ 6,194 1,394 2,452 8,894 4,144 10,152 22,712 3,550 3,081 4,353 5,892 3,891 12,643
2219 • 2,671 11,710 1,298 1,690 1,976 2,110 778 2,480 1,891 5,643 5,046 1,732 5,625
221A

√
4 371 0 76 2 0 0 0 0 0 6 0 0

221D ∝ 12 0 0 5 25 84 0 10 0 1 9 24 9
221E ∞ 13,138 9,107 20,977 7,163 7,431 7,067 3,319 14,627 12,984 6,376 6,521 9,426 5,924
2220 ∠ 62 0 0 45 7 4 0 13 0 20 6 0 0
2221 ] 7 0 0 0 0 0 0 0 0 0 0 2 0
2222 ^ 2 0 0 0 0 0 0 0 0 0 0 0 0
2223 | 8,444 7,063 4,443 9,883 6,096 10,362 7,846 9,474 6,504 7,125 9,474 5,464 7,841
2224 - 73 0 0 39 38 40 0 664 162 42 93 36 24
2225 ‖ 615 743 461 585 493 140 190 346 335 159 132 192 151
2226 ∦ 0 0 0 0 0 0 0 0 0 0 0 0 0
2227 ∧ 3,425 0 115 5,978 1,233 9,947 6,051 1,405 2,849 2,882 3,615 3,694 2,856
2228 ∨ 1,570 650 144 3,509 1,525 11,997 11,848 1,604 3,249 2,089 2,918 920 2,125
2229 ∩ 6,064 1,022 3,981 12,483 4,967 7,551 9,037 4,238 6,519 8,792 8,580 3,426 4,079
222A ∪ 4,023 4,368 3,058 12,654 5,287 8,586 9,402 2,636 4,529 3,727 3,837 2,492 2,279
222B

R
6,613 2,044 18,784 767 1,601 293 174 5,719 1,496 593 1,814 5,478 519

222C
RR

57 0 0 0 12 4 0 40 4 10 11 38 22
222D

RRR
4 0 0 0 0 0 0 1 0 0 0 0 1

222E
H

57 0 0 5 98 0 0 35 0 0 17 233 1
2234 ∴ 0 0 0 2 0 0 0 0 0 0 0 0 0
2235 ∵ 0 0 0 0 0 0 0 0 0 0 0 0 0
223C ∼ 1,426 2,509 807 1,838 1,759 3,092 2,191 1,569 1,733 869 1,822 1,350 1,388
223D v 5 0 0 0 2 12 0 4 0 0 0 0 0
2240 o 79 185 0 42 225 865 0 103 123 143 34 2 328
2241 � 20 0 0 42 70 28 15 3 0 1 36 53 46
2243 ' 1,183 0 692 673 555 298 158 1,346 1,219 1,786 2,288 993 2,366
2244 6' 9 0 0 5 5 0 0 14 4 33 21 2 20
2245 ∼= 2,611 557 807 1,403 966 3,032 1,175 2,250 3,027 4,980 4,683 1,029 6,592
2247 � 23 0 0 107 31 16 63 9 34 42 38 0 60
2248 ≈ 295 1,765 115 494 381 153 667 468 49 73 189 209 152
2249 6≈ 1 0 0 2 1 8 15 0 0 0 0 0 0
224A u 3 0 0 0 0 64 0 0 0 0 2 0 9
224D � 1,693 4,925 3,173 2,122 2,180 1,256 5,066 4,534 1,590 827 1,304 1,190 1,052
224F l 0 0 0 0 0 0 0 0 0 0 0 0 0
2250

.
= 45 0 0 164 37 0 0 4 0 65 18 21 3

2251 + 5 0 0 0 0 0 0 0 0 0 0 0 0
2252 ; 0 0 0 0 0 0 0 0 0 0 1 0 0
2257 : 1 0 0 62 0 0 0 0 0 0 0 0 0

225C , 23 0 0 0 11 0 0 0 0 0 4 0 0
2260 6= 4,659 7,063 6,867 6,885 4,998 5,710 5,908 4,626 7,324 6,690 5,237 5,121 5,456
2262 6≡ 95 0 28 93 171 124 270 351 143 48 90 131 33
2264 ≤ 20,088 11,338 10,502 24,242 25,792 31,682 26,111 19,574 17,113 18,021 14,729 22,572 13,437
2265 ≥ 10,820 5,855 5,770 8,252 15,179 10,072 8,116 11,963 10,806 14,666 12,093 9,967 8,105
2266 5 19 0 0 0 0 0 0 37 0 10 19 12 6
2267 = 15 0 0 0 8 0 0 27 0 22 16 19 14
2268 � 0 0 0 8 0 0 0 1 0 0 0 0 0
2269 	 0 0 0 0 0 0 0 0 0 0 0 0 0
226A � 387 92 115 329 194 523 15 2,644 182 67 124 111 132
226B � 218 0 28 142 114 44 63 424 429 1,042 365 51 233
226D 6� 0 0 0 0 0 0 0 0 0 0 0 0 0
226E ≮ 3 0 0 39 13 32 0 0 0 6 2 0 11
226F ≯ 1 0 0 5 9 20 0 0 0 7 2 0 10
2270 � 17 0 0 147 19 600 142 8 4 30 26 9 14
2271 � 10 0 0 17 6 157 0 0 0 39 20 2 14
2272 . 370 0 0 68 61 680 0 66 0 15 6 7 122
2273 & 35 0 0 0 79 0 0 62 0 6 5 0 0
2276 ≶ 0 0 0 0 0 0 0 0 0 0 0 0 0
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2277 ≷ 2 0 28 0 0 0 0 1 0 0 0 0 0
227A ≺ 337 0 0 2,088 808 3,511 524 148 128 1,182 163 287 740
227B � 117 0 0 88 368 648 95 79 69 350 67 29 560
227C 4 220 0 0 872 496 1,671 1,492 106 518 155 87 75 250
227D < 27 0 0 68 54 104 190 44 187 90 9 9 15
227E - 10 0 0 0 0 0 0 0 0 0 0 0 12
227F % 1 0 0 0 2 0 0 0 0 0 0 0 0
2280 ⊀ 1 0 0 0 9 12 0 3 0 0 1 0 2
2281 � 1 0 0 0 25 0 0 0 0 0 0 0 0
2282 ⊂ 7,021 1,115 9,464 5,552 2,907 4,297 3,430 4,938 8,796 7,578 11,217 3,339 4,317
2286 ⊆ 2,248 2,323 663 12,330 4,090 8,839 14,802 1,485 1,792 7,213 2,323 2,499 4,154
2289 + 4 0 0 2 5 12 79 1 0 39 3 0 1
228A ( 56 0 0 53 85 144 31 94 9 338 103 4 91
228B ) 7 0 0 14 6 36 47 8 0 25 10 0 2
228E ] 22 0 0 142 168 205 0 11 0 3 14 2 1
228F < 5 0 0 267 0 0 0 0 0 11 1 0 1
2290 = 1 0 0 0 0 0 0 0 0 21 6 0 0
2291 v 17 0 0 809 103 140 555 1 0 0 0 0 0
2292 w 1 0 0 113 3 0 0 0 0 0 0 0 0
2293 u 50 0 0 215 57 28 0 1 0 105 10 0 130
2294 t 303 0 288 295 356 1,304 0 105 237 311 220 216 366
2295 ⊕ 4,329 2,137 1,962 1,994 2,048 9,029 6,226 3,062 5,477 6,905 6,870 3,441 8,303
2296 	 53 0 0 93 187 1,022 0 12 0 1 17 17 1
2297

N
14,242 1,208 1,240 2,131 6,558 8,529 3,017 8,863 23,242 17,837 16,621 9,163 58,064

2299
J

197 371 721 255 137 1,635 3,716 12 1,876 414 149 496 679
229B ~ 35 0 0 34 19 0 0 0 0 20 7 31 353
229D � 3 0 0 0 14 0 0 8 0 0 3 0 0
229E � 31 0 0 147 68 100 0 100 0 0 14 260 9
229F � 8 0 0 517 9 0 0 0 0 0 0 0 3
22A0 � 242 0 0 389 1 24 270 163 54 149 218 9 204
22A1 � 4 0 0 0 0 0 0 0 0 0 0 0 12
22A2 ` 96 650 0 716 480 511 0 47 29 38 49 257 371
22A3 a 43 0 0 267 126 314 47 20 24 0 22 0 222
22A5 ⊥ 944 92 1,125 846 557 3,688 905 709 1,131 345 740 496 1,092
22A7 |= 67 0 0 3,770 137 221 555 7 74 36 12 29 157
22A9  30 0 0 1,238 19 32 0 5 0 0 0 0 0
22AC 0 0 0 0 11 0 0 0 0 19 0 0 0 0
22AD 2 0 0 0 5 0 0 0 0 4 0 0 0 0
22B2 � 60 0 0 198 107 934 95 52 88 84 26 34 158
22B3 � 30 0 0 0 37 108 0 1 0 0 12 0 62
22B4 � 60 0 0 125 61 257 746 8 0 13 13 24 32
22B5 � 8 0 0 28 29 0 0 0 0 27 7 0 6
22B8 ( 3 0 0 110 11 0 0 9 0 0 4 0 0
22BA ᵀ 5 0 0 0 18 0 0 0 0 32 8 0 0
22BB Y 1 0 0 0 0 52 206 0 0 0 0 0 0
22BC Z 0 0 0 0 0 0 0 0 0 0 0 0 0
22C0

V
261 0 86 687 90 877 651 233 227 405 402 1,066 590

22C1
W

97 0 0 1,102 136 3,262 1,064 32 69 24 5 51 163
22C4 � 120 0 0 107 250 765 555 18 138 343 102 2 138
22C5 � 9,278 13,847 12,638 4,745 7,093 10,921 5,463 7,728 7,615 6,599 10,693 6,547 11,409
22C6 ? 1,217 1,208 15,552 1,696 794 2,154 1,111 494 661 7,904 1,001 260 1,160
22C7 > 1 0 0 0 0 0 0 0 0 0 0 0 0
22C8 1 41 0 0 0 16 100 285 2 29 6 0 0 424
22C9 n 174 0 0 0 95 289 1,350 50 261 527 36 80 220
22CA o 316 92 57 14 74 374 0 228 395 115 138 29 273
22CB h 4 0 0 0 0 0 0 0 0 0 3 0 0
22CC i 2 0 0 0 0 0 0 0 0 0 0 0 4
22CD w 8 0 0 0 0 0 0 7 0 0 3 0 4
22CF f 5 0 0 0 16 0 0 0 0 0 0 0 0
22D0 b 27 0 28 0 14 0 0 11 0 23 3 0 0
22D1 c 0 0 0 0 0 0 0 0 0 0 0 0 0
22D2 e 4 0 0 0 0 0 0 0 0 0 0 0 0
22D3 d 1 0 0 2 0 0 0 0 0 0 1 0 0
22D6 l 13 0 0 2 81 942 0 1 108 3 20 0 15
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22D7 m 3 0 0 0 6 116 0 0 0 0 8 0 0
22D8 ≪ 1 0 0 0 0 0 0 0 0 0 0 7 0
22D9 ≫ 0 0 0 0 0 0 0 0 0 0 0 7 0

22DB R 0 0 0 0 0 0 0 0 0 0 0 0 0

22DF 3 0 0 0 0 0 0 0 0 0 0 0 0 0
22E0 6� 1 0 0 0 12 12 0 0 0 1 0 0 1
22E1 6� 0 0 0 0 1 0 0 0 0 5 1 0 0
22E2 6v 0 0 0 2 0 0 0 0 0 0 0 0 0
22E6 � 0 0 0 0 0 8 0 0 0 0 0 0 0
22E8 � 0 0 0 0 0 0 0 0 0 0 0 0 3
22E9 � 0 0 0 0 0 0 0 0 0 0 0 0 0
22EB 7 0 0 0 0 0 0 0 0 0 0 0 0 0
22EC 5 0 0 0 0 0 28 111 0 0 0 0 0 0

22ED 4 0 0 0 0 0 0 0 0 0 0 0 0 0

22EE
... 370 1,394 57 181 430 330 63 375 528 917 472 1,455 419

22EF · · · 12,005 15,706 15,148 9,781 21,483 15,911 8,910 12,358 12,885 19,447 13,312 26,306 15,213

22F1
.. . 116 278 0 39 188 116 0 154 182 165 92 567 135

2308 d 122 0 0 82 394 120 333 147 34 452 238 90 26
2309 e 122 0 0 99 393 112 333 147 34 452 237 82 26
230A b 222 0 0 147 1,105 604 730 453 296 482 216 153 147
230B c 229 0 0 139 1,036 898 1,270 454 296 367 219 270 173
2310 ¬ 8 0 0 625 0 60 15 0 69 0 0 31 0
231C p 29 0 0 576 0 0 0 0 0 10 22 0 17
231D q 26 0 0 568 7 0 0 0 0 10 22 0 22
231E x 12 0 0 11 17 0 0 0 0 6 24 0 15
231F y 74 0 0 11 0 0 0 0 0 6 31 0 14
2322 _ 46 0 0 1,815 32 16 0 0 0 0 5 0 4
2323 ` 49 0 0 179 63 0 0 1 0 1 9 0 140
2329 〈 4,450 2,509 2,510 7,348 3,253 7,051 19,281 2,530 3,402 3,096 3,131 2,867 6,021
232A 〉 4,584 2,509 2,510 7,072 3,221 6,705 19,281 2,536 3,417 3,103 3,172 2,988 6,125
23D4 t 14 0 0 0 0 0 0 0 0 9 2 0 0
25A0 � 134 0 86 133 80 104 0 99 49 25 81 172 306
25A1 � 564 743 432 923 477 229 0 667 370 535 543 849 962
25AA 8 0 0 0 104 0 0 0 0 0 61 0 0
25AB 2 787 0 663 1,324 1,534 2,061 397 652 839 769 609 1,460 1,554
25B2 N 7 0 0 0 6 0 0 2 0 53 0 133 0
25B3 4 295 0 432 389 208 885 15 180 103 110 122 133 190
25B6 I 20 0 0 0 12 563 0 0 0 2 2 0 244
25BB . 184 0 0 51 100 128 0 58 172 16 15 133 1,806
25BC H 2 0 0 0 0 0 0 0 0 50 0 133 0
25BD O 43 0 0 45 58 338 31 31 0 39 21 299 52
25C0 J 10 0 0 0 0 0 0 1 0 0 0 0 59
25C5 / 173 0 115 179 83 112 174 113 167 143 60 55 997
25CA ♦ 44 0 0 468 90 116 0 4 0 176 22 0 8
25EF © 97 0 86 17 351 0 0 271 0 0 23 0 252
2605 F 19 0 0 443 72 0 0 4 0 58 11 0 6
2660 ♠ 19 0 0 0 16 0 0 11 0 0 4 0 0
2663 ♣ 15 0 0 25 25 0 0 6 0 6 24 4 1
2665 ♥ 14 0 0 0 23 0 0 5 0 2 29 0 0
2666 ♦ 62 0 0 45 247 157 0 29 0 30 26 7 68
266D [ 176 0 0 187 164 52 47 98 0 313 170 209 185
266E \ 133 0 0 127 103 136 397 41 138 401 259 82 236
266F ] 533 0 0 252 332 660 921 356 350 1,154 659 954 396
2A0C

RRRR
1 0 0 0 0 0 0 0 0 0 0 0 3

2A7D 6 752 5,111 173 576 1,338 720 333 1,258 582 828 458 1,097 364
2A7E > 365 4,275 865 110 702 261 301 649 1,200 547 323 172 186
2A85 / 12 0 0 0 87 0 0 13 0 0 0 0 0
2A86 ' 8 0 0 0 73 0 0 3 0 0 0 2 0
2A87 � 3 0 0 0 8 0 0 0 0 37 6 0 6
2A88  0 0 0 5 0 0 0 0 0 2 1 0 1

2A8B S 0 0 0 0 0 0 0 0 0 0 0 0 0
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Ucode Op all 00 01 03 05 06 08 11 12 13 14 15 16

2A8C T 0 0 0 0 0 0 0 0 0 0 0 0 0

2A95 0 0 0 0 0 0 16 0 0 0 0 0 0 0
2A96 1 0 0 0 0 0 0 0 0 0 0 0 0 0
2AC5 j 0 0 0 0 1 0 0 0 0 7 0 0 5
2AC6 k 0 0 0 0 0 0 0 1 0 0 0 0 0
2ACB $ 9 0 0 25 4 0 206 4 0 23 10 7 7
2ACC % 3 0 0 42 1 0 476 3 4 0 5 2 4

FE37 z}|{ 34 185 57 17 52 16 0 13 0 23 34 9 13
FE38 |{z} 158 371 577 110 238 100 95 184 88 125 149 287 207
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Ucode Op 17 18 19 20 22 26 28 30 31 32 33 34 35

0021 ! 2,129 4,873 3,135 2,262 1,709 1,761 788 2,441 1,437 2,233 5,937 1,602 1,338
0022 “ 2,323 7,935 2,354 6,113 4,837 2,816 2,037 3,289 4,626 5,052 1,472 3,648 2,767
0023 # 1,300 1,555 592 1,835 1,080 441 3,830 497 418 773 360 1,136 423
0024 $ 0 9 0 27 0 0 0 16 0 0 0 0 0
0025 % 1 128 39 7 0 19 43 0 0 0 2 0 9
0026 & 32 98 2 105 12 3 269 20 0 21 43 11 12
002A ∗ 28,920 50,890 53,707 26,608 36,457 10,063 17,230 15,448 15,090 26,658 12,054 11,672 14,470
002B + 93,691 50,153 65,169 74,629 63,525 71,936 57,117 83,719 69,468 75,387 129,370 107,580 97,579
002C , 133,348 91,224 94,512 115,943 109,140 128,400 103,564 100,650 104,433 109,935 143,504 123,656 111,176
002D − 127,670 86,843 103,692 118,385 96,020 123,314 97,296 127,173 119,515 107,996 191,206 145,443 138,603
002E . 1,216 906 514 1,457 1,734 361 778 1,108 78 908 1,155 5,565 3,375
002F / 12,148 17,681 24,873 22,564 21,370 19,333 23,271 24,461 18,514 17,394 44,654 21,782 25,985
003A : 762 6,289 7,135 2,274 2,459 2,219 1,619 1,442 1,115 1,705 130 506 393
003C < 7,574 9,995 8,287 11,088 7,603 15,279 18,527 15,557 20,092 10,557 10,828 14,165 16,453
003D = 137,415 108,669 109,807 138,216 128,827 122,120 124,355 132,694 115,359 132,302 127,750 140,364 103,376
003E > 8,358 23,650 19,678 11,699 8,689 13,487 17,965 13,303 16,232 12,361 7,430 12,783 15,256
005C \ 442 389 855 1,258 2,598 451 1,864 1,338 209 1,808 463 657 792
007C | 24 37 195 96 127 6 134 0 0 249 5 17 173
00A3 £ 65 0 23 0 10 0 0 0 0 0 18 0 0
00A7 § 128 41 4 97 56 36 38 82 8 90 11 133 72
00A9 c© 0 0 0 0 0 0 0 0 0 0 0 1 0
00AC 6= 1 58 0 10 8 26 19 27 0 5 0 15 0
00AF ¯ 13,016 11,662 13,690 12,730 14,149 8,593 12,592 13,458 13,339 17,882 3,958 7,033 9,718
00B1 ± 5,289 1,426 1,981 3,944 2,881 1,284 1,345 3,174 583 2,082 3,708 5,101 4,556
00B6 ¶ 199 249 13 18 20 0 0 140 0 109 0 0 0
00D7 × 6,087 21,580 17,215 10,027 13,670 4,303 11,078 6,701 6,229 13,164 5,447 6,750 8,104
00F7 ÷ 5 0 47 0 0 3 9 0 0 2 6 1 7
0127 ~ 1,158 173 410 548 347 0 0 122 374 499 82 381 292
0131 ı 7 0 10 2 0 6 0 18 8 58 4 131 227
0141  L 0 279 0 0 4 0 0 32 0 14 0 73 43
0142  l 18 49 65 31 25 33 0 20 8 347 415 90 44
0152 Œ 0 0 0 0 45 0 0 0 0 31 0 0 0
02B9 ′ 26 91 17 119 4 0 0 16 26 22 1 13 42
02C6 b 11,128 7,788 11,414 9,748 13,554 3,911 7,709 10,183 10,455 11,882 3,697 9,849 8,170
02C7 ˇ 1,598 983 392 600 952 374 134 568 1,995 411 273 698 177
02C9 ¯ 8,520 7,209 7,467 7,446 6,523 7,326 5,503 9,622 6,369 12,114 2,754 3,324 9,349
02CB ` 2 2 45 17 0 0 0 12 34 4 1 1 4
02D8 ˘ 74 0 88 148 53 0 48 168 0 13 179 150 100
02DA ˚ 0 11 0 21 0 0 0 0 0 0 0 0 39
02DC e 19,428 15,707 16,640 17,964 20,191 9,293 12,649 17,302 11,675 22,869 15,149 22,876 19,545
2011 −− 123 249 2 0 0 0 0 0 0 0 1 0 0
2016 ‖ 22 71 1,058 125 411 4,087 124 0 0 273 0 0 329
2020 † 779 552 340 224 210 9 9 1,327 26 961 568 184 242
2021 ‡ 53 26 17 10 14 6 9 3 0 19 1,077 11 4
2026 . . . 9,548 5,752 5,108 11,882 7,923 3,865 12,880 6,336 3,023 6,480 6,465 5,903 2,397
2032 ′ 2,551 3,101 3,689 3,515 5,935 8,185 2,763 6,010 165 4,868 4,787 4,747 2,328
2035 8 0 0 0 0 190 0 0 0 0 0 0 0 0
2061 90,757 100,210 93,762 100,938 117,839 118,583 119,434 131,096 124,952 94,881 81,762 116,528 103,527
20D7 ~ 931 330 10 558 195 434 2,215 3,765 2,082 1,442 2,647 1,027 1,965
2102 C 1,573 182 375 227 2,510 215 716 896 731 3,873 326 475 128
210D H 58 0 106 50 362 0 0 138 0 105 4 0 10
210F } 0 0 0 0 19 0 0 0 0 0 0 0 0
2111 = 25 5 10 61 68 19 523 660 871 146 155 118 268
2113 ` 6,328 2,563 4,394 7,913 7,080 5,759 10,977 7,054 4,887 5,811 7,326 4,999 6,074
2115 N 112 55 312 129 404 189 471 21 0 387 27 219 190
2118 ℘ 164 205 49 206 166 0 163 678 540 390 786 671 42
2119 P 101 9 173 23 87 0 62 248 104 846 148 167 14
211A Q 108 176 444 208 679 33 24 49 0 558 61 25 0
211C < 15 38 17 59 525 318 43 652 365 176 443 217 322
211D R 731 270 555 294 1,755 1,529 1,091 230 784 1,616 118 1,513 1,173
2124 Z 1,012 611 1,395 1,230 1,621 29 557 190 8 748 432 325 126
2127 0 13 0 17 6 0 0 0 0 0 0 0 0 0
2135 ℵ 33 47 128 110 176 872 139 484 0 213 0 34 55
2136 i 0 0 0 7 12 0 0 0 0 0 0 0 0
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2137 ג 0 0 0 15 0 0 0 0 0 2 0 0 2
2138 k 0 102 0 47 0 0 0 0 0 0 0 0 0
2190 ← 335 1,213 1,169 531 307 19 221 69 0 202 129 166 129
2191 ↑ 406 566 438 157 77 222 230 73 243 98 87 73 83
2192 → 12,778 58,245 55,514 21,864 23,547 13,935 21,627 16,819 16,911 24,520 8,513 14,865 14,381
2193 ↓ 454 1,153 1,315 355 247 308 273 160 87 307 183 282 207
2194 ↔ 96 43 10 81 29 0 24 25 0 11 26 8 4
2196 0 291 645 4 8 5 0 14 10 0 8 0 0 0
2197 1 290 622 13 58 10 89 81 181 174 58 34 46 36
2198 ↘ 312 761 13 33 35 86 76 177 191 51 30 32 46
2199 ↙ 251 499 13 20 28 0 9 14 0 28 2 10 4
219B 9 0 0 0 0 0 6 0 0 0 2 0 1 3
219E 8 2 4 0 0 0 0 0 0 0 0 0 0 0
21A0 � 154 429 651 180 60 0 0 0 0 28 6 0 4
21A2 � 26 0 0 24 0 0 0 0 0 0 0 0 0
21A3 � 91 270 316 92 6 0 0 0 0 0 0 0 0
21A6 7−→ 2,366 4,916 4,533 2,962 4,073 1,615 2,907 2,265 1,585 2,688 2,064 1,872 1,319
21A9 ←↩ 31 14 32 18 41 0 105 0 0 12 0 11 2
21AA ↪→ 436 962 694 546 714 102 187 224 87 622 22 143 452
21AB " 0 0 0 0 0 0 0 0 0 0 0 0 0
21AC # 0 0 0 0 0 0 0 0 0 2 0 0 0
21AD ! 4 1 0 3 0 0 0 0 0 0 0 0 0
21AE = 0 0 0 0 0 0 0 0 0 0 0 0 0
21B0 � 0 0 0 0 9 0 48 0 0 0 0 0 0
21B1 � 0 0 0 0 11 0 48 0 0 0 0 0 0
21B6 x 19 89 6 34 0 0 0 31 0 13 0 0 0
21B7 y 13 83 136 285 14 0 0 109 0 14 8 3 0
21BA 	 17 13 0 8 0 0 14 91 0 73 0 0 0
21BB � 14 10 0 2 0 0 0 0 0 10 0 0 0
21BC ↼ 15 126 0 253 3 0 0 0 0 0 0 0 0
21BD ↽ 0 1 0 0 0 0 0 0 0 0 0 0 0
21BE � 29 56 0 23 14 209 33 29 0 42 0 0 18
21BF � 0 0 0 0 0 0 0 0 0 2 0 0 0
21C0 ⇀ 51 204 0 325 0 3 0 67 191 16 0 80 266
21C1 ⇁ 3 15 0 11 0 0 0 0 0 0 0 0 6
21C4 � 0 128 8 3 0 0 0 0 0 2 0 0 0
21C5 l 2 3 0 11 0 0 0 0 0 1 0 0 0
21C6 � 153 182 39 225 117 23 52 120 26 60 101 87 16
21C7 ⇔ 0 0 0 0 0 0 0 0 0 0 0 0 0
21C9 ⇒ 103 129 41 18 289 33 0 36 0 0 1 0 0
21CA � 0 2 0 0 13 0 0 0 0 0 0 0 0
21CB � 0 0 0 0 0 0 0 0 0 0 0 0 0
21CC 
 1 8 0 5 1 3 4 7 0 4 2 0 0
21CE < 0 0 0 0 0 0 0 0 0 0 0 0 0
21CF ; 1 0 0 0 0 0 0 0 0 0 0 0 0
21D0 ⇐ 18 130 8 34 38 56 67 9 26 14 0 10 2
21D1 ⇑ 0 10 4 2 0 0 0 0 0 0 0 0 0
21D2 ⇒ 403 1,720 785 666 807 716 1,240 405 653 521 257 378 300
21D3 ⇓ 96 39 0 8 8 0 0 0 0 5 129 10 4
21D4 ⇔ 249 488 269 410 338 361 672 166 304 253 129 265 134
21D5 m 0 0 0 0 0 0 0 0 0 2 0 0 0
21DA ⇐ 0 0 0 0 1 0 0 0 0 0 0 0 0
21DD ; 37 56 8 28 29 3 0 0 52 22 45 54 22
21E0 L99 0 0 0 0 0 0 0 0 0 0 0 0 0
21E2 99K 18 107 67 6 14 0 38 0 0 87 0 42 0
2200 ∀ 864 786 648 727 1,566 1,818 3,503 839 1,411 968 524 1,438 1,719
2201 { 0 0 0 3 0 0 43 0 0 10 0 0 40
2202 ∂ 8,217 7,787 9,112 5,610 9,508 7,262 3,695 19,271 30,512 23,143 5,721 15,110 28,815
2203 ∃ 79 292 86 205 169 437 1,033 179 78 136 38 239 352
2204 @ 0 0 0 0 0 6 0 0 0 0 0 0 0
2205 ∅ 619 1,134 572 1,136 1,192 998 2,268 1,212 940 1,179 223 424 657
2207 ∇ 1,933 2,117 2,964 810 1,641 3,682 163 2,327 14,472 3,687 717 3,477 15,387
2208 3 44,390 39,454 43,130 52,067 65,669 56,783 72,626 41,582 50,944 42,819 23,483 36,954 38,370
2209 /∈ 775 417 677 1,359 812 822 1,249 859 487 907 757 642 554
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Ucode Op 17 18 19 20 22 26 28 30 31 32 33 34 35

220B 3 123 149 78 90 297 172 350 299 958 377 79 178 150
220F

Q
2,005 1,872 2,838 3,025 2,422 1,343 2,105 2,128 1,254 1,877 9,229 1,278 1,018

2210
‘

357 1,833 1,019 338 241 29 4 84 0 265 27 34 7
2211

P
14,357 6,861 8,040 9,881 9,730 32,525 14,245 12,851 10,987 11,734 20,201 10,950 12,394

2214 u 18 0 23 11 10 0 0 0 0 14 0 18 0
2216 \ 1,017 1,068 1,729 2,330 2,174 2,873 2,528 5,549 9,941 4,696 1,034 1,806 3,239
2218 ◦ 7,246 22,726 7,395 5,905 9,076 3,925 9,828 5,048 2,274 8,726 1,781 2,294 1,802
2219 • 2,537 10,589 4,824 2,872 1,907 1,831 187 281 235 5,143 599 943 851
221A

√
0 0 36 0 0 13 0 7 0 0 0 0 7

221D ∝ 4 0 32 7 6 0 0 7 52 6 16 29 17
221E ∞ 5,133 7,903 15,303 7,127 12,075 21,520 22,771 25,216 26,652 12,747 19,647 18,865 23,460
2220 ∠ 0 9 82 174 17 0 38 117 0 3 5 3 66
2221 ] 0 0 0 8 14 0 0 60 0 1 0 1 0
2222 ^ 0 0 0 0 0 0 0 0 0 0 0 0 0
2223 | 9,248 7,839 6,171 8,799 10,095 6,552 7,718 7,268 7,231 8,991 5,055 6,074 6,379
2224 - 1 7 36 104 6 13 43 7 0 11 15 25 0
2225 ‖ 261 216 416 414 425 597 240 694 1,550 293 496 457 1,695
2226 ∦ 0 0 0 0 0 0 0 12 0 0 0 0 4
2227 ∧ 4,576 4,767 4,268 1,577 3,949 1,781 1,355 2,048 3,398 8,344 1,234 2,639 2,283
2228 ∨ 2,696 4,434 1,443 1,958 2,681 1,390 1,783 215 348 993 1,123 957 443
2229 ∩ 2,777 3,408 3,973 7,368 8,793 4,515 11,919 5,474 7,153 9,689 1,030 3,083 3,728
222A ∪ 1,919 3,024 3,298 6,082 3,507 3,045 7,166 4,556 4,251 4,654 1,315 1,886 1,817
222B

R
590 622 3,137 948 5,460 19,234 7,084 10,940 23,629 4,744 5,354 10,594 23,196

222C
RR

11 5 0 1 56 99 173 1,210 121 407 43 35 104
222D

RRR
0 0 0 0 0 0 0 124 26 8 4 0 2

222E
H

53 0 15 6 9 39 4 416 87 136 166 227 93
2234 ∴ 0 1 0 0 0 0 0 0 0 0 0 0 0
2235 ∵ 0 0 0 0 0 0 0 0 0 0 0 0 0
223C ∼ 609 2,550 2,089 1,575 1,076 809 1,643 850 1,062 810 482 1,099 2,113
223D v 8 1 0 1 0 0 0 0 0 2 0 0 10
2240 o 44 101 661 571 46 0 48 0 182 4 13 6 0
2241 � 15 4 8 77 8 0 4 1 0 4 0 1 23
2243 ' 1,142 3,136 2,534 1,263 1,605 129 379 612 514 1,552 198 350 343
2244 6' 6 22 2 6 16 0 24 0 0 2 0 0 0
2245 ∼= 2,544 8,910 7,998 3,312 3,564 132 793 592 121 2,190 332 451 212
2247 � 17 40 80 29 20 0 14 1 0 5 0 0 0
2248 ≈ 76 287 262 338 309 633 2,316 362 435 200 212 124 253
2249 6≈ 0 0 0 9 8 0 4 0 0 0 0 0 0
224A u 0 0 0 0 0 0 0 0 0 2 0 0 0
224D � 1,286 997 1,289 2,270 842 1,171 1,470 1,700 1,742 1,770 1,312 1,749 1,769
224F l 0 0 0 3 0 0 0 0 0 0 0 0 0
2250

.
= 13 14 0 98 4 0 0 1 0 6 1 253 60

2251 + 0 0 0 0 0 0 0 0 0 0 0 0 10
2252 ; 0 0 0 0 0 0 0 0 0 4 0 0 0
2257 : 0 0 0 4 0 0 0 0 0 0 0 0 0

225C , 80 0 0 2 0 0 0 0 0 0 30 0 0
2260 6= 5,990 2,917 2,968 6,125 4,633 4,167 4,142 4,672 2,770 5,302 3,192 6,132 2,843
2262 6≡ 62 22 56 112 35 89 14 171 200 250 83 130 154
2264 ≤ 15,734 9,285 12,510 18,271 12,309 45,717 30,663 21,782 32,394 17,357 16,331 18,019 34,575
2265 ≥ 7,740 7,812 8,658 10,236 5,926 14,791 17,283 11,679 14,794 9,686 7,556 7,168 11,531
2266 5 2 2 117 0 3 0 0 0 0 36 2 0 0
2267 = 8 0 91 0 10 0 0 0 0 40 20 0 0
2268 � 4 3 0 0 5 0 0 0 0 0 0 0 0
2269 	 0 0 0 1 1 0 0 0 0 0 0 0 1
226A � 53 116 62 173 130 258 495 160 69 135 18 152 488
226B � 171 408 184 109 130 126 144 60 130 197 80 107 308
226D 6� 0 0 0 0 0 0 0 0 0 0 0 0 0
226E ≮ 6 0 8 9 2 0 4 0 0 0 0 0 0
226F ≯ 2 1 0 1 0 0 0 0 0 0 0 0 0
2270 � 7 20 28 64 5 76 0 0 0 10 0 1 12
2271 � 12 0 8 30 1 0 0 0 0 15 0 0 2
2272 . 19 22 106 28 94 9 245 449 418 125 4 3 3,635
2273 & 0 0 2 8 12 16 91 65 69 22 0 3 312
2276 ≶ 0 0 0 0 0 0 0 0 0 0 0 0 0
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2277 ≷ 2 0 0 0 0 0 14 3 0 0 0 0 7
227A ≺ 1,051 1,779 151 672 336 487 485 248 95 142 152 39 29
227B � 866 1,545 15 156 50 0 43 12 0 28 44 17 132
227C 4 232 21 41 433 198 550 586 482 139 31 197 47 33
227D < 15 9 62 56 28 63 120 9 8 2 22 8 0
227E - 2 0 84 26 0 0 48 0 0 0 0 0 18
227F % 0 0 4 4 0 0 4 0 0 0 0 0 0
2280 ⊀ 0 3 4 1 2 0 0 0 0 0 0 0 0
2281 � 0 0 0 0 0 0 0 0 0 0 0 0 0
2282 ⊂ 3,679 5,285 7,261 6,300 9,840 4,631 9,828 6,579 9,052 11,184 1,316 4,307 4,130
2286 ⊆ 1,768 2,598 3,263 3,808 3,789 4,578 4,724 874 1,089 1,327 531 357 822
2289 + 4 1 2 5 0 0 0 0 0 0 0 0 0
228A ( 14 31 28 55 53 29 14 51 17 41 1 18 19
228B ) 7 2 0 3 6 3 0 9 0 12 0 3 1
228E ] 2 38 0 36 29 0 19 0 0 23 0 0 0
228F < 0 22 0 15 0 23 33 0 0 2 0 0 0
2290 = 0 4 0 1 0 0 0 0 0 0 0 0 0
2291 v 8 32 0 18 0 0 0 0 0 0 0 0 0
2292 w 0 2 0 1 0 0 0 0 0 0 0 0 0
2293 u 26 196 0 9 9 0 0 0 0 27 0 126 144
2294 t 267 683 247 337 237 89 67 347 0 325 9 133 152
2295 ⊕ 6,961 7,530 11,069 3,712 5,850 1,453 1,903 1,395 975 4,171 934 1,842 1,067
2296 	 5 45 26 25 51 16 1,326 424 26 22 59 22 13
2297

N
29,024 46,695 29,562 10,665 17,385 1,828 3,695 2,673 6,691 8,077 4,413 3,374 1,708

2299
J

135 222 503 172 610 285 403 312 296 123 166 17 39
229B ~ 111 45 47 51 9 0 57 0 0 0 0 0 4
229D � 0 0 0 3 0 282 0 0 0 0 0 0 0
229E � 20 0 30 4 33 0 9 0 0 20 0 0 8
229F � 0 32 0 7 0 0 0 0 0 0 0 0 0
22A0 � 210 1,181 136 125 252 3 105 3 0 28 5 0 26
22A1 � 0 47 0 3 17 0 0 0 0 0 0 0 0
22A2 ` 411 593 0 326 0 16 0 5 0 39 88 0 0
22A3 a 324 508 2 106 3 0 0 0 0 0 0 0 0
22A5 ⊥ 1,009 817 436 525 805 205 970 592 1,219 714 301 640 673
22A7 |= 62 13 0 94 0 155 283 12 0 0 0 0 0
22A9  0 10 0 0 0 106 139 0 0 0 0 0 0
22AC 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22AD 2 0 0 0 0 0 0 0 0 0 0 0 0 0
22B2 � 24 75 97 165 88 0 81 0 0 18 11 3 0
22B3 � 4 33 36 74 55 0 0 14 0 2 20 0 3
22B4 � 20 61 0 78 11 0 62 0 0 0 12 1 0
22B5 � 18 0 0 33 0 0 0 0 0 0 0 0 0
22B8 ( 0 0 0 0 0 0 0 0 0 0 0 0 0
22BA ᵀ 0 0 2 18 0 0 0 0 0 23 0 0 20
22BB Y 0 0 0 0 0 0 0 0 0 0 0 0 0
22BC Z 0 0 0 0 0 0 0 0 0 0 0 0 0
22C0

V
585 267 188 340 94 6 91 73 0 418 30 17 70

22C1
W

11 508 54 88 110 136 187 5 0 45 34 17 0
22C4 � 223 377 39 110 173 92 216 25 0 118 41 23 3
22C5 � 8,820 10,863 8,352 9,203 8,300 10,521 9,756 6,736 8,791 11,155 5,316 7,671 12,669
22C6 ? 1,666 1,883 1,412 639 404 222 538 241 1,158 1,219 360 1,549 846
22C7 > 0 2 0 0 5 0 0 0 0 0 0 0 0
22C8 1 176 215 0 128 73 0 0 0 0 0 6 0 0
22C9 n 249 482 1,393 333 707 0 139 12 0 32 44 13 6
22CA o 170 699 1,651 571 1,478 0 1,355 34 0 50 33 29 1
22CB h 6 0 0 41 7 0 0 0 0 2 0 0 0
22CC i 4 0 0 0 0 0 0 0 0 0 0 0 0
22CD w 1 19 4 1 1 0 9 0 0 0 0 0 0
22CF f 0 0 0 16 0 0 52 0 270 0 0 0 0
22D0 b 0 0 0 14 0 0 0 142 784 123 0 80 112
22D1 c 0 0 0 1 0 0 0 0 0 0 0 0 1
22D2 e 0 0 0 2 0 341 0 0 0 0 0 0 0
22D3 d 0 4 0 3 0 0 0 9 0 0 0 0 0
22D6 l 0 0 49 0 15 0 0 0 0 0 0 0 0
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22D7 m 0 0 84 0 38 0 0 0 0 0 0 0 0
22D8 ≪ 0 0 0 0 0 0 0 0 0 0 0 0 0
22D9 ≫ 0 0 0 0 0 0 0 0 0 0 0 0 0

22DB R 0 0 0 0 0 0 0 0 0 0 0 1 0

22DF 3 0 0 0 0 0 0 0 0 0 0 0 0 0
22E0 6� 1 0 0 7 5 3 0 0 0 0 0 0 0
22E1 6� 0 0 0 0 0 0 0 0 0 0 0 0 0
22E2 6v 0 0 0 0 0 0 0 0 0 0 0 0 0
22E6 � 0 0 4 1 0 0 0 0 0 0 0 0 0
22E8 � 0 0 0 3 0 0 0 0 0 0 0 0 0
22E9 � 0 0 0 1 0 0 0 0 0 0 0 0 0
22EB 7 0 0 0 2 0 0 0 0 0 0 0 0 0
22EC 5 0 8 0 0 0 0 0 0 0 0 0 0 0

22ED 4 0 0 0 0 0 0 0 0 0 0 0 0 0

22EE
... 567 215 553 374 144 46 749 850 113 372 467 376 143

22EF · · · 15,140 10,124 16,197 15,785 8,154 12,448 10,857 8,550 7,284 11,633 15,949 10,789 4,153

22F1
.. . 156 33 73 123 53 23 120 254 26 61 94 111 49

2308 d 50 306 6 136 52 86 14 31 0 71 109 44 29
2309 e 27 306 6 136 52 86 14 25 0 68 109 44 58
230A b 254 59 0 235 37 159 403 27 8 76 368 157 14
230B c 268 59 6 235 37 159 307 25 17 92 362 155 18
2310 ¬ 0 3 0 2 0 0 0 0 0 0 0 0 0
231C p 0 193 143 58 0 0 0 0 0 0 0 0 0
231D q 0 116 0 23 0 0 0 0 0 0 0 0 0
231E x 0 80 58 16 26 0 0 0 0 28 0 0 0
231F y 5 160 95 54 26 0 0 0 0 122 0 1 4
2322 _ 43 0 0 5 5 59 86 0 0 5 0 3 1
2323 ` 34 514 13 5 20 0 0 0 0 30 0 42 0
2329 〈 5,837 4,995 4,817 6,975 5,785 2,790 3,715 2,494 2,805 2,660 2,611 2,259 5,559
232A 〉 6,426 4,816 4,860 7,163 5,979 2,780 3,710 2,492 2,796 2,666 2,722 2,275 5,583
23D4 t 0 0 0 15 17 0 0 51 0 26 0 0 0
25A0 � 46 243 119 159 116 175 389 146 95 18 19 119 26
25A1 � 780 1,288 536 898 925 106 408 407 69 743 390 287 633
25AA 0 0 164 0 0 0 0 0 0 0 0 0 0
25AB 2 804 1,723 529 597 669 836 446 581 548 816 456 405 939
25B2 N 0 0 0 0 15 0 0 0 0 16 0 0 0
25B3 4 148 203 301 120 147 501 783 413 958 418 41 410 446
25B6 I 80 0 0 3 0 0 96 0 0 17 0 6 0
25BB . 663 1,007 6 311 272 13 115 0 0 8 4 6 0
25BC H 0 0 0 0 0 0 0 38 0 19 0 0 0
25BD O 8 29 0 68 18 656 14 0 8 58 16 0 66
25C0 J 89 19 0 6 2 0 96 0 0 0 0 3 0
25C5 / 495 1,301 82 469 161 0 43 0 0 4 4 8 0
25CA ♦ 15 14 13 43 23 66 0 0 0 32 0 0 1
25EF © 164 143 65 724 4 0 0 51 0 62 15 0 23
2605 F 5 82 6 7 11 13 9 7 0 0 0 10 0
2660 ♠ 11 5 30 26 0 0 0 12 0 10 0 0 0
2663 ♣ 3 1 0 12 0 0 0 14 17 36 0 0 9
2665 ♥ 1 0 0 0 0 0 0 131 0 4 0 0 0
2666 ♦ 23 39 17 71 41 76 38 166 792 8 25 255 81
266D [ 141 396 58 47 37 162 336 98 609 107 68 320 356
266E \ 254 162 151 62 428 23 43 67 0 85 34 193 3
266F ] 497 740 264 382 425 129 9 327 182 361 25 481 456
2A0C

RRRR
0 0 0 0 0 0 0 1 0 0 0 0 1

2A7D 6 926 555 297 2,007 1,106 995 1,014 524 1,324 929 293 972 1,200
2A7E > 254 408 188 990 306 232 456 418 278 411 166 258 289
2A85 / 0 0 0 0 0 0 773 0 0 0 1 0 25
2A86 ' 0 0 0 0 0 0 519 0 0 0 1 0 8
2A87 � 5 0 0 5 4 0 0 0 0 13 0 0 0
2A88  1 0 0 2 2 0 0 0 0 0 0 0 0

2A8B S 0 0 0 0 0 0 0 0 0 0 0 0 0
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Ucode Op 17 18 19 20 22 26 28 30 31 32 33 34 35

2A8C T 0 0 0 0 0 0 0 0 0 0 0 0 0

2A95 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2A96 1 0 0 0 0 0 0 0 0 0 0 0 0 0
2AC5 j 0 0 0 0 0 0 0 0 0 0 0 0 0
2AC6 k 0 0 0 0 0 0 0 0 0 0 0 0 0
2ACB $ 8 4 28 9 24 16 4 10 8 4 19 0 1
2ACC % 5 0 0 0 3 0 0 0 0 7 0 0 0

FE37 z}|{ 33 28 17 18 32 9 9 16 0 48 27 6 19
FE38 |{z} 291 172 177 258 121 132 173 100 8 66 155 47 62
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Ucode Op 37 39 40 41 42 43 44 45 46 47 49 51 52

0021 ! 844 4,401 3,962 3,404 863 953 3,616 1,380 1,436 1,097 208 948 3,009
0022 “ 3,832 1,448 1,140 72,457 2,029 1,907 5,729 817 2,196 1,754 3,392 3,913 3,726
0023 # 1,617 272 171 438 1,092 924 54 1,470 990 620 1,051 756 1,354
0024 $ 28 18 0 0 0 0 0 0 5 9 0 0 0
0025 % 8 0 0 18 7 0 27 18 0 9 59 0 7
0026 & 32 9 0 73 17 64 0 72 105 35 89 4 127
002A ∗ 22,799 17,136 11,914 11,188 16,917 40,104 14,397 18,448 51,675 43,601 14,147 15,662 22,468
002B + 78,437 91,145 104,954 87,963 80,445 46,735 78,300 91,861 52,830 64,394 79,790 82,978 91,840
002C , 102,165 117,367 131,121 114,060 115,225 116,982 118,622 111,508 105,127 104,307 112,284 119,811 110,388
002D − 118,421 145,000 171,711 146,072 124,070 76,680 129,566 139,290 79,693 99,526 102,962 111,424 122,426
002E . 2,769 1,203 1,710 188 858 423 94 2,251 852 651 8,742 1,590 423
002F / 20,716 21,998 13,055 25,317 30,427 20,123 30,596 19,483 18,570 19,192 15,719 20,026 22,847
003A : 1,754 808 370 1,102 431 1,561 94 363 3,278 1,149 1,538 852 2,142
003C < 15,081 13,120 9,292 9,683 18,134 10,536 13,652 19,592 14,671 14,886 15,749 12,137 12,258
003D = 130,767 142,639 146,029 144,567 113,446 142,136 125,733 126,071 129,731 135,305 117,434 153,205 133,289
003E > 15,300 11,671 10,632 8,471 13,839 9,359 14,032 15,034 11,647 12,269 15,262 12,151 13,015
005C \ 1,148 112 142 316 1,486 1,039 203 853 812 507 962 1,379 727
007C | 445 18 0 48 3 8 0 0 201 61 0 114 59
00A3 £ 1 28 0 0 0 47 0 0 0 0 0 0 0
00A7 § 103 9 0 0 44 1,578 27 0 267 34 278 81 7
00A9 c© 0 0 28 0 0 0 0 18 0 0 0 0 0
00AC 6= 20 0 114 0 1 25 0 0 3 0 44 4 0
00AF ¯ 11,306 7,307 22,404 6,133 6,709 8,867 8,519 4,612 9,156 9,272 10,685 11,073 9,087
00B1 ± 3,557 2,680 2,508 1,400 1,970 1,527 1,246 6,700 1,350 2,228 2,987 4,320 2,320
00B6 ¶ 46 0 0 0 156 0 0 0 89 67 0 2,461 127
00D7 × 11,594 5,125 8,864 3,562 5,723 10,549 6,880 5,901 9,155 7,301 9,069 10,001 12,264
00F7 ÷ 3 37 0 0 0 0 0 18 0 33 3 0 0
0127 ~ 258 0 0 103 5 0 148 453 256 455 3 43 412
0131 ı 16 0 0 0 0 0 13 0 6 16 338 0 7
0141  L 6 0 0 0 34 0 0 0 180 27 3 1,686 1
0142  l 101 2,915 57 0 23 778 853 0 101 32 44 0 38
0152 Œ 0 0 0 0 0 196 0 0 0 0 0 0 0
02B9 ′ 20 0 28 0 403 0 0 0 11 8 0 0 42
02C6 b 11,138 4,298 2,479 10,579 16,261 16,016 9,941 10,658 10,938 8,553 7,077 4,195 9,251
02C7 ˇ 471 28 427 1,479 721 1,480 663 18 699 647 286 608 168
02C9 ¯ 9,220 3,555 7,781 2,588 3,096 7,062 3,318 3,740 4,586 4,003 9,396 5,469 4,530
02CB ` 1 0 0 0 401 0 0 0 12 0 3 0 42
02D8 ˘ 149 300 0 0 14 136 0 2,705 158 102 144 0 17
02DA ˚ 0 0 0 0 0 0 0 0 0 0 0 0 0
02DC e 20,602 24,820 10,318 10,512 12,516 12,161 14,695 15,797 13,945 16,438 13,586 14,853 11,078
2011 −− 0 0 0 0 0 0 0 0 0 0 0 0 0
2016 ‖ 179 0 0 529 57 0 0 0 1,161 970 0 229 526
2020 † 178 0 57 24 140 64 0 1,815 247 372 0 76 187
2021 ‡ 4 0 0 0 84 0 0 0 36 10 0 28 7
2026 . . . 8,016 6,386 8,636 7,594 4,953 5,124 5,580 2,451 7,673 9,385 3,332 9,478 12,252
2032 ′ 3,409 2,398 342 11,163 2,527 5,411 7,043 3,522 5,060 4,354 2,452 11,816 3,330
2035 8 0 0 0 0 0 55 0 0 0 0 0 0 0
2061 113,424 127,205 83,290 96,368 101,992 129,075 112,743 139,490 119,764 126,499 139,889 117,833 99,526
20D7 ~ 1,486 714 541 1,565 7,464 560 5,864 127 1,530 494 973 215 506
2102 C 474 395 0 572 89 179 690 72 487 468 141 62 218
210D H 86 159 0 0 23 0 0 0 54 0 0 95 30
210F } 0 0 0 0 0 0 0 0 26 0 0 0 0
2111 = 166 37 0 426 340 4 325 181 97 307 7 158 170
2113 ` 6,973 6,198 8,779 6,510 8,675 11,199 1,611 4,757 6,208 8,666 4,982 10,096 8,013
2115 N 209 996 0 310 79 231 67 0 194 305 3 71 87
2118 ℘ 110 0 0 73 0 0 0 0 49 7 33 0 42
2119 P 44 0 0 0 23 128 0 0 76 186 0 62 203
211A Q 72 112 0 791 7 0 0 0 128 18 0 4 34
211C < 303 338 570 602 386 988 257 453 178 255 70 440 199
211D R 712 526 399 919 1,300 859 2,099 236 558 523 1,055 1,259 1,679
2124 Z 899 1,288 28 2,564 224 594 121 90 835 164 0 81 1,416
2127 0 0 0 0 0 0 0 0 0 3 0 0 0 0
2135 ℵ 148 0 4,304 0 5 179 0 0 152 145 0 43 67
2136 i 0 0 0 0 0 0 0 0 0 0 0 0 7

92



Ucode Op 37 39 40 41 42 43 44 45 46 47 49 51 52

2137 ג 0 0 0 0 0 0 0 0 30 0 0 0 0
2138 k 0 0 0 0 0 0 0 0 0 0 0 0 0
2190 ← 321 37 0 267 26 136 0 0 311 118 211 488 367
2191 ↑ 200 56 0 133 62 154 13 72 217 138 839 215 63
2192 → 22,923 14,888 10,489 10,231 9,613 20,961 9,765 15,688 22,970 18,783 19,995 21,252 16,070
2193 ↓ 226 28 0 188 84 102 121 72 289 197 535 637 427
2194 ↔ 59 9 142 79 3 21 67 0 62 9 3 52 34
2196 0 4 0 0 0 0 4 0 0 40 1 0 4 0
2197 1 82 37 0 24 44 51 13 0 105 63 18 23 9
2198 ↘ 54 47 342 42 37 42 176 54 61 90 66 43 23
2199 ↙ 0 0 0 6 1 4 0 0 2 4 7 19 3
219B 9 8 0 0 0 0 0 0 0 0 5 0 0 0
219E 8 2 0 0 0 0 0 0 0 0 0 0 0 0
21A0 � 10 0 0 18 0 55 0 0 55 7 0 4 83
21A2 � 0 0 0 0 0 0 0 0 0 0 0 0 0
21A3 � 0 0 0 0 0 0 0 0 36 1 0 0 0
21A6 7−→ 2,710 2,802 1,425 1,900 1,459 4,359 3,657 1,434 3,219 2,251 2,857 2,131 1,927
21A9 ←↩ 9 0 0 0 0 94 0 0 3 10 3 14 38
21AA ↪→ 253 178 0 103 48 231 203 18 747 285 133 459 396
21AB " 0 0 0 0 0 0 0 0 0 0 0 0 0
21AC # 0 0 0 0 0 0 0 0 0 0 0 0 1
21AD ! 2 0 0 0 0 0 0 0 2 0 0 0 0
21AE = 0 0 0 0 0 0 0 0 0 0 0 0 0
21B0 � 0 0 0 0 0 42 0 0 0 0 0 0 0
21B1 � 1 0 0 0 0 51 0 0 0 0 0 0 0
21B6 x 0 0 0 0 12 0 0 0 0 0 0 0 56
21B7 y 8 56 0 0 7 0 0 0 43 0 0 19 0
21BA 	 49 0 0 0 10 0 0 0 1 0 0 9 3
21BB � 1 0 0 0 1 0 0 0 49 0 0 0 0
21BC ↼ 13 0 0 0 0 0 0 0 5 0 0 0 0
21BD ↽ 0 0 0 0 0 0 0 0 0 0 0 0 0
21BE � 71 0 0 0 7 154 0 90 152 51 0 4 1
21BF � 2 0 0 0 0 4 0 0 0 0 0 0 0
21C0 ⇀ 51 385 969 0 19 29 0 653 24 92 390 9 19
21C1 ⇁ 0 0 0 0 0 0 0 0 0 0 0 0 0
21C4 � 0 0 0 0 0 0 0 0 0 0 3 0 1
21C5 l 9 0 0 0 0 0 0 0 4 0 0 47 11
21C6 � 80 84 0 30 46 145 40 0 60 58 14 234 143
21C7 ⇔ 0 0 0 0 0 0 0 0 0 0 0 0 0
21C9 ⇒ 1 56 0 60 17 25 67 0 1 15 66 0 0
21CA � 0 0 0 0 0 0 0 0 0 0 0 0 0
21CB � 0 0 0 0 0 0 0 0 0 0 0 0 0
21CC 
 0 0 0 0 1 0 0 0 0 0 0 0 0
21CE < 0 0 0 0 0 0 0 0 0 0 0 0 0
21CF ; 0 0 0 0 0 0 0 0 0 0 0 19 7
21D0 ⇐ 30 0 0 0 21 38 54 18 17 26 0 23 23
21D1 ⇑ 0 0 28 0 0 0 0 0 0 1 0 0 5
21D2 ⇒ 803 855 57 462 620 1,668 1,151 108 1,182 1,118 494 680 950
21D3 ⇓ 3 37 28 0 0 0 0 0 0 5 14 0 19
21D4 ⇔ 301 432 142 176 257 539 785 127 461 411 271 469 547
21D5 m 1 0 0 0 0 0 0 0 1 0 0 0 0
21DA ⇐ 0 0 0 0 0 0 0 0 0 0 0 0 0
21DD ; 6 282 0 18 1 0 13 0 16 0 52 14 17
21E0 L99 2 0 0 0 0 0 0 0 0 0 0 0 0
21E2 99K 55 112 0 0 0 0 0 0 15 0 7 0 0
2200 ∀ 1,829 1,561 1,596 657 865 1,779 2,465 2,977 2,051 1,689 3,228 1,436 663
2201 { 1 0 0 0 0 0 0 0 3 1 152 0 0
2202 ∂ 13,063 6,395 15,506 4,543 8,691 3,332 11,824 11,675 4,901 6,156 31,383 8,535 8,554
2203 ∃ 384 159 256 85 140 166 135 562 459 246 378 273 346
2204 @ 6 0 0 0 0 0 0 0 0 0 0 0 1
2205 ∅ 2,025 630 342 572 845 1,236 1,110 653 1,242 1,010 1,861 1,647 1,933
2207 ∇ 3,068 2,050 969 450 3,143 1,193 2,519 1,053 1,958 2,323 15,422 1,638 946
2208 3 53,319 45,841 18,699 37,248 52,691 82,678 56,155 52,295 69,453 61,870 49,740 45,833 47,202
2209 /∈ 1,134 1,486 342 535 858 774 772 726 1,000 925 739 1,403 1,644
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220B 3 297 188 0 176 237 688 121 36 378 414 219 81 79
220F

Q
1,386 8,013 10,689 2,174 2,349 1,681 2,451 363 1,579 1,152 326 1,393 2,186

2210
‘

179 47 0 60 44 94 27 0 272 19 7 52 81
2211

P
11,276 15,650 30,984 20,707 26,944 16,465 13,788 11,766 19,117 16,658 5,788 8,161 13,957

2214 u 0 0 0 0 0 0 0 0 29 46 0 0 0
2216 \ 3,767 3,150 1,938 1,193 2,963 2,382 1,855 1,434 2,485 2,019 8,953 3,113 5,323
2218 ◦ 8,400 2,887 3,420 907 2,572 6,403 8,614 817 8,485 4,574 4,718 3,453 5,185
2219 • 759 2,191 1,083 267 59 1,377 0 108 1,120 615 289 3,170 1,921
221A

√
0 0 0 0 0 0 0 0 0 1 0 67 27

221D ∝ 7 28 0 127 0 17 0 54 25 1 3 28 11
221E ∞ 18,616 20,033 19,098 20,354 22,153 19,515 30,759 31,613 21,247 25,012 16,819 9,723 7,252
2220 ∠ 92 0 0 24 113 0 0 0 6 11 100 1,096 328
2221 ] 27 0 0 0 48 0 0 0 0 0 0 225 0
2222 ^ 62 0 0 0 0 0 0 0 7 0 0 0 27
2223 | 8,542 4,768 4,646 3,989 7,380 10,339 6,433 4,230 7,831 7,262 8,192 5,594 7,349
2224 - 28 28 0 0 28 0 0 0 2 4 0 28 23
2225 ‖ 747 1,786 85 261 2,786 3,234 419 726 2,061 1,626 535 622 210
2226 ∦ 0 0 0 42 0 4 13 0 0 0 0 0 0
2227 ∧ 2,815 1,758 10,176 158 719 260 1,855 599 1,042 1,341 1,541 2,888 3,022
2228 ∨ 650 3,715 0 1,961 494 1,762 568 0 1,006 647 211 924 1,805
2229 ∩ 8,438 2,040 969 1,595 5,636 5,578 3,941 2,033 5,983 4,799 7,746 8,128 13,305
222A ∪ 5,115 3,188 1,567 1,620 4,359 3,961 2,234 1,870 3,994 2,457 4,168 7,270 8,355
222B

R
8,747 2,736 21,406 11,468 21,131 11,717 29,323 22,897 7,590 9,788 19,720 2,179 3,800

222C
RR

97 0 0 30 145 183 284 0 263 84 96 0 42
222D

RRR
1 0 0 6 107 0 0 0 1 1 0 0 0

222E
H

70 0 0 0 86 29 67 90 70 45 3 158 265
2234 ∴ 0 0 0 0 0 0 0 0 0 0 0 0 0
2235 ∵ 1 0 0 0 0 0 0 0 0 0 0 0 0
223C ∼ 1,061 1,852 1,938 1,924 2,547 671 690 1,016 1,461 1,132 1,374 1,321 1,288
223D v 0 0 0 0 0 0 0 0 19 0 0 0 11
2240 o 17 0 0 0 0 25 0 0 14 1 3 0 412
2241 � 1 0 0 0 68 17 0 0 19 30 66 4 44
2243 ' 524 733 28 24 212 1,001 325 36 730 353 37 325 760
2244 6' 4 9 0 0 0 0 0 0 9 3 0 0 0
2245 ∼= 913 131 57 401 206 1,484 446 18 2,783 895 137 2,437 2,689
2247 � 1 0 0 6 0 4 0 0 25 9 7 9 9
2248 ≈ 372 141 28 487 940 213 40 399 305 129 378 507 356
2249 6≈ 0 0 0 0 0 0 0 0 0 0 0 0 0
224A u 0 0 0 0 3 8 0 0 8 0 0 0 0
224D � 1,738 2,586 2,850 1,138 1,288 1,150 2,031 1,343 769 975 2,444 2,687 1,149
224F l 0 0 0 0 0 0 0 0 0 0 0 0 0
2250

.
= 48 263 57 6 17 0 0 0 65 1 561 0 11

2251 + 0 0 0 0 0 0 0 0 0 0 0 95 0
2252 ; 0 0 0 0 23 0 0 0 0 0 0 0 0
2257 : 4 0 0 0 0 0 0 0 0 0 0 0 0

225C , 4 0 0 0 0 0 0 0 9 14 3 0 0
2260 6= 4,727 4,486 4,560 2,966 4,170 4,145 2,749 2,433 3,942 4,271 3,596 8,104 5,273
2262 6≡ 85 216 57 18 62 42 148 72 25 41 144 105 59
2264 ≤ 20,400 22,939 9,064 22,522 42,824 18,578 18,948 29,942 26,312 27,630 29,425 18,799 25,862
2265 ≥ 11,986 13,496 8,095 9,233 12,705 6,900 11,648 10,204 9,692 11,020 12,137 13,693 13,934
2266 5 0 0 0 6 1 4 0 0 1 1 0 23 0
2267 = 0 0 0 0 0 0 0 0 0 0 0 38 0
2268 � 3 0 0 0 0 0 0 0 0 0 0 0 0
2269 	 0 0 0 0 0 0 0 0 0 0 3 0 0
226A � 437 0 285 73 678 34 501 18 227 164 468 14 81
226B � 127 9 57 91 287 38 108 18 88 34 44 95 158
226D 6� 0 0 0 0 1 0 0 0 0 0 0 0 0
226E ≮ 0 0 0 0 1 0 0 0 2 1 0 23 1
226F ≯ 0 0 0 0 0 0 0 0 0 0 0 0 0
2270 � 2 0 0 0 1 0 0 0 24 25 0 138 32
2271 � 0 0 0 0 0 0 0 0 16 26 11 0 5
2272 . 703 0 0 36 4,832 410 907 0 154 61 33 119 75
2273 & 41 0 0 6 703 0 0 0 6 3 0 67 42
2276 ≶ 1 0 0 0 0 0 0 0 0 0 0 0 0
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2277 ≷ 1 0 0 0 0 0 0 0 1 2 0 0 0
227A ≺ 343 75 57 140 32 376 0 90 143 272 0 71 615
227B � 37 131 0 12 8 4 0 36 26 29 0 0 162
227C 4 193 489 0 749 0 47 0 54 104 237 59 67 344
227D < 81 84 0 36 0 17 0 36 34 36 52 38 13
227E - 8 0 0 12 0 8 0 0 56 56 0 0 0
227F % 0 0 0 0 0 0 0 0 0 1 0 0 0
2280 ⊀ 0 0 0 0 0 4 0 0 0 4 0 0 0
2281 � 0 0 0 0 0 0 0 0 0 0 0 0 0
2282 ⊂ 9,625 4,025 769 4,001 5,993 11,225 6,135 3,268 8,841 5,818 7,018 8,813 9,607
2286 ⊆ 1,095 1,815 142 992 2,142 3,430 1,259 254 3,884 3,206 1,337 3,180 3,980
2289 + 0 0 0 36 0 0 0 0 11 1 0 0 3
228A ( 40 56 0 0 73 47 0 0 15 42 11 91 131
228B ) 12 0 0 0 8 0 0 0 3 0 0 33 13
228E ] 6 0 0 42 23 8 148 0 20 0 0 76 87
228F < 6 0 0 0 12 0 0 0 0 0 0 0 0
2290 = 0 0 0 0 0 0 0 0 0 0 0 0 0
2291 v 0 0 0 0 0 0 0 0 43 15 0 0 0
2292 w 0 0 0 0 0 0 0 0 2 0 0 0 0
2293 u 3 0 0 316 0 0 0 0 0 0 0 33 13
2294 t 254 28 0 554 57 4 0 0 214 24 26 335 458
2295 ⊕ 2,057 1,815 541 578 1,630 3,225 731 163 5,429 5,341 1,240 3,510 3,850
2296 	 4 9 0 255 496 235 0 18 163 422 219 0 3
2297

N
2,754 4,157 1,111 1,626 1,504 10,985 230 18 26,668 17,881 672 3,348 4,520

2299
J

16 37 1,909 0 223 509 0 0 504 411 70 402 481
229B ~ 0 0 0 0 0 0 0 0 1 0 0 0 30
229D � 0 0 0 0 0 0 0 0 0 0 0 0 0
229E � 0 0 0 0 5 0 0 0 115 0 0 138 81
229F � 0 0 0 0 0 0 0 0 0 0 0 0 29
22A0 � 68 0 0 0 0 0 13 0 84 59 0 0 17
22A1 � 0 0 0 0 0 0 0 0 0 0 0 0 0
22A2 ` 11 0 0 0 19 4 0 0 37 0 70 0 150
22A3 a 29 0 0 0 0 0 0 0 40 0 0 0 210
22A5 ⊥ 1,184 1,203 28 1,096 1,333 1,749 1,747 889 1,710 2,256 613 1,652 1,296
22A7 |= 5 0 0 0 84 0 0 0 0 0 0 0 0
22A9  9 0 0 0 0 0 0 0 4 0 0 0 0
22AC 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22AD 2 0 0 0 0 0 0 0 0 0 0 0 0 0
22B2 � 107 188 0 0 0 98 0 0 47 23 0 23 32
22B3 � 0 141 0 0 0 0 0 0 12 0 55 0 7
22B4 � 5 0 0 0 0 0 0 0 0 7 0 43 1
22B5 � 0 0 0 0 0 0 0 0 0 0 0 110 0
22B8 ( 0 0 0 0 0 0 0 0 0 0 0 0 0
22BA ᵀ 0 0 0 0 0 0 0 0 0 0 0 14 98
22BB Y 0 0 0 0 0 0 0 0 0 11 0 0 0
22BC Z 0 0 0 0 0 0 0 0 0 0 0 0 0
22C0

V
44 75 0 30 10 98 13 0 56 102 18 426 325

22C1
W

151 206 0 231 52 299 94 0 337 247 3 14 259
22C4 � 48 9 0 0 32 162 121 0 116 45 0 86 195
22C5 � 8,885 4,157 8,921 12,138 9,551 11,032 14,275 11,947 8,492 7,394 12,966 12,395 8,224
22C6 ? 1,424 536 28 219 196 2,006 623 417 1,027 709 1,746 809 977
22C7 > 0 0 0 0 0 0 0 0 0 0 0 19 0
22C8 1 2 0 0 0 0 0 0 0 0 0 0 0 0
22C9 n 144 47 0 12 3 128 94 0 478 120 0 177 30
22CA o 159 0 0 12 25 77 108 0 1,955 187 0 584 224
22CB h 0 0 0 0 0 38 0 0 0 0 0 0 17
22CC i 0 0 0 0 0 0 0 0 0 0 0 0 0
22CD w 0 0 0 0 1 0 0 0 100 2 0 0 0
22CF f 20 0 0 0 0 106 0 0 0 0 0 0 48
22D0 b 56 0 0 0 25 0 0 290 52 37 144 0 0
22D1 c 4 0 0 0 0 0 0 0 1 0 0 0 0
22D2 e 0 0 0 0 0 0 0 0 2 0 0 0 0
22D3 d 0 0 0 0 0 0 0 0 2 0 0 0 0
22D6 l 0 0 0 0 0 0 0 0 13 0 0 0 42
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22D7 m 0 0 0 0 0 0 0 0 0 0 0 0 25
22D8 ≪ 0 0 0 0 0 0 0 0 0 0 0 0 0
22D9 ≫ 0 0 0 0 0 0 0 0 0 0 0 0 0

22DB R 0 0 0 0 0 0 0 0 0 0 0 0 0

22DF 3 0 0 0 0 0 0 0 0 0 0 0 0 0
22E0 6� 0 9 0 0 0 0 0 0 2 0 0 4 1
22E1 6� 0 0 0 0 0 0 0 0 0 0 0 0 0
22E2 6v 0 0 0 0 0 0 0 0 0 0 0 0 0
22E6 � 0 0 0 0 0 0 0 0 0 0 0 0 0
22E8 � 0 0 0 0 0 0 0 0 0 0 0 0 0
22E9 � 0 0 0 0 0 4 0 0 0 0 0 0 0
22EB 7 0 0 0 0 0 0 0 0 0 0 0 0 0
22EC 5 0 0 0 0 0 0 0 0 0 0 0 0 0

22ED 4 0 0 0 0 0 0 0 0 0 0 0 0 0

22EE
... 297 686 171 797 590 427 1,611 599 501 775 185 464 710

22EF · · · 9,048 8,558 22,176 10,901 9,411 10,266 8,438 3,740 11,039 10,365 4,763 10,633 20,529

22F1
.. . 122 272 1,083 261 242 132 121 835 225 465 63 81 350

2308 d 98 197 0 48 7 25 0 0 42 41 81 287 268
2309 e 98 197 0 48 7 25 0 0 29 32 26 186 267
230A b 177 282 484 225 30 38 67 0 19 83 126 258 404
230B c 187 282 484 225 28 38 67 0 39 95 66 569 406
2310 ¬ 0 0 0 0 0 0 0 0 0 0 0 0 9
231C p 0 0 0 0 0 0 0 0 0 0 0 52 0
231D q 0 0 0 0 124 0 0 0 36 0 0 52 0
231E x 0 0 0 0 0 0 0 0 26 0 230 0 0
231F y 0 0 0 0 0 0 0 0 44 0 0 0 0
2322 _ 2 0 0 0 0 628 0 0 116 163 0 0 3
2323 ` 48 0 0 36 0 0 0 0 0 18 0 9 154
2329 〈 3,719 1,072 3,449 3,106 7,078 6,160 5,986 4,920 5,371 5,915 2,975 4,253 4,216
232A 〉 3,726 1,072 3,449 3,106 7,083 6,164 5,986 4,920 5,422 6,555 2,972 4,253 4,028
23D4 t 45 0 0 0 0 0 0 0 0 0 0 0 11
25A0 � 98 272 0 18 66 0 0 345 107 380 200 205 174
25A1 � 392 84 85 158 771 842 1,205 181 519 200 222 464 663
25AA 0 0 0 0 0 0 0 0 0 0 0 0 0
25AB 2 639 1,730 142 182 1,070 299 148 726 529 425 549 704 1,130
25B2 N 4 0 0 0 0 0 0 0 4 17 0 76 0
25B3 4 269 0 0 73 111 51 94 399 118 74 115 296 532
25B6 I 16 0 0 0 0 0 0 0 0 0 0 0 5
25BB . 15 0 0 0 0 4 0 0 297 87 0 4 15
25BC H 4 0 0 0 12 0 0 0 0 0 0 14 0
25BD O 1 244 0 54 7 0 0 0 30 6 0 0 0
25C0 J 19 0 0 0 0 0 0 0 3 7 0 14 0
25C5 / 92 0 0 377 0 17 0 0 108 133 0 47 0
25CA ♦ 42 37 0 12 0 64 0 18 3 0 0 0 3
25EF © 4 0 0 66 32 77 0 308 15 77 0 38 56
2605 F 3 0 0 12 0 0 0 0 9 0 0 0 0
2660 ♠ 12 0 28 0 0 0 0 0 10 9 0 0 0
2663 ♣ 0 0 57 0 0 0 0 0 40 0 0 0 0
2665 ♥ 22 18 28 0 0 0 0 0 34 52 0 0 0
2666 ♦ 46 18 0 0 0 4 0 0 32 70 494 0 90
266D [ 179 150 0 24 217 0 0 0 99 163 1,452 9 23
266E \ 148 0 0 0 125 21 0 0 255 297 464 0 3
266F ] 449 319 0 523 332 2,010 0 0 547 899 858 320 392
2A0C

RRRR
0 0 0 0 0 0 0 0 2 0 0 0 0

2A7D 6 1,207 0 171 54 215 213 270 345 387 1,241 1,151 138 228
2A7E > 619 0 199 18 149 141 257 181 157 538 375 76 164
2A85 / 0 0 0 12 395 0 0 0 0 2 0 0 46
2A86 ' 0 0 0 0 282 0 0 0 0 0 0 0 3
2A87 � 1 0 0 0 0 0 0 0 0 1 0 0 0
2A88  0 0 0 0 0 0 0 0 0 0 0 0 0

2A8B S 0 0 0 0 0 0 0 0 0 0 0 0 0

96



Ucode Op 37 39 40 41 42 43 44 45 46 47 49 51 52

2A8C T 0 0 0 0 0 0 0 0 0 0 0 0 0

2A95 0 0 0 0 0 0 0 0 0 1 0 0 0 0
2A96 1 0 0 0 0 0 0 0 0 0 0 0 0 0
2AC5 j 0 0 0 0 0 0 0 0 0 0 0 0 0
2AC6 k 0 0 0 0 0 0 0 0 0 0 0 0 0
2ACB $ 16 0 0 85 26 68 0 0 21 27 0 4 5
2ACC % 8 0 0 0 0 4 0 0 2 0 0 4 0

FE37 z}|{ 45 9 171 30 1 25 0 0 37 14 22 263 5
FE38 |{z} 104 122 1,567 267 140 188 67 36 160 116 81 531 158
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Ucode Op 53 54 55 57 58 60 62 65 68 70 74 76 78

0021 ! 1,062 1,972 3,158 1,323 1,975 2,511 1,856 2,095 2,365 540 36 323 3,120
0022 “ 3,549 2,773 6,511 4,347 2,206 2,264 1,682 1,700 4,403 1,817 758 1,664 1,817
0023 # 2,364 2,830 1,633 3,104 1,249 812 393 463 1,380 2,467 24 480 0
0024 $ 7 0 0 7 0 2 0 0 42 0 0 0 0
0025 % 2 0 15 186 0 32 133 168 79 0 61 73 68
0026 & 8 577 15 18 44 41 5 10 60 17 24 18 0
002A ∗ 33,185 27,347 62,257 32,186 33,350 14,306 13,722 13,979 17,178 29,253 7,851 11,934 12,618
002B + 79,338 48,925 66,941 73,636 80,065 74,205 82,846 102,623 85,277 77,767 70,280 90,715 109,587
002C , 116,679 81,624 90,017 111,096 114,297 113,632 109,661 132,853 134,116 112,541 125,238 115,306 130,743
002D − 106,105 64,297 95,104 115,373 114,609 127,862 137,043 145,635 121,499 109,493 86,997 110,406 153,202
002E . 2,654 858 666 1,232 2,502 674 896 4,317 1,158 11,875 11,519 2,126 0
002F / 17,708 13,605 21,702 22,047 19,615 30,572 31,545 23,874 18,988 16,119 11,116 19,015 28,391
003A : 2,027 8,657 9,970 2,990 1,384 385 879 154 246 724 2,323 64 34
003C < 9,427 20,204 10,684 9,750 10,175 18,297 14,451 11,775 15,451 8,091 12,412 15,826 11,075
003D = 137,088 121,521 106,032 127,032 125,163 118,189 127,241 140,894 133,161 156,224 104,889 105,738 145,727
003E > 11,602 13,073 20,985 14,049 12,055 19,029 16,510 10,833 17,273 9,103 11,837 18,331 8,949
005C \ 1,066 1,609 1,023 1,105 1,193 544 532 291 1,630 563 183 55 137
007C | 97 0 189 223 206 102 23 28 57 0 0 1,442 0
00A3 £ 60 0 0 0 30 0 0 0 0 230 0 0 0
00A7 § 129 123 304 96 41 15 17 3 36 0 0 9 34
00A9 c© 0 0 0 0 0 0 0 0 0 0 0 0 0
00AC 6= 0 387 22 3 1 32 0 79 142 0 0 0 0
00AF ¯ 13,815 13,527 14,625 11,950 12,631 6,770 18,696 10,380 10,886 7,527 20,777 7,044 4,491
00B1 ± 3,465 1,048 1,450 5,857 3,541 1,179 838 2,875 2,031 3,404 5,918 850 5,966
00B6 ¶ 304 41 297 274 86 478 0 0 240 0 0 9 0
00D7 × 15,835 15,507 22,405 22,396 12,706 4,999 6,112 7,954 7,268 18,592 10,724 9,715 8,537
00F7 ÷ 7 404 0 0 4 6 121 21 79 0 0 9 0
0127 ~ 1,005 86 0 128 705 14 52 111 112 626 48 0 1,200
0131 ı 170 8 213 35 15 8 0 0 3 5 0 0 0
0141  L 99 53 264 190 68 34 0 57 3 0 0 0 0
0142  l 35 144 28 22 7 329 17 280 0 5 0 0 205
0152 Œ 0 0 0 0 0 0 0 0 0 0 0 0 0
02B9 ′ 49 45 15 9 40 2 0 3 3 0 0 0 0
02C6 b 11,838 6,214 11,207 11,266 10,298 9,655 20,876 10,916 6,684 7,987 3,411 8,828 3,840
02C7 ˇ 835 359 784 517 447 603 277 654 264 264 97 194 0
02C9 ¯ 12,580 8,967 7,807 7,092 10,377 6,871 4,117 5,708 3,618 12,042 4,145 10,945 12,241
02CB ` 5 0 1 2 28 1 0 0 0 0 0 0 0
02D8 ˘ 353 132 205 139 327 245 277 14 3 362 0 27 68
02DA ˚ 44 0 24 34 41 0 0 0 0 0 0 0 0
02DC e 25,523 10,254 15,137 20,445 22,096 14,058 9,628 11,851 7,715 22,755 11,556 20,846 15,087
2011 −− 0 0 0 0 0 0 0 0 0 0 0 0 0
2016 ‖ 355 0 85 58 253 755 0 312 60 0 0 0 0
2020 † 762 614 150 186 519 190 225 71 389 1,926 12 36 0
2021 ‡ 12 4 6 16 5 5 0 0 6 69 0 0 0
2026 . . . 5,904 2,909 6,630 7,460 4,535 8,981 9,784 8,817 21,433 10,201 3,277 1,377 4,423
2032 ′ 3,465 2,818 4,074 4,221 5,889 3,122 3,845 4,029 1,912 4,600 1,308 1,479 2,743
2035 8 0 0 0 0 0 0 0 0 0 0 0 0 0
2061 91,929 133,174 90,334 101,890 100,482 132,048 137,165 110,559 115,627 89,343 126,510 123,589 117,267
20D7 ~ 1,104 1,382 3,044 976 849 2,668 3,533 2,142 7,809 638 0 388 34
2102 C 1,769 247 162 894 791 116 5 17 85 11 61 36 0
210D H 178 0 140 252 96 58 0 0 0 0 183 0 0
210F } 2 0 0 0 8 0 0 0 0 0 0 0 0
2111 = 111 0 65 103 173 194 11 312 9 120 12 55 0
2113 ` 5,025 3,070 5,541 5,349 4,914 7,764 5,568 8,148 6,498 4,422 3,693 17,120 4,251
2115 N 46 581 99 82 241 287 138 0 6 5 122 18 0
2118 ℘ 75 177 463 181 97 26 0 0 0 46 0 0 0
2119 P 260 103 120 78 182 298 341 0 0 0 0 27 0
211A Q 98 272 170 174 18 6 0 0 33 0 0 0 0
211C < 147 66 28 67 297 285 28 492 158 310 12 55 0
211D R 1,557 1,287 565 990 1,768 969 335 265 589 598 672 286 0
2124 Z 299 1,506 680 1,441 399 318 11 7 377 207 195 379 0
2127 0 0 0 0 3 0 0 0 0 0 0 0 0 0
2135 ℵ 60 1,242 110 137 22 27 11 7 206 0 0 0 68
2136 i 1 61 0 0 0 0 0 0 12 0 0 0 0
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Ucode Op 53 54 55 57 58 60 62 65 68 70 74 76 78

2137 ג 0 0 0 0 0 0 0 0 0 0 0 0 0
2138 k 0 0 0 0 0 0 0 0 0 0 0 0 0
2190 ← 168 924 1,294 254 261 212 179 431 1,088 224 12 0 0
2191 ↑ 98 598 273 123 394 538 352 57 246 115 12 101 1,440
2192 → 22,506 34,981 60,182 31,976 24,185 15,614 13,769 13,810 18,176 19,040 26,329 11,795 10,663
2193 ↓ 275 817 1,477 477 470 757 468 165 252 143 281 46 2,605
2194 ↔ 34 24 34 102 10 85 0 14 218 46 0 0 0
2196 0 1 8 12 22 1 0 0 0 0 0 0 0 0
2197 1 49 53 143 103 70 139 167 93 94 0 207 9 0
2198 ↘ 61 37 40 43 48 145 23 71 12 0 158 55 0
2199 ↙ 14 8 22 24 6 1 0 0 3 0 0 0 0
219B 9 0 4 0 0 3 3 5 0 0 0 0 0 0
219E 8 0 0 5 16 0 0 0 0 0 0 0 0 0
21A0 � 10 103 275 108 20 1 0 3 27 0 0 0 0
21A2 � 0 0 1 0 0 0 0 0 0 0 0 0 0
21A3 � 6 0 181 25 0 0 0 0 3 0 0 0 0
21A6 7−→ 3,126 2,702 2,970 2,817 2,748 1,447 983 970 3,807 2,656 2,763 1,192 514
21A9 ←↩ 2 33 10 6 3 3 0 0 0 0 0 0 0
21AA ↪→ 526 255 1,294 829 592 26 0 150 167 546 24 83 0
21AB " 0 0 0 0 0 0 0 0 0 0 0 0 0
21AC # 2 0 46 73 1 5 0 0 12 0 0 0 0
21AD ! 1 0 5 3 1 1 0 0 0 0 0 0 0
21AE = 0 0 0 0 0 6 0 0 0 0 0 0 0
21B0 � 0 0 0 0 0 0 0 0 0 0 0 0 0
21B1 � 0 0 0 0 0 0 0 0 0 0 0 0 0
21B6 x 0 0 0 5 0 0 0 0 0 17 0 0 0
21B7 y 6 0 0 38 8 5 0 35 821 0 0 0 0
21BA 	 4 0 7 7 11 0 52 0 48 0 0 0 0
21BB � 6 0 5 27 16 1 52 0 0 0 0 0 0
21BC ↼ 14 28 0 15 0 0 0 0 51 0 0 0 0
21BD ↽ 0 0 0 0 0 0 0 0 0 0 0 0 0
21BE � 2 738 0 1 43 3 0 0 82 0 0 0 0
21BF � 1 12 0 0 0 0 0 0 0 0 0 0 0
21C0 ⇀ 40 66 0 30 49 12 0 273 0 80 2,225 462 0
21C1 ⇁ 0 0 0 0 0 0 0 0 0 0 0 0 0
21C4 � 0 0 105 4 3 0 0 0 57 5 0 0 0
21C5 l 6 8 0 9 10 4 28 0 3 0 0 0 480
21C6 � 49 82 142 181 28 330 52 14 76 155 0 9 0
21C7 ⇔ 0 0 0 0 0 0 0 0 0 0 0 0 0
21C9 ⇒ 135 28 134 49 413 3 0 17 0 0 0 0 0
21CA � 0 0 0 0 4 0 0 0 0 0 0 0 0
21CB � 0 0 0 0 0 0 0 0 0 0 0 0 0
21CC 
 0 33 7 16 0 0 0 0 0 0 0 0 0
21CE < 0 0 0 0 0 0 0 0 0 0 0 0 0
21CF ; 0 0 0 1 0 0 0 0 0 0 0 0 0
21D0 ⇐ 19 49 108 15 9 16 5 14 18 5 24 0 0
21D1 ⇑ 0 0 3 2 0 0 0 0 3 0 0 0 0
21D2 ⇒ 350 2,620 1,098 563 385 466 532 424 742 304 440 184 68
21D3 ⇓ 4 12 25 6 1 2 0 7 3 0 0 0 0
21D4 ⇔ 274 1,064 335 256 225 181 161 129 383 230 122 46 0
21D5 m 0 0 0 0 0 2 0 0 0 0 0 0 0
21DA ⇐ 0 0 0 0 0 0 0 0 0 0 0 0 0
21DD ; 35 66 26 62 24 53 11 21 127 5 36 0 0
21E0 L99 0 0 0 0 0 0 0 0 0 0 0 0 0
21E2 99K 2 0 0 8 5 0 0 0 27 0 0 0 0
2200 ∀ 1,358 1,918 254 545 1,716 1,619 1,578 1,563 1,207 1,696 2,250 841 480
2201 { 3 0 6 8 4 14 0 0 6 0 0 0 0
2202 ∂ 26,256 2,488 8,660 20,098 24,182 5,713 5,349 8,540 6,869 45,942 30,756 30,589 9,703
2203 ∃ 138 973 59 120 162 443 826 176 416 109 464 83 0
2204 @ 0 0 0 0 1 6 0 0 0 0 0 0 0
2205 ∅ 628 4,729 1,571 2,216 742 1,201 1,191 654 2,399 339 2,714 120 480
2207 ∇ 15,088 210 1,500 3,233 10,111 2,339 433 7,005 231 12,243 37,506 26,429 3,531
2208 3 38,087 99,530 34,149 36,123 43,340 42,239 31,389 36,009 40,722 35,947 58,638 35,665 26,368
2209 /∈ 453 2,896 604 755 614 907 630 625 1,353 465 366 110 411
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Ucode Op 53 54 55 57 58 60 62 65 68 70 74 76 78

220B 3 211 309 82 79 323 265 52 32 124 276 36 83 34
220F

Q
1,111 1,960 2,177 1,480 1,046 2,711 2,411 1,524 2,758 713 207 231 137

2210
‘

116 268 1,724 512 102 188 0 17 33 40 0 0 0
2211

P
9,834 7,035 5,997 7,746 11,541 18,789 20,431 17,451 13,271 22,887 7,166 7,543 27,225

2214 u 11 0 0 0 50 0 0 0 0 0 0 0 0
2216 \ 2,473 7,233 2,547 4,310 2,653 1,847 601 1,498 2,587 1,075 19,615 776 1,131
2218 ◦ 6,642 9,912 12,872 7,364 6,635 3,212 2,486 2,498 5,525 11,179 1,125 3,291 445
2219 • 1,759 755 8,494 2,579 2,181 500 306 830 960 483 403 212 1,748
221A

√
0 0 1 8 0 2 0 89 0 0 0 0 0

221D ∝ 11 0 0 6 3 31 150 25 48 11 0 64 0
221E ∞ 12,487 13,135 11,093 9,895 18,266 25,764 21,697 14,820 8,226 9,408 17,952 30,247 9,292
2220 ∠ 187 185 0 97 71 10 0 43 45 57 0 9 0
2221 ] 43 28 0 12 5 0 0 0 0 0 0 0 0
2222 ^ 0 8 0 0 0 1 0 0 0 0 0 0 0
2223 | 9,194 7,828 7,489 7,849 9,791 9,771 22,298 4,838 8,657 9,747 6,175 5,001 2,571
2224 - 3 12 54 53 3 1 0 0 36 0 0 0 0
2225 ‖ 378 375 194 338 677 682 665 618 425 1,575 1,235 1,220 548
2226 ∦ 6 0 0 2 0 0 0 25 0 5 0 0 0
2227 ∧ 9,666 5,579 10,324 3,775 7,185 1,839 1,121 567 681 6,297 574 2,024 0
2228 ∨ 454 2,459 3,075 610 436 1,028 676 463 392 132 1,063 212 274
2229 ∩ 5,066 17,608 5,084 9,101 4,403 4,327 1,671 3,127 8,514 4,169 10,406 2,865 1,474
222A ∪ 2,764 13,650 5,075 9,801 2,683 2,827 2,486 2,092 5,835 1,023 8,303 1,146 377
222B

R
7,002 1,200 1,389 3,025 11,417 16,484 16,128 12,253 3,138 8,131 29,777 27,899 35,214

222C
RR

7 12 4 17 263 62 121 154 0 0 269 305 1,440
222D

RRR
1 0 0 0 0 0 0 0 0 0 0 0 171

222E
H

59 0 44 17 135 14 0 3 0 23 0 9 0
2234 ∴ 0 0 0 0 0 0 0 0 0 0 0 0 0
2235 ∵ 0 0 0 0 0 1 0 0 0 0 0 0 0
223C ∼ 803 1,184 2,386 1,252 1,138 1,781 2,573 1,211 2,207 695 3,008 859 720
223D v 0 0 0 3 3 0 0 0 0 0 0 0 0
2240 o 0 0 211 159 4 169 0 0 12 0 0 0 0
2241 � 8 0 4 6 15 11 5 0 18 0 0 9 0
2243 ' 789 771 3,675 1,255 861 186 115 168 453 736 0 27 68
2244 6' 4 0 30 1 0 0 0 0 72 0 0 0 0
2245 ∼= 2,011 1,357 8,417 4,867 1,747 100 17 463 2,755 1,081 73 27 0
2247 � 12 4 27 83 9 0 0 0 57 0 12 0 0
2248 ≈ 272 210 394 370 202 415 248 877 352 276 207 221 411
2249 6≈ 2 0 0 1 3 1 5 0 3 34 0 0 0
224A u 15 0 0 22 0 1 0 0 0 0 0 0 0
224D � 1,429 1,006 1,191 2,065 1,443 1,411 1,833 1,563 2,490 1,684 1,100 2,246 1,680
224F l 0 0 0 0 0 0 0 0 0 0 0 0 0
2250

.
= 47 41 73 15 73 128 17 3 124 0 0 18 0

2251 + 58 0 0 0 10 0 0 0 0 115 0 0 0
2252 ; 0 0 0 0 0 0 0 0 0 0 0 0 0
2257 : 0 0 0 0 0 0 0 0 0 0 0 0 0

225C , 0 0 0 18 0 137 138 0 538 11 0 0 0
2260 6= 4,506 6,961 3,391 5,273 3,462 3,103 2,457 2,976 4,731 5,100 2,922 1,848 1,680
2262 6≡ 71 33 58 100 63 24 57 10 54 34 12 27 0
2264 ≤ 14,496 30,516 12,686 13,511 17,882 37,545 35,848 28,921 24,322 11,323 37,115 39,612 28,905
2265 ≥ 7,611 14,562 8,333 9,156 8,264 20,420 15,243 8,350 12,337 4,571 9,159 9,059 7,646
2266 5 5 0 7 44 3 0 0 10 0 0 0 0 0
2267 = 0 0 0 42 0 0 0 14 0 0 0 0 0
2268 � 0 8 0 0 0 0 0 0 0 0 0 0 0
2269 	 0 0 0 0 1 0 0 0 0 0 0 0 0
226A � 93 66 318 210 206 248 173 212 264 57 501 157 102
226B � 140 165 199 116 90 121 156 208 57 5 85 175 68
226D 6� 0 0 0 0 0 0 0 0 0 0 0 0 0
226E ≮ 0 33 3 0 1 0 0 0 0 0 0 0 0
226F ≯ 3 20 0 4 0 0 0 0 0 0 0 0 0
2270 � 1 57 10 7 1 2 28 14 21 0 0 0 0
2271 � 1 49 23 10 1 1 11 0 6 0 12 0 0
2272 . 55 0 0 12 79 47 75 248 0 11 97 18 0
2273 & 13 0 0 6 7 12 57 28 12 0 0 0 0
2276 ≶ 0 0 0 0 0 0 0 0 0 11 0 0 0
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Ucode Op 53 54 55 57 58 60 62 65 68 70 74 76 78

2277 ≷ 0 0 0 0 2 0 0 0 0 0 12 0 0
227A ≺ 53 317 169 279 64 207 0 179 413 0 379 0 0
227B � 70 33 18 29 28 52 0 100 42 0 0 0 0
227C 4 68 577 87 147 59 230 190 431 136 23 0 166 0
227D < 13 45 8 11 8 55 34 64 0 0 0 55 0
227E - 0 28 0 0 0 0 0 0 0 0 0 0 0
227F % 0 8 0 0 0 0 0 0 0 0 0 0 0
2280 ⊀ 0 0 2 0 0 0 0 0 0 0 0 0 0
2281 � 0 0 0 0 0 2 0 0 0 0 0 0 0
2282 ⊂ 7,435 16,122 6,063 10,380 6,288 3,416 1,445 3,267 5,455 6,412 7,484 2,394 1,817
2286 ⊆ 866 11,810 2,644 1,302 1,322 1,031 647 1,178 1,924 235 3,595 194 68
2289 + 0 20 0 1 0 0 0 25 0 0 0 0 0
228A ( 14 148 25 14 12 19 0 7 51 40 0 9 0
228B ) 6 33 0 1 1 1 0 3 24 0 0 0 0
228E ] 0 90 112 30 8 22 23 0 118 0 0 0 0
228F < 1 20 0 0 0 0 0 0 24 46 0 0 0
2290 = 10 0 0 3 0 0 0 0 0 0 0 0 0
2291 v 0 701 0 0 0 0 0 0 0 0 0 0 0
2292 w 0 160 0 0 0 0 0 0 0 0 0 0 0
2293 u 58 458 21 26 9 36 0 0 0 0 0 203 0
2294 t 279 532 1,753 882 126 49 11 35 1,502 69 0 0 34
2295 ⊕ 5,227 2,570 6,083 5,495 4,282 513 133 1,847 1,696 3,663 3,081 120 651
2296 	 29 90 58 31 11 36 0 0 76 5 0 9 0
2297

N
8,116 6,631 22,567 10,451 9,027 4,709 1,613 1,168 2,889 4,192 1,809 3,559 582

2299
J

185 20 57 100 157 164 17 1,247 1,119 17 207 0 0
229B ~ 13 49 53 146 0 0 0 0 0 0 0 0 0
229D � 0 0 0 0 0 0 0 0 0 0 0 0 0
229E � 23 8 0 42 31 98 28 0 176 0 0 0 0
229F � 0 0 41 0 0 0 0 0 27 0 0 0 0
22A0 � 90 86 1,678 29 46 6 0 0 3,977 172 0 0 0
22A1 � 0 0 27 6 0 0 0 0 149 0 0 0 0
22A2 ` 45 198 22 1 53 70 0 0 3 0 232 0 0
22A3 a 0 12 44 9 1 34 0 0 0 0 0 0 0
22A5 ⊥ 1,915 1,770 789 719 1,569 363 254 420 662 1,017 85 1,700 240
22A7 |= 12 53 0 0 0 9 0 0 6 0 0 0 0
22A9  0 127 0 0 0 0 0 0 0 0 0 0 0
22AC 0 0 16 0 0 0 0 0 0 0 0 0 0 0
22AD 2 0 4 0 0 0 0 0 0 0 0 0 0 0
22B2 � 3 70 89 38 15 21 0 0 69 0 0 0 0
22B3 � 2 0 7 16 34 13 0 0 24 0 0 0 0
22B4 � 7 99 14 4 0 3 0 0 0 0 0 0 0
22B5 � 0 33 0 0 0 3 0 0 0 0 0 0 0
22B8 ( 0 0 0 4 0 0 0 0 0 0 0 0 0
22BA ᵀ 11 0 0 0 0 0 0 0 0 0 0 0 0
22BB Y 0 0 0 0 0 0 0 0 0 0 0 0 0
22BC Z 0 0 0 0 0 0 0 0 0 0 0 0 0
22C0

V
459 420 227 382 308 30 86 150 91 327 146 0 0

22C1
W

29 808 389 56 56 69 133 50 18 0 0 0 0
22C4 � 157 165 251 304 90 167 34 0 91 0 0 0 0
22C5 � 12,170 7,143 6,724 7,495 9,643 7,929 8,714 12,534 7,715 12,898 7,215 34,897 8,640
22C6 ? 1,665 1,440 872 830 951 1,003 179 348 784 293 36 110 0
22C7 > 0 0 0 0 0 0 0 0 0 0 0 0 0
22C8 1 38 0 4 90 4 9 0 0 72 0 0 0 0
22C9 n 196 94 142 109 123 17 0 0 0 5 0 0 0
22CA o 68 375 336 214 221 1 0 0 42 69 0 0 0
22CB h 0 0 14 0 0 0 0 0 0 0 0 0 0
22CC i 17 0 0 0 0 0 0 0 0 0 0 0 0
22CD w 2 0 1 0 42 0 0 3 0 0 0 0 0
22CF f 0 0 0 0 0 23 0 0 0 0 0 0 0
22D0 b 3 12 0 0 12 14 0 0 0 17 0 18 0
22D1 c 0 12 0 0 0 0 0 0 0 0 0 0 0
22D2 e 0 8 0 0 0 0 0 0 0 0 0 0 0
22D3 d 0 12 0 0 0 0 0 0 0 0 0 0 0
22D6 l 0 111 3 6 0 0 0 57 12 0 0 0 0
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Ucode Op 53 54 55 57 58 60 62 65 68 70 74 76 78

22D7 m 0 0 2 7 0 0 0 0 9 0 0 0 0
22D8 ≪ 0 0 47 0 0 1 0 0 145 0 0 0 0
22D9 ≫ 0 0 0 0 0 1 0 0 0 0 0 0 0

22DB R 0 0 0 0 0 0 0 0 0 0 0 0 0

22DF 3 0 0 0 0 0 1 0 0 0 0 0 0 0
22E0 6� 0 0 0 0 0 3 0 3 3 0 0 9 0
22E1 6� 0 0 0 0 0 0 0 0 0 0 0 0 0
22E2 6v 0 0 0 0 0 0 0 0 0 0 0 0 0
22E6 � 0 0 0 0 0 0 0 0 0 0 0 0 0
22E8 � 0 0 0 0 0 0 0 0 0 0 0 0 0
22E9 � 0 0 0 0 5 0 0 0 0 0 0 0 0
22EB 7 0 0 0 0 0 0 0 0 0 0 0 0 0
22EC 5 0 0 0 0 0 0 0 0 0 0 0 0 0

22ED 4 0 0 0 0 0 0 0 0 0 0 0 0 0

22EE
... 215 45 180 381 182 135 433 531 322 437 24 0 0

22EF · · · 8,611 7,741 12,917 11,234 8,018 8,031 7,650 10,118 15,180 7,125 2,641 3,198 13,166

22F1
.. . 72 8 28 68 27 51 63 319 51 74 0 0 0

2308 d 22 111 241 92 24 242 260 43 495 0 0 0 0
2309 e 15 111 241 91 26 231 208 43 489 0 330 0 0
230A b 38 272 74 200 29 509 474 222 772 51 12 0 0
230B c 89 272 75 210 107 488 451 150 693 287 0 0 0
2310 ¬ 0 8 0 0 0 0 0 0 15 0 0 0 0
231C p 19 0 0 5 0 0 0 21 0 0 0 0 205
231D q 3 0 0 5 0 0 0 21 0 0 0 0 205
231E x 25 0 5 0 2 0 0 0 0 0 0 0 0
231F y 543 0 0 14 192 0 0 0 0 17 0 0 0
2322 _ 0 123 24 76 1 0 0 0 27 11 0 0 0
2323 ` 35 0 458 117 7 1 0 0 85 11 0 0 0
2329 〈 5,595 4,819 3,590 4,512 5,034 3,842 1,064 1,890 3,050 5,417 3,839 3,124 1,645
232A 〉 5,608 4,423 3,591 4,524 5,236 3,873 1,827 1,887 3,068 5,417 3,839 3,124 1,645
23D4 t 35 0 94 76 24 0 0 0 0 115 0 0 0
25A0 � 157 90 72 86 74 113 52 323 118 327 0 0 960
25A1 � 360 718 951 545 265 593 185 255 638 713 12 166 0
25AA 0 0 0 1 0 0 0 0 0 0 0 0 0
25AB 2 720 491 1,358 773 872 552 566 391 681 575 428 878 445
25B2 N 29 12 2 1 0 0 0 255 0 0 0 0 0
25B3 4 480 1,419 339 433 479 254 370 168 60 17 48 3,392 0
25B6 I 2 0 1 6 16 0 0 0 0 0 0 0 0
25BB . 5 0 57 237 202 18 0 79 18 0 0 0 0
25BC H 2 0 0 0 0 0 0 0 0 28 0 0 0
25BD O 94 78 45 9 230 1 69 35 0 0 0 64 0
25C0 J 1 0 15 2 12 0 0 0 0 0 0 0 0
25C5 / 2 70 74 72 182 14 0 0 0 5 0 0 0
25CA ♦ 30 41 20 7 0 10 0 0 88 115 12 0 0
25EF © 14 0 39 65 8 4 104 0 54 11 0 0 0
2605 F 6 49 85 6 0 18 0 0 6 0 0 0 0
2660 ♠ 0 0 0 3 0 1 0 0 0 0 0 0 0
2663 ♣ 44 0 39 22 57 1 0 25 0 0 0 73 0
2665 ♥ 3 8 0 0 13 1 0 0 0 0 0 0 0
2666 ♦ 20 618 85 14 16 149 150 0 39 126 0 0 0
266D [ 414 0 204 104 274 34 0 35 0 373 0 64 0
266E \ 24 16 110 76 59 65 0 0 121 0 0 0 0
266F ] 974 375 608 1,021 1,077 188 86 740 24 1,403 110 231 0
2A0C

RRRR
0 0 0 0 0 0 0 0 0 0 0 0 0

2A7D 6 326 437 699 532 326 1,295 156 1,028 1,918 759 0 18 2,811
2A7E > 164 206 657 369 99 611 17 381 1,100 448 0 46 685
2A85 / 0 0 0 0 0 0 0 7 0 0 0 0 0
2A86 ' 0 0 0 0 0 0 0 3 0 0 0 0 0
2A87 � 9 4 0 2 0 0 0 0 0 0 0 0 0
2A88  0 0 0 0 1 0 0 0 0 0 0 0 0

2A8B S 0 0 0 0 0 0 0 0 0 0 0 0 0
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2A8C T 0 0 0 0 0 0 0 0 0 0 0 0 0

2A95 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2A96 1 0 0 0 0 0 0 0 0 0 0 0 0 0
2AC5 j 0 0 1 0 0 0 0 0 0 0 0 0 0
2AC6 k 0 0 2 0 0 0 0 0 0 0 0 0 0
2ACB $ 3 20 3 1 7 4 0 0 0 0 0 0 0
2ACC % 1 8 0 0 2 0 0 0 12 0 0 0 0

FE37 z}|{ 29 24 26 61 23 27 17 10 51 28 0 0 0
FE38 |{z} 147 99 185 114 100 144 69 269 285 86 281 18 68
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Ucode Op 80 81 82 83 85 86 90 91 92 93 94 97

0021 ! 6,051 2,868 1,545 544 1,062 259 1,372 675 2,568 452 1,250 0
0022 “ 0 3,141 3,284 2,077 3,186 3,630 3,194 2,104 2,316 2,625 1,963 0
0023 # 0 1,320 672 532 0 0 793 1,945 884 177 2,047 0
0024 $ 0 0 0 76 0 0 0 0 0 0 0 1,442
0025 % 0 3 15 0 0 86 147 238 273 157 42 180
0026 & 0 173 36 0 0 0 0 456 0 13 73 180
002A ∗ 15,783 29,049 17,241 22,969 25,754 12,621 26,304 16,658 12,781 16,834 14,258 540
002B + 77,526 83,407 82,175 87,343 54,606 101,404 80,442 109,282 103,935 86,737 95,802 135,749
002C , 110,320 115,320 126,000 104,903 157,890 118,997 123,800 129,137 93,449 130,998 120,445 58,409
002D − 138,861 125,542 134,826 95,641 71,156 125,999 105,650 137,337 165,483 105,514 117,173 125,473
002E . 4,334 1,319 571 5,485 442 2,377 2,812 1,151 1,958 7,468 174 0
002F / 14,638 16,270 26,477 15,773 31,153 10,244 20,424 18,782 25,689 11,774 29,714 27,402
003A : 0 941 511 608 0 0 872 19 400 144 1,050 0
003C < 13,002 9,376 16,597 14,683 15,045 19,018 14,602 18,842 16,908 11,688 9,625 2,343
003D = 124,304 139,464 116,334 138,046 115,939 98,595 149,448 129,077 139,247 122,604 149,341 254,011
003E > 12,185 9,366 16,739 18,206 19,824 27,750 14,896 16,221 19,329 15,436 9,698 5,228
005C \ 0 586 1,346 646 265 389 1,283 297 484 446 633 0
007C | 1,226 98 9 443 0 0 0 0 0 0 0 0
00A3 £ 0 10 0 0 0 0 0 0 0 0 0 0
00A7 § 0 340 26 177 0 0 0 0 0 301 63 0
00A9 c© 81 0 0 0 0 0 0 0 0 0 0 0
00AC 6= 0 12 83 0 0 0 9 79 0 0 168 0
00AF ¯ 2,208 15,174 12,795 29,177 10,797 864 4,047 3,812 3,684 9,496 4,896 180
00B1 ± 4,252 5,421 3,017 4,903 4,867 3,328 803 1,111 1,263 1,076 1,704 1,802
00B6 ¶ 0 157 347 0 0 0 0 0 0 0 0 0
00D7 × 8,668 6,669 4,652 15,912 23,984 5,835 7,987 2,521 8,022 8,860 6,406 4,506
00F7 ÷ 0 0 0 0 0 0 205 0 63 6 0 0
0127 ~ 8,505 2,913 64 278 0 0 0 0 0 0 0 0
0131 ı 0 10 0 0 0 0 0 0 0 505 0 0
0141  L 0 80 55 0 0 0 9 0 0 6 0 0
0142  l 0 178 694 0 0 0 362 0 0 0 0 0
0152 Œ 0 0 0 0 0 0 0 0 0 0 0 0
02B9 ′ 0 65 0 76 0 0 0 0 21 0 5 0
02C6 b 7,196 13,205 10,079 11,681 17,346 7,693 9,594 10,979 7,011 12,030 12,807 4,687
02C7 ˇ 0 957 89 2,521 0 0 382 0 0 367 47 0
02C9 ¯ 7,441 8,019 8,129 8,349 16,373 15,215 9,192 3,951 2,505 13,861 7,187 0
02CB ` 0 42 0 0 0 0 0 0 0 0 0 0
02D8 ˘ 0 522 149 5,333 0 0 19 893 0 32 0 0
02DA ˚ 0 0 0 1,254 0 0 0 0 0 0 0 0
02DC e 29,031 20,803 14,329 19,536 21,948 13,313 8,232 4,268 10,528 15,777 8,522 19,109
2011 −− 0 0 0 0 0 0 0 0 0 0 0 0
2016 ‖ 2,780 244 151 0 0 0 0 0 0 0 0 0
2020 † 0 1,076 366 1,672 0 0 117 1,429 0 91 237 0
2021 ‡ 0 47 3 0 0 0 19 0 0 39 10 0
2026 . . . 3,352 8,654 7,157 4,358 3,451 389 17,062 8,775 11,054 11,229 16,073 1,622
2032 ′ 10,058 4,174 5,875 8,146 0 1,685 1,930 9,312 6,127 3,379 2,870 0
2035 8 0 0 0 0 0 0 0 0 0 0 0 0
2061 135,754 92,664 109,076 94,628 99,389 138,794 130,416 112,419 125,939 131,681 121,590 186,226
20D7 ~ 0 636 3,344 101 21,152 605 441 5,082 0 308 532 0
2102 C 0 1,430 113 0 0 0 68 0 0 39 205 0
210D H 0 52 77 0 0 0 0 0 0 0 0 0
210F } 0 17 0 0 0 0 0 0 0 0 0 0
2111 = 0 119 138 76 0 86 0 0 0 13 5 0
2113 ` 10,958 7,778 10,714 2,432 34,250 1,123 4,155 6,274 22,235 6,654 7,466 0
2115 N 0 46 162 0 0 0 0 59 0 13 358 0
2118 ℘ 0 362 236 0 0 0 0 0 0 0 0 0
2119 P 0 43 636 0 0 129 39 79 0 177 121 0
211A Q 0 129 3 0 0 0 0 0 0 0 284 0
211C < 0 41 168 468 0 0 490 79 0 354 5 0
211D R 0 918 735 88 0 605 891 953 694 977 21 0
2124 Z 0 525 498 0 0 129 0 0 0 0 4,364 0
2127 0 0 0 0 0 0 0 0 0 0 0 0 0
2135 ℵ 0 16 6 456 0 0 0 0 0 72 0 0
2136 i 0 0 0 0 0 0 0 0 0 0 0 0
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2137 ג 0 0 0 0 0 0 0 0 0 0 0 0
2138 k 0 0 0 0 0 0 0 0 0 0 0 0
2190 ← 81 400 243 405 0 0 1,215 0 0 196 142 0
2191 ↑ 163 231 734 12 0 43 254 575 21 13 94 0
2192 → 10,876 14,903 13,306 23,438 40,357 13,140 10,780 10,106 11,138 14,766 10,923 17,126
2193 ↓ 899 337 1,051 278 0 86 392 119 421 144 369 0
2194 ↔ 0 66 206 63 0 0 78 0 0 0 47 0
2196 0 0 3 0 0 0 0 0 0 21 0 0 0
2197 1 0 29 221 0 0 0 39 119 63 26 15 0
2198 ↘ 0 38 176 63 0 0 9 79 42 39 10 0
2199 ↙ 0 4 1 0 0 0 0 0 126 6 0 0
219B 9 0 0 0 0 0 0 0 0 0 0 0 0
219E 8 0 9 0 0 0 0 0 0 0 0 0 0
21A0 � 0 43 3 0 0 0 0 0 0 39 0 0
21A2 � 0 0 0 0 0 0 0 0 0 0 0 0
21A3 � 0 0 0 0 0 0 0 0 0 0 0 0
21A6 7−→ 2,371 2,728 1,544 2,305 442 778 1,489 1,012 947 2,598 1,873 0
21A9 ←↩ 0 9 0 101 0 0 0 0 0 0 0 0
21AA ↪→ 0 341 121 1,152 0 43 29 0 0 13 63 0
21AB " 0 2 0 0 0 0 0 0 0 0 0 0
21AC # 0 0 0 0 0 0 0 0 0 0 0 0
21AD ! 0 2 7 0 0 0 0 0 0 0 0 0
21AE = 0 0 17 0 0 0 0 0 0 0 0 0
21B0 � 0 0 0 0 0 0 0 0 0 0 0 0
21B1 � 0 0 0 0 0 0 0 0 0 0 0 0
21B6 x 0 3 0 0 0 0 0 0 0 0 0 0
21B7 y 0 0 0 0 0 0 98 198 0 65 0 0
21BA 	 0 0 0 0 0 0 0 0 0 0 0 0
21BB � 0 4 0 0 0 0 0 0 0 0 0 0
21BC ↼ 0 140 0 0 0 0 0 0 0 0 0 0
21BD ↽ 0 14 0 0 0 0 0 0 0 0 0 0
21BE � 0 73 47 0 0 0 0 0 0 0 94 0
21BF � 0 0 0 0 0 0 0 0 0 0 0 0
21C0 ⇀ 0 112 39 38 0 129 0 0 0 0 42 0
21C1 ⇁ 0 0 0 0 0 0 0 0 0 0 0 0
21C4 � 0 0 0 0 0 0 0 0 0 0 0 0
21C5 l 0 1 12 0 0 0 0 0 0 0 0 0
21C6 � 0 136 918 25 177 0 19 19 105 32 153 0
21C7 ⇔ 0 0 0 0 0 0 0 0 0 0 0 0
21C9 ⇒ 0 8 25 0 0 0 0 0 0 242 100 0
21CA � 0 0 0 0 0 0 0 0 0 0 0 0
21CB � 0 0 0 0 0 0 0 0 0 0 0 0
21CC 
 0 4 0 0 0 0 0 0 42 0 0 0
21CE < 0 0 0 0 0 0 0 0 0 0 0 0
21CF ; 0 2 0 0 0 0 0 0 0 0 0 0
21D0 ⇐ 0 16 6 0 0 0 0 19 0 39 63 0
21D1 ⇑ 0 0 0 0 0 0 0 0 0 0 0 0
21D2 ⇒ 327 419 435 354 0 0 823 1,032 547 715 696 721
21D3 ⇓ 0 4 0 0 0 0 19 0 42 13 0 0
21D4 ⇔ 408 200 146 494 0 0 431 337 589 761 717 180
21D5 m 0 0 6 0 0 0 19 0 0 0 0 0
21DA ⇐ 0 0 0 0 0 0 0 0 0 0 0 0
21DD ; 0 55 132 0 0 0 0 0 0 13 26 0
21E0 L99 0 0 0 0 0 0 0 0 0 0 0 0
21E2 99K 0 0 0 0 0 0 0 0 0 0 0 0
2200 ∀ 981 1,321 1,473 2,039 2,920 302 1,960 1,409 779 4,928 1,018 360
2201 { 0 14 23 0 0 0 0 0 0 0 0 0
2202 ∂ 13,984 13,091 7,044 34,853 4,425 10,157 5,909 3,931 7,643 16,453 1,240 9,374
2203 ∃ 163 98 353 443 354 43 284 416 42 945 205 0
2204 @ 0 0 12 0 0 0 0 0 0 0 0 0
2205 ∅ 490 531 1,588 392 1,593 86 1,323 496 442 564 2,110 0
2207 ∇ 1,308 4,752 1,820 18,890 5,752 22,606 1,920 119 2,126 1,253 828 0
2208 3 32,384 38,178 40,757 43,760 63,633 61,551 57,019 41,695 28,847 53,554 47,576 7,571
2209 /∈ 736 528 975 570 1,239 3,501 1,499 774 1,200 997 701 0
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220B 3 0 291 325 354 0 302 58 99 0 249 126 0
220F

Q
736 1,849 3,066 114 0 475 1,617 694 1,326 616 2,812 8,833

2210
‘

0 272 203 215 0 0 0 0 0 0 84 0
2211

P
18,400 14,513 18,706 8,830 11,062 3,933 16,700 9,153 16,613 11,944 18,142 7,391

2214 u 0 0 0 0 0 0 0 0 0 0 0 0
2216 \ 81 915 2,693 1,089 8,673 907 1,372 933 758 2,644 1,915 0
2218 ◦ 9,322 7,521 2,497 6,157 2,566 475 3,273 1,886 1,495 2,717 1,815 2,704
2219 • 654 1,751 982 874 4,513 0 284 19 231 144 707 1,081
221A

√
0 4 18 190 0 0 0 0 0 0 0 0

221D ∝ 0 7 22 0 0 0 19 19 0 6 58 0
221E ∞ 18,645 14,562 20,744 10,997 11,593 21,396 8,448 24,163 12,465 15,167 11,677 5,768
2220 ∠ 0 1 0 0 0 0 127 0 0 0 0 360
2221 ] 0 0 0 0 0 0 0 0 0 0 0 0
2222 ^ 0 0 0 12 0 0 0 0 0 0 0 0
2223 | 19,954 7,416 8,244 9,198 5,133 4,495 6,203 14,831 24,467 13,736 11,276 2,343
2224 - 0 6 1 0 0 0 0 0 0 0 100 0
2225 ‖ 3,516 537 211 620 442 1,383 333 119 147 2,684 1,857 0
2226 ∦ 0 0 0 0 0 0 0 0 0 0 0 0
2227 ∧ 1,962 4,457 1,116 6,170 3,451 821 1,519 1,588 568 925 828 0
2228 ∨ 0 2,309 1,253 646 708 518 725 1,369 273 630 612 0
2229 ∩ 5,233 2,067 4,629 3,674 8,142 2,939 5,988 4,546 4,358 3,642 7,973 360
222A ∪ 981 1,380 3,130 1,583 1,327 1,728 4,576 1,945 2,358 1,778 6,047 3,966
222B

R
19,708 6,664 10,351 9,045 7,699 27,836 5,125 13,620 4,969 9,969 6,073 28,483

222C
RR

81 20 63 0 0 0 0 0 0 0 36 0
222D

RRR
0 0 1 0 0 0 0 0 0 0 0 0

222E
H

0 124 110 836 265 43 0 0 21 0 63 0
2234 ∴ 0 0 0 0 0 0 0 0 0 0 0 0
2235 ∵ 0 0 0 0 0 0 0 0 0 0 0 0
223C ∼ 408 934 1,716 1,165 619 216 450 972 1,179 341 2,200 901
223D v 0 0 0 0 0 0 0 0 0 0 0 0
2240 o 0 5 3 0 0 0 0 0 0 0 0 0
2241 � 0 20 1 0 0 0 0 0 0 26 10 0
2243 ' 0 680 301 557 88 0 9 39 126 137 290 0
2244 6' 0 1 0 0 0 0 0 0 0 0 0 0
2245 ∼= 81 1,447 157 2,723 0 0 0 158 0 479 807 0
2247 � 0 7 0 25 0 0 0 0 0 0 5 0
2248 ≈ 81 120 614 506 0 302 499 377 547 196 875 3,785
2249 6≈ 0 0 0 0 0 0 0 0 0 0 0 0
224A u 0 0 0 0 0 0 0 0 0 0 0 0
224D � 654 1,691 1,785 2,483 1,947 259 1,822 4,308 568 1,988 4,358 2,884
224F l 0 0 0 0 0 0 0 0 0 0 0 0
2250

.
= 0 68 222 101 0 0 0 436 0 1,135 142 0

2251 + 0 0 0 506 0 0 0 0 0 0 0 0
2252 ; 0 0 0 0 0 0 0 0 0 0 0 0
2257 : 0 0 0 12 0 0 0 0 0 0 0 0

225C , 0 0 75 0 0 0 0 0 0 85 1,435 0
2260 6= 5,152 3,732 3,716 3,661 4,779 864 3,694 1,886 3,326 4,836 4,960 4,867
2262 6≡ 0 31 99 76 0 43 9 59 42 13 453 0
2264 ≤ 23,225 16,152 31,995 10,604 15,045 50,745 34,272 39,908 34,048 25,963 25,672 12,619
2265 ≥ 5,724 7,588 17,820 6,220 6,283 17,808 23,011 16,936 21,077 10,796 13,223 1,442
2266 5 0 7 9 0 0 0 0 0 0 0 5 0
2267 = 0 6 1 0 0 0 0 0 0 0 0 0
2268 � 0 0 0 0 0 0 0 0 0 0 0 0
2269 	 0 0 0 0 0 0 0 0 0 0 0 0
226A � 1,063 95 407 25 0 0 186 258 210 262 137 0
226B � 163 90 222 25 0 172 205 0 21 13 137 0
226D 6� 0 0 0 0 0 0 0 0 0 0 21 0
226E ≮ 0 14 0 0 0 0 0 59 0 0 0 0
226F ≯ 0 14 0 0 0 0 0 0 0 0 0 0
2270 � 0 26 3 0 0 0 58 39 0 26 0 0
2271 � 0 1 0 0 0 0 19 0 0 0 0 0
2272 . 0 123 29 0 0 0 0 0 0 0 226 0
2273 & 0 1 12 0 0 0 0 0 0 0 31 0
2276 ≶ 0 0 0 0 0 0 0 0 0 0 0 0
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2277 ≷ 0 0 0 0 0 0 0 0 0 0 0 0
227A ≺ 0 396 404 0 0 0 68 714 0 98 221 0
227B � 0 170 44 0 0 0 1,538 377 0 144 89 0
227C 4 0 95 311 0 0 0 68 1,052 0 45 158 180
227D < 0 2 75 88 0 0 921 0 0 255 237 0
227E - 0 0 0 0 0 0 0 0 0 0 10 0
227F % 0 0 0 0 0 0 0 0 0 0 0 0
2280 ⊀ 0 0 0 0 0 0 0 0 0 0 10 0
2281 � 0 0 0 0 0 0 0 0 0 0 0 0
2282 ⊂ 2,371 3,950 3,882 5,523 10,354 2,939 4,880 1,449 2,779 4,620 3,514 360
2286 ⊆ 81 924 955 1,380 0 216 3,508 1,270 1,073 2,408 2,200 0
2289 + 0 1 0 0 0 0 0 0 0 0 0 0
228A ( 0 14 9 0 0 0 19 0 0 6 15 0
228B ) 0 2 3 0 0 0 0 0 0 0 0 0
228E ] 0 33 17 405 0 0 9 377 0 0 0 0
228F < 0 6 0 0 0 0 0 0 0 0 0 0
2290 = 0 0 0 0 0 0 0 0 0 0 0 0
2291 v 0 12 0 0 0 0 58 0 0 0 0 0
2292 w 0 0 0 0 0 0 0 0 0 0 0 0
2293 u 0 176 0 0 0 0 0 158 0 0 0 0
2294 t 0 317 48 38 88 0 0 158 0 26 52 0
2295 ⊕ 0 3,590 606 4,244 1,150 43 715 1,508 1,789 958 2,691 0
2296 	 0 39 1 0 0 0 0 0 0 72 221 0
2297

N
10,549 32,616 6,658 13,188 1,239 216 2,009 218 294 3,878 1,598 0

2299
J

0 388 86 0 0 0 0 0 2,021 0 126 0
229B ~ 0 221 0 0 0 0 0 0 0 0 0 0
229D � 0 0 0 0 0 0 0 0 0 0 0 0
229E � 0 4 0 0 0 0 0 655 0 0 717 0
229F � 0 0 0 0 0 0 0 1,429 0 0 47 0
22A0 � 0 251 0 0 0 0 0 0 0 0 0 0
22A1 � 0 9 0 0 0 0 0 0 0 0 258 0
22A2 ` 0 97 4 0 0 0 0 0 0 91 73 0
22A3 a 0 95 0 0 0 0 0 0 0 0 0 0
22A5 ⊥ 163 1,071 41 1,228 0 345 548 59 0 702 2,828 540
22A7 |= 0 14 0 0 0 0 0 0 0 0 0 0
22A9  0 0 0 0 0 0 0 0 0 0 0 0
22AC 0 0 0 0 0 0 0 0 0 0 0 0 0
22AD 2 0 0 0 0 0 0 0 0 0 0 0 0
22B2 � 0 30 15 0 0 0 0 953 0 0 0 0
22B3 � 0 33 18 0 0 0 0 595 0 0 0 0
22B4 � 0 0 0 0 0 0 0 0 0 0 5 0
22B5 � 0 1 3 0 0 0 0 0 0 0 0 0
22B8 ( 0 32 0 0 0 0 0 0 0 0 0 0
22BA ᵀ 0 2 0 0 0 0 754 0 0 0 26 0
22BB Y 0 0 0 0 0 0 0 0 0 0 10 0
22BC Z 0 0 0 0 0 0 0 0 0 0 10 0
22C0

V
0 351 59 114 0 0 137 0 0 32 184 0

22C1
W

0 239 37 0 0 0 78 0 0 59 116 0
22C4 � 163 65 15 12 0 0 0 0 0 1,312 10 0
22C5 � 9,322 10,731 8,702 11,503 2,743 24,119 11,015 9,133 5,327 11,833 6,622 17,486
22C6 ? 245 1,445 1,403 1,393 0 0 548 1,191 0 1,548 638 0
22C7 > 0 0 0 0 0 0 0 0 0 0 0 0
22C8 1 0 4 37 0 0 0 235 0 0 0 126 0
22C9 n 0 234 0 38 0 0 0 0 0 0 10 0
22CA o 0 245 127 88 0 0 0 0 0 0 26 0
22CB h 0 0 0 0 0 0 0 0 0 0 0 0
22CC i 0 0 0 0 0 0 0 0 0 0 0 0
22CD w 0 0 0 0 0 0 0 0 0 0 0 0
22CF f 0 0 0 0 0 0 0 0 0 0 0 0
22D0 b 0 9 31 76 0 0 0 0 0 0 0 0
22D1 c 0 2 0 0 0 0 0 0 0 0 0 0
22D2 e 0 0 0 0 0 0 0 0 0 0 0 0
22D3 d 0 0 0 0 0 0 0 0 0 0 0 0
22D6 l 0 0 6 0 0 0 0 0 0 26 0 0
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22D7 m 0 0 0 0 0 0 0 0 0 0 0 0
22D8 ≪ 0 0 0 0 0 0 0 0 0 0 0 0
22D9 ≫ 0 0 0 0 0 0 0 0 0 0 0 0

22DB R 0 0 0 0 0 0 0 0 0 0 0 0

22DF 3 0 0 4 0 0 0 0 0 0 0 0 0
22E0 6� 0 0 1 0 0 0 0 0 0 6 0 0
22E1 6� 0 0 1 0 0 0 0 0 0 0 5 0
22E2 6v 0 0 0 0 0 0 0 0 0 0 0 0
22E6 � 0 0 0 0 0 0 0 0 0 0 0 0
22E8 � 0 0 0 0 0 0 0 0 0 0 0 0
22E9 � 0 9 0 0 0 0 0 0 0 0 0 0
22EB 7 0 0 0 0 0 0 0 0 0 0 0 0
22EC 5 0 0 0 0 0 0 0 0 0 0 0 0

22ED 4 0 0 0 0 0 0 0 0 0 0 0 0

22EE
... 0 192 94 25 0 0 245 297 147 774 981 5,408

22EF · · · 899 10,887 9,391 3,104 2,389 1,512 9,300 9,728 8,464 14,248 12,896 19,289

22F1
.. . 0 111 52 12 0 0 107 0 42 105 364 0

2308 d 0 24 168 0 0 0 499 675 863 170 606 0
2309 e 0 9 149 0 0 0 499 675 863 308 585 0
230A b 0 376 833 25 0 0 1,293 2,303 1,663 144 1,150 0
230B c 0 466 835 291 0 0 1,293 2,303 1,663 144 1,171 0
2310 ¬ 0 0 0 0 0 0 0 0 0 0 0 0
231C p 0 9 0 0 0 0 0 0 0 0 0 0
231D q 0 9 0 0 0 0 0 0 0 0 364 0
231E x 0 0 0 557 0 0 0 0 0 0 0 0
231F y 0 9 0 190 0 0 0 0 0 6 0 0
2322 _ 0 0 0 0 0 0 0 0 0 105 0 0
2323 ` 0 11 0 12 0 0 0 0 0 0 0 0
2329 〈 12,021 6,373 4,861 5,181 8,230 3,025 3,577 1,568 315 3,104 3,160 721
232A 〉 13,493 7,370 5,106 5,181 8,142 3,025 3,577 1,548 315 3,104 3,166 721
23D4 t 0 0 0 0 0 0 0 0 0 0 0 0
25A0 � 0 161 107 950 0 0 196 0 0 0 226 0
25A1 � 0 766 268 0 0 0 480 39 442 341 226 1,261
25AA 0 0 0 0 0 0 0 0 0 0 0 0
25AB 2 0 553 671 1,887 0 0 607 218 589 229 770 0
25B2 N 0 0 0 0 0 0 0 0 0 0 31 0
25B3 4 0 222 219 608 0 3,025 480 1,270 21 387 279 1,442
25B6 I 0 60 0 0 0 0 0 0 0 0 0 0
25BB . 1,144 731 22 0 0 0 98 0 0 0 0 0
25BC H 0 0 0 0 0 0 0 0 0 0 0 0
25BD O 0 227 1 3,230 0 0 735 59 42 0 0 0
25C0 J 0 91 0 0 0 0 0 0 0 0 21 0
25C5 / 0 558 28 0 0 0 0 0 0 242 0 0
25CA ♦ 0 4 6 0 0 0 0 0 0 0 10 0
25EF © 0 17 0 0 0 0 0 0 0 0 0 0
2605 F 0 19 0 0 0 0 0 0 0 0 21 0
2660 ♠ 0 7 0 0 0 0 0 0 0 0 10 0
2663 ♣ 0 0 4 0 0 0 0 0 0 0 0 0
2665 ♥ 0 6 0 0 0 0 0 0 0 0 15 0
2666 ♦ 0 302 11 38 0 0 137 0 0 807 58 0
266D [ 0 95 192 63 0 0 0 0 0 1,470 759 0
266E \ 0 173 205 88 0 0 0 0 0 656 543 0
266F ] 0 560 172 38 0 0 117 0 0 1,082 300 0
2A0C

RRRR
0 0 0 0 0 0 0 0 0 0 0 0

2A7D 6 0 418 1,913 215 0 0 460 39 0 1,562 2,311 0
2A7E > 0 131 920 88 0 0 0 39 0 446 548 0
2A85 / 0 0 0 0 0 0 0 0 0 0 0 0
2A86 ' 0 0 0 0 0 0 0 0 0 0 0 0
2A87 � 0 0 0 0 0 0 0 0 0 0 0 0
2A88  0 0 0 0 0 0 0 0 0 0 0 0

2A8B S 0 0 0 0 0 0 0 0 0 0 0 0
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2A8C T 0 0 0 0 0 0 0 0 0 0 0 0

2A95 0 0 0 0 0 0 0 0 0 0 0 0 0
2A96 1 0 0 0 0 0 0 0 0 0 0 0 0
2AC5 j 0 0 0 0 0 0 0 0 0 0 0 0
2AC6 k 0 0 0 0 0 0 0 0 0 0 0 0
2ACB $ 0 9 1 0 0 0 0 19 0 0 89 0
2ACC % 0 8 0 0 0 0 0 59 0 0 0 0

FE37 z}|{ 0 28 61 0 0 0 19 0 0 0 73 360
FE38 |{z} 0 183 116 12 0 86 137 19 0 118 290 0
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Appendix D

Significant Identifiers and Operators

Notes:

• Frequency of each identifier and operator per million instances.

• “Raw” statistics include all identifiers or operators in the subject classification.

• “Sig.” statistics have the top 20 identifiers or operators overall removed.

• List of popular identifiers and operators overall can be found in figure 6.2.

• Unicode 2061, 2062 and 2063 are invisible operators. TeX does not have any of these
invisible operators. These invisible operators result from the TEX to MathML conver-
sion.

– 2061 – Function application

– 2062 – Invisible times

– 2063 – Invisible separator

D.1 Identifiers
00 (Raw)

Ucode Id Freq
006E n 109,882
0078 x 58,200
006B k 37,235
006D m 36,818
0069 i 34,106
03B1 α 29,726
0064 d 28,265
0050 P 26,492
0073 s 26,284
0065 e 25,971
0079 y 21,538
0057 W 21,121
0042 B 20,704
004C L 20,547
03B8 ϑ 18,930
0041 A 18,670
0070 p 18,409
0053 S 17,992
007A z 17,157
0077 w 16,792

00 (Sig.)
Ucode Id Freq

0050 P 26,492
0065 e 25,971
0079 y 21,538
0057 W 21,121
0042 B 20,704
004C L 20,547
03B8 ϑ 18,930
007A z 17,157
0077 w 16,792
0045 E 15,645
0068 h 15,488
006C l 15,332
0056 V 14,758
0052 R 13,872
004E N 13,715
0051 Q 13,663
0062 b 11,525
0071 q 10,638
03C0 π 9,752
0063 c 9,647

01 (Raw)
Ucode Id Freq

0078 x 105,258
006E n 54,140
0074 t 44,012
0079 y 34,209
0061 a 30,896
0066 f 29,820
006B k 23,757
03BB λ 23,210
0070 p 21,895
0069 i 20,050
0043 C 19,504
0062 b 19,128
0077 w 18,821
0067 g 18,565
006D m 18,155
0041 A 17,318
007A z 16,635
0063 c 16,464
0072 r 15,729
004D M 15,610

01 (Sig.)
Ucode Id Freq

0079 y 34,209
03BB λ 23,210
0062 b 19,128
0077 w 18,821
0067 g 18,565
007A z 16,635
0063 c 16,464
0054 T 15,542
0050 P 15,268
0071 q 14,158
0075 u 13,372
0056 V 12,689
03B2 β 10,332
004C L 9,683
03B5 ε 9,342
0048 H 9,222
0046 F 9,171
0068 h 9,154
0049 I 9,000
0052 R 8,983

03 (Raw)
Ucode Id Freq

0069 i 51,565
006E n 48,239
0078 x 41,042
0058 X 33,862
0041 A 29,845
0070 p 26,292
03B1 α 24,604
006B k 24,374
0066 f 22,671
0061 a 22,030
0047 G 21,983
006D m 19,893
006A j 18,062
03C9 ω 18,015
004D M 17,256
0053 S 17,122
0043 C 17,107
0046 F 16,773
0079 y 16,764
0074 t 15,693

03 (Sig.)
Ucode Id Freq
03C9 ω 18,015
0046 F 16,773
0079 y 16,764
0054 T 15,605
0062 b 15,270
004B K 15,144
0042 B 15,002
0063 c 14,586
0050 P 14,582
03BA κ 13,285
004C L 13,280
0056 V 12,004
0055 U 11,916
0048 H 11,452
0071 q 11,385
03B2 β 11,305
0068 h 10,369
03B3 γ 10,196
0067 g 10,104
0059 Y 9,918
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05 (Raw)
Ucode Id Freq
006E n 82,791
0069 i 62,421
006B k 46,461
0078 x 40,264
006A j 33,399
0061 a 26,377
006D m 26,007
0071 q 24,663
0074 t 24,432
0072 r 23,921
0070 p 21,758
0041 A 19,907
0064 d 19,513
0047 G 19,232
0073 s 18,566
0062 b 17,860
03BB λ 17,126
0053 S 16,680
0076 v 16,218
0050 P 15,475

05 (Sig.)
Ucode Id Freq

0071 q 24,663
0062 b 17,860
03BB λ 17,126
0076 v 16,218
0050 P 15,475
0063 c 14,053
0042 B 13,286
0079 y 13,274
0054 T 13,141
0065 e 12,308
0046 F 12,212
0075 u 11,562
007A z 10,753
0077 w 10,298
03C3 σ 9,898
004C L 9,820
0052 R 9,800
03BC µ 9,751
0048 H 9,388
006C l 9,252

06 (Raw)
Ucode Id Freq
006E n 54,630
0078 x 53,286
0069 i 50,978
0061 a 40,996
006B k 30,762
0079 y 29,262
0070 p 28,517
0041 A 28,252
0053 S 26,414
0062 b 24,084
0050 P 23,008
006A j 20,944
004C L 20,001
0066 f 19,564
0076 v 17,999
0075 u 16,930
0046 F 16,810
0074 t 16,202
0063 c 16,091
006D m 16,087

06 (Sig.)
Ucode Id Freq

0079 y 29,262
0062 b 24,084
0050 P 23,008
004C L 20,001
0076 v 17,999
0075 u 16,930
0046 F 16,810
0063 c 16,091
0042 B 14,075
0071 q 13,656
0049 I 13,048
0077 w 11,928
0067 g 10,762
0048 H 10,640
0054 T 10,280
0394 ∆ 10,197
0065 e 9,693
007A z 9,541
0052 R 9,437
03C3 σ 8,771

08 (Raw)
Ucode Id Freq
006E n 62,909
0041 A 54,208
0061 a 42,054
0069 i 41,319
0078 x 40,508
0066 f 34,397
0058 X 29,998
0047 G 25,531
006B k 23,932
0056 V 22,506
0062 b 19,488
0042 B 19,030
0057 W 18,962
0055 U 18,947
0079 y 18,947
004D M 18,662
03B1 α 18,047
006D m 17,754
0067 g 17,754
0070 p 17,649

08 (Sig.)
Ucode Id Freq

0056 V 22,506
0062 b 19,488
0042 B 19,030
0057 W 18,962
0055 U 18,947
0079 y 18,947
0067 g 17,754
0048 H 17,048
0054 T 15,472
0075 u 13,189
0044 D 11,598
004B K 11,538
0076 v 10,900
03B2 β 10,052
0071 q 9,976
0050 P 9,669
007A z 9,541
0077 w 9,391
0063 c 9,368
03BB λ 8,903

11 (Raw)
Ucode Id Freq
006E n 58,186
0070 p 40,302
006B k 38,230
0078 x 35,294
0069 i 35,100
0061 a 25,301
006D m 23,642
0064 d 22,302
0071 q 21,797
0073 s 21,319
006A j 21,153
0072 r 19,695
0074 t 19,654
0047 G 19,620
0058 X 19,535
0041 A 19,107
004B K 18,905
0066 f 18,126
0046 F 16,524
004C L 15,921

11 (Sig.)
Ucode Id Freq

0071 q 21,797
004B K 18,905
0046 F 16,524
004C L 15,921
004E N 15,537
0076 v 14,380
0054 T 14,126
0067 g 13,683
0050 P 13,479
007A z 13,333
0079 y 12,880
0063 c 12,383
0048 H 12,238
0044 D 12,056
0062 b 11,867
0045 E 11,714
03C0 π 11,348
0068 h 10,550
0042 B 10,309
0075 u 10,291

12 (Raw)
Ucode Id Freq
006E n 50,722
0078 x 49,011
0069 i 45,470
004B K 34,060
006B k 30,238
0070 p 29,441
0061 a 27,348
0041 A 26,230
0066 f 22,901
0047 G 22,608
0046 F 22,303
0058 X 21,874
0072 r 20,139
006A j 20,116
004D M 19,977
0074 t 19,622
0048 H 19,489
006D m 18,151
0071 q 18,143
0079 y 17,991

12 (Sig.)
Ucode Id Freq
004B K 34,060
0046 F 22,303
0048 H 19,489
0071 q 18,143
0079 y 17,991
0054 T 17,461
007A z 16,246
004C L 14,861
0050 P 14,482
0063 c 13,171
004E N 12,525
0062 b 12,499
0076 v 11,809
0056 V 11,684
0067 g 11,627
0045 E 10,652
006C l 10,621
0042 B 10,372
0044 D 9,811
0065 e 9,591

13 (Raw)
Ucode Id Freq

0069 i 54,512
006E n 47,991
0052 R 41,019
0078 x 35,823
0041 A 33,397
0049 I 31,298
006B k 29,664
006D m 26,611
0064 d 25,894
004D M 24,683
0061 a 24,600
0074 t 23,459
0058 X 23,401
006A j 22,494
0070 p 21,899
0066 f 21,125
0053 S 20,849
0072 r 20,283
0043 C 15,708
0048 H 15,646

13 (Sig.)
Ucode Id Freq

0052 R 41,019
0049 I 31,298
0048 H 15,646
0046 F 15,233
0050 P 14,296
0079 y 13,933
0071 q 13,879
0054 T 13,766
004B K 13,619
0044 D 13,164
0065 e 12,512
0063 c 12,436
0042 B 11,314
004C L 11,144
0056 V 11,143
0045 E 11,123
0062 b 10,988
004E N 10,568
0075 u 10,295
0067 g 10,253

14 (Raw)
Ucode Id Freq

0069 i 47,977
0058 X 41,710
006E n 39,798
006B k 28,545
0078 x 26,603
0070 p 25,155
0064 d 21,690
006D m 20,628
0043 C 20,535
0041 A 20,381
0053 S 20,198
006A j 19,761
0072 r 19,591
0074 t 19,367
0061 a 19,235
0048 H 19,201
0047 G 18,560
0066 f 18,560
0045 E 18,051
0046 F 17,051

14 (Sig.)
Ucode Id Freq

0048 H 19,201
0045 E 18,051
0046 F 17,051
0050 P 16,183
004C L 15,611
0044 D 15,558
0056 V 14,539
0059 Y 14,532
0067 g 14,459
004B K 13,649
0054 T 12,801
0071 q 12,663
0052 R 12,437
0042 B 11,649
0063 c 11,635
0079 y 11,058
004E N 11,041
0062 b 11,012
0049 I 10,940
007A z 10,900

15 (Raw)
Ucode Id Freq
006E n 58,160
0069 i 56,491
0041 A 50,503
006B k 40,290
0078 x 34,975
006A j 34,674
0061 a 31,573
0072 r 27,780
006D m 24,118
0042 B 23,440
004E N 22,522
0074 t 21,554
0070 p 21,511
0064 d 18,830
0043 C 18,543
0053 S 16,933
0058 X 16,393
0073 s 15,993
0050 P 15,790
0066 f 15,660

15 (Sig.)
Ucode Id Freq

0042 B 23,440
004E N 22,522
0050 P 15,790
0071 q 14,679
03BB λ 14,325
0062 b 14,012
007A z 13,909
0049 I 13,871
0065 e 12,656
0063 c 12,332
0079 y 11,884
0054 T 11,740
03BC µ 11,328
0076 v 10,736
006C l 10,501
0075 u 10,297
0056 V 10,187
03C3 σ 10,180
0046 F 9,651
03C0 π 9,581

16 (Raw)
Ucode Id Freq

0069 i 50,494
0041 A 49,242
006E n 43,319
0078 x 31,920
006B k 31,220
0061 a 28,544
004D M 25,988
0048 H 23,736
0052 R 23,701
0043 C 22,654
006A j 22,640
0058 X 20,462
0070 p 20,186
0074 t 19,831
0053 S 19,541
006D m 19,460
0042 B 17,746
03B1 α 17,023
0066 f 16,583
0072 r 16,394

16 (Sig.)
Ucode Id Freq

0048 H 23,736
0052 R 23,701
0042 B 17,746
0067 g 15,935
0062 b 15,153
0056 V 14,352
0071 q 13,935
0054 T 13,137
0065 e 13,103
0046 F 13,058
0079 y 12,410
0063 c 12,356
004C L 12,067
0044 D 11,662
004E N 11,417
0050 P 11,220
0045 E 11,174
0068 h 11,001
0076 v 10,508
0075 u 10,457
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17 (Raw)
Ucode Id Freq

0069 i 61,513
006E n 43,925
006B k 33,828
0061 a 33,182
006A j 30,250
0078 x 28,157
0071 q 24,345
0041 A 24,327
006D m 23,670
03B1 α 20,102
0072 r 19,470
0070 p 19,416
03BB λ 19,260
0067 g 18,944
0065 e 18,781
0073 s 18,604
0056 V 18,037
0074 t 17,479
004C L 17,076
0062 b 16,412

17 (Sig.)
Ucode Id Freq

0071 q 24,345
03BB λ 19,260
0067 g 18,944
0065 e 18,781
0056 V 18,037
004C L 17,076
0062 b 16,412
0076 v 14,976
0075 u 14,410
006C l 14,241
007A z 14,237
0068 h 12,568
0055 U 12,293
0042 B 11,849
0077 w 11,603
0063 c 11,519
0052 R 11,226
0045 E 11,207
004E N 11,174
0079 y 10,953

18 (Raw)
Ucode Id Freq

0041 A 48,555
0069 i 44,070
006E n 41,926
0058 X 37,634
0043 C 29,275
004D M 27,063
0078 x 26,590
0066 f 25,201
0047 G 24,960
006B k 24,137
0046 F 21,916
0070 p 21,329
0053 S 20,667
0061 a 19,366
006A j 18,857
0052 R 18,088
0042 B 17,756
006D m 17,110
0048 H 16,386
0064 d 16,137

18 (Sig.)
Ucode Id Freq

0046 F 21,916
0052 R 18,088
0042 B 17,756
0048 H 16,386
0054 T 15,903
0067 g 14,663
0050 P 14,550
0056 V 14,370
0044 D 13,789
004B K 13,388
0045 E 13,302
004C L 13,284
0059 Y 12,673
0055 U 11,947
0079 y 11,590
0062 b 11,304
0071 q 10,677
0049 I 10,612
0063 c 10,076
004E N 9,896

19 (Raw)
Ucode Id Freq
006E n 55,936
0069 i 39,716
0041 A 37,080
0047 G 36,588
0058 X 33,733
004B K 28,561
006B k 27,876
0070 p 26,360
0043 C 26,348
0048 H 22,204
004D M 21,677
0078 x 21,572
0074 t 20,016
0061 a 19,924
0053 S 19,573
0042 B 19,115
0045 E 18,085
0066 f 17,944
0046 F 17,781
0052 R 16,592

19 (Sig.)
Ucode Id Freq
004B K 28,561
0048 H 22,204
0042 B 19,115
0045 E 18,085
0046 F 17,781
0052 R 16,592
0054 T 14,911
0044 D 14,296
0050 P 12,960
0067 g 12,709
0071 q 11,521
0065 e 11,318
0059 Y 11,257
0056 V 11,108
004C L 11,097
0063 c 10,869
0062 b 10,522
004E N 10,461
0076 v 10,396
0055 U 9,863

20 (Raw)
Ucode Id Freq

0069 i 48,455
006E n 47,242
0047 G 34,953
0078 x 33,714
006B k 30,079
0061 a 25,077
0070 p 22,702
0041 A 22,007
0058 X 21,662
006A j 21,451
0074 t 20,304
0073 s 19,530
006D m 19,269
0053 S 18,849
0071 q 17,880
0048 H 17,583
0072 r 17,352
0067 g 16,802
03B1 α 16,777
0076 v 15,572

20 (Sig.)
Ucode Id Freq

0071 q 17,880
0048 H 17,583
0067 g 16,802
0076 v 15,572
03BB λ 14,956
004C L 14,631
0050 P 13,982
0079 y 13,818
0077 w 13,778
0042 B 13,730
0046 F 13,693
0062 b 13,624
0054 T 13,533
0065 e 12,787
0052 R 12,725
0063 c 12,659
0075 u 12,590
0056 V 12,084
004B K 11,473
004E N 11,377

22 (Raw)
Ucode Id Freq

0047 G 40,585
006E n 33,909
0069 i 31,489
0078 x 29,324
0058 X 23,580
0067 g 23,066
006B k 22,263
0041 A 20,969
0061 a 20,724
0070 p 20,670
03BB λ 19,354
0073 s 19,174
0048 H 18,763
004D M 18,451
0074 t 18,170
03B1 α 17,341
0066 f 17,262
004C L 17,098
0064 d 16,560
0043 C 16,013

22 (Sig.)
Ucode Id Freq

0067 g 23,066
03BB λ 19,354
0048 H 18,763
004C L 17,098
0065 e 15,665
0050 P 15,353
0056 V 15,009
03C0 π 14,571
0054 T 13,430
0046 F 13,101
0075 u 12,920
004B K 12,895
007A z 12,511
0076 v 12,257
0055 U 12,246
0071 q 11,915
004E N 11,751
0042 B 11,468
0057 W 10,851
0063 c 10,382

26 (Raw)
Ucode Id Freq

0078 x 72,272
006E n 61,469
0069 i 58,157
0066 f 42,923
0061 a 34,718
0074 t 34,389
006B k 32,335
0070 p 28,457
006D m 28,012
006A j 24,787
0062 b 24,134
0079 y 23,622
0064 d 21,224
03B1 α 20,143
0073 s 18,558
007A z 15,194
0041 A 15,133
03BB λ 14,910
0067 g 14,894
0058 X 14,559

26 (Sig.)
Ucode Id Freq

0062 b 24,134
0079 y 23,622
007A z 15,194
03BB λ 14,910
0067 g 14,894
0046 F 11,922
0063 c 11,894
0075 u 11,160
0065 e 11,052
03A9 Ω 10,909
004C L 10,771
0050 P 10,393
03BC µ 9,798
03B5 ε 9,756
0071 q 9,372
0068 h 9,245
0054 T 9,143
0049 I 9,058
03B3 γ 8,996
0076 v 8,409

28 (Raw)
Ucode Id Freq
006E n 64,263
0078 x 53,513
006B k 41,571
0069 i 33,450
0074 t 25,607
006A j 23,672
0058 X 22,606
0041 A 22,595
03BC µ 22,012
0064 d 21,682
0066 f 21,358
0047 G 21,096
006D m 20,630
0072 r 19,698
0061 a 18,590
0054 T 18,250
03BB λ 16,806
0070 p 15,934
0042 B 15,837
03B5 ε 15,802

28 (Sig.)
Ucode Id Freq
03BC µ 22,012
0054 T 18,250
03BB λ 16,806
0042 B 15,837
03B5 ε 15,802
0079 y 14,996
004E N 14,164
0067 g 14,067
0046 F 13,920
0052 R 12,067
004B K 11,864
03B2 β 11,379
0075 u 11,331
03C9 ω 11,039
004C L 11,023
007A z 10,584
0048 H 10,455
03C3 σ 10,072
0050 P 10,005
0071 q 10,003

30 (Raw)
Ucode Id Freq
006E n 60,146
007A z 53,614
0078 x 35,918
006B k 32,071
0069 i 27,693
0066 f 27,124
0074 t 24,506
006A j 22,741
006D m 19,092
0061 a 19,020
0064 d 18,522
0072 r 17,922
0067 g 17,508
0053 S 16,516
0041 A 15,606
0070 p 15,465
0079 y 14,939
03B1 α 14,738
0050 P 14,626
0077 w 14,579

30 (Sig.)
Ucode Id Freq
007A z 53,614
0067 g 17,508
0079 y 14,939
0050 P 14,626
0077 w 14,579
0075 u 13,805
0065 e 13,775
0044 D 13,169
0052 R 13,124
03B3 γ 12,779
0068 h 12,591
03C0 π 12,372
03BB λ 11,651
0048 H 11,571
0062 b 11,183
004E N 11,016
0063 c 11,010
0046 F 10,721
03BC µ 10,533
0076 v 10,450

31 (Raw)
Ucode Id Freq

0078 x 58,993
006E n 40,412
007A z 34,809
0064 d 29,583
006B k 28,045
0072 r 25,567
0075 u 24,530
006A j 24,072
0074 t 23,957
0069 i 23,797
03A9 Ω 23,175
0044 D 22,534
0070 p 21,859
0079 y 21,633
0068 h 19,304
0066 f 18,788
03B1 α 18,229
0041 A 16,214
0043 C 16,146
004B K 14,864

31 (Sig.)
Ucode Id Freq
007A z 34,809
0075 u 24,530
03A9 Ω 23,175
0044 D 22,534
0079 y 21,633
0068 h 19,304
004B K 14,864
0077 w 13,441
0042 B 13,374
0051 Q 12,193
03B4 δ 11,831
0052 R 11,542
004C L 10,958
03BC µ 10,934
0050 P 10,910
0071 q 10,688
03B8 ϑ 10,635
0048 H 10,471
03B5 ε 10,269
0045 E 10,095
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32 (Raw)
Ucode Id Freq
006E n 38,218
0069 i 38,178
006B k 31,648
0058 X 30,689
0078 x 28,140
007A z 27,203
006A j 26,949
0066 f 25,714
0070 p 22,223
0074 t 21,604
004D M 20,618
0064 d 20,417
006D m 19,686
0041 A 18,578
0043 C 18,204
0061 a 17,872
0053 S 16,938
0072 r 16,708
0048 H 15,994
0044 D 15,761

32 (Sig.)
Ucode Id Freq
007A z 27,203
0048 H 15,994
0044 D 15,761
0067 g 15,065
0075 u 14,322
0046 F 14,006
0054 T 13,768
004C L 13,683
0045 E 12,932
0079 y 12,444
0071 q 12,360
0050 P 12,294
0056 V 11,870
0068 h 11,760
004E N 11,366
0063 c 11,362
0055 U 10,884
0065 e 10,458
0076 v 10,294
0077 w 10,208

33 (Raw)
Ucode Id Freq
006E n 73,739
0071 q 62,139
006B k 50,122
0078 x 48,183
0069 i 46,733
0061 a 42,289
006A j 36,562
007A z 32,188
006D m 27,263
0074 t 26,911
0062 b 24,009
0073 s 21,162
0072 r 20,157
0070 p 19,997
03BB λ 19,783
0064 d 17,969
0079 y 17,812
0063 c 17,463
03B1 α 16,208
0041 A 15,408

33 (Sig.)
Ucode Id Freq

0071 q 62,139
007A z 32,188
0062 b 24,009
03BB λ 19,783
0079 y 17,812
0063 c 17,463
0065 e 13,460
0075 u 13,267
006C l 12,951
004E N 11,891
03BC µ 10,624
0067 g 9,366
004C L 9,198
03B2 β 8,989
03C0 π 8,867
0076 v 8,721
03C4 τ 8,620
0048 H 8,503
0068 h 8,197
0050 P 8,153

34 (Raw)
Ucode Id Freq

0078 x 58,147
0074 t 47,794
006E n 41,190
006B k 35,175
0069 i 33,036
0061 a 25,471
0079 y 24,950
006A j 24,150
007A z 22,869
0064 d 22,817
0075 u 20,699
0073 s 20,433
03BB λ 20,039
006D m 19,788
03B1 α 19,445
0070 p 17,039
0066 f 16,756
0041 A 16,300
03B5 ε 14,918
0071 q 14,409

34 (Sig.)
Ucode Id Freq

0079 y 24,950
007A z 22,869
0075 u 20,699
03BB λ 20,039
03B5 ε 14,918
0071 q 14,409
0048 H 13,738
0063 c 13,607
0067 g 13,044
004C L 12,449
0062 b 11,748
006C l 11,587
0054 T 11,190
03BC µ 11,188
0044 D 11,123
0068 h 10,929
03C9 ω 10,821
0046 F 10,645
0065 e 10,563
0076 v 10,328

35 (Raw)
Ucode Id Freq

0078 x 51,773
0074 t 49,859
0075 u 39,841
006E n 35,705
006B k 29,924
0069 i 28,941
0073 s 25,234
006A j 24,968
0064 d 24,095
004C L 21,094
03B5 ε 20,740
03BB λ 20,189
0070 p 19,107
0043 C 17,450
03B1 α 17,087
0072 r 16,834
0076 v 16,820
0061 a 15,931
0079 y 15,920
0066 f 15,215

35 (Sig.)
Ucode Id Freq

0075 u 39,841
004C L 21,094
03B5 ε 20,740
03BB λ 20,189
0076 v 16,820
0079 y 15,920
03BE ξ 15,154
007A z 14,459
0054 T 14,333
004E N 13,906
0048 H 13,575
0052 R 12,421
0068 h 12,392
03A9 Ω 12,305
0077 w 11,562
03B4 δ 11,120
0067 g 10,933
0044 D 10,809
0071 q 10,380
03BC µ 10,356

37 (Raw)
Ucode Id Freq
006E n 51,655
0078 x 44,535
0069 i 34,497
006B k 34,295
0074 t 32,308
0066 f 26,696
0064 d 20,594
0070 p 19,718
007A z 19,638
006A j 19,428
0058 X 19,010
0073 s 18,672
0054 T 18,193
0041 A 17,521
006D m 17,087
0075 u 16,720
0061 a 16,392
03B1 α 16,088
004D M 15,955
0043 C 15,855

37 (Sig.)
Ucode Id Freq
007A z 19,638
0054 T 18,193
0075 u 16,720
0067 g 14,966
0079 y 14,171
0048 H 13,979
004E N 13,625
004C L 13,209
0076 v 13,120
03B5 ε 13,050
03BC µ 12,907
0046 F 12,829
0063 c 12,663
0071 q 12,584
03BB λ 12,516
0068 h 11,528
0042 B 11,202
0052 R 10,461
0055 U 10,086
0050 P 9,973

39 (Raw)
Ucode Id Freq
006E n 67,386
0078 x 53,813
0071 q 45,284
007A z 44,398
0069 i 39,236
006B k 35,479
0074 t 29,676
006D m 28,255
006A j 27,335
0061 a 24,609
0041 A 22,491
0070 p 22,246
0066 f 17,971
03BB λ 17,146
0058 X 15,691
03B1 α 15,485
0064 d 15,323
0050 P 14,665
0079 y 13,712
03BC µ 12,987

39 (Sig.)
Ucode Id Freq

0071 q 45,284
007A z 44,398
03BB λ 17,146
0050 P 14,665
0079 y 13,712
03BC µ 12,987
0046 F 11,716
0063 c 11,655
004C L 11,583
0062 b 11,382
0076 v 10,691
0052 R 10,624
0075 u 10,485
03C1 ρ 10,217
006C l 9,944
0068 h 9,621
0042 B 9,409
004E N 9,085
0065 e 8,957
0056 V 8,617

40 (Raw)
Ucode Id Freq
006B k 86,183
006E n 66,226
007A z 61,467
0078 x 45,947
0064 d 42,411
0061 a 39,912
03B5 ε 31,923
0062 b 31,175
0074 t 29,543
006D m 27,894
006A j 27,010
0069 i 24,733
0066 f 23,101
0071 q 20,228
0072 r 19,242
0077 w 19,191
0073 s 19,123
0075 u 18,817
03B1 α 18,545
0070 p 17,967

40 (Sig.)
Ucode Id Freq
007A z 61,467
03B5 ε 31,923
0062 b 31,175
0071 q 20,228
0077 w 19,191
0075 u 18,817
006C l 16,318
0065 e 15,604
004C L 15,298
03BB λ 15,162
0079 y 11,134
0067 g 10,505
0063 c 10,097
03B6 ζ 9,655
0048 H 9,281
03C9 ω 9,128
03C4 τ 8,941
0044 D 8,924
0076 v 7,955
03A9 Ω 7,921

41 (Raw)
Ucode Id Freq
006E n 69,269
0078 x 45,605
0061 a 40,850
0069 i 39,123
006B k 37,184
007A z 36,374
0074 t 33,428
006A j 29,418
0066 f 27,738
0062 b 27,127
006D m 25,262
0073 s 22,910
0070 p 21,312
0064 d 18,926
0041 A 17,375
004E N 17,345
0072 r 15,889
0063 c 14,941
0050 P 14,209
004C L 13,589

41 (Sig.)
Ucode Id Freq
007A z 36,374
0062 b 27,127
004E N 17,345
0063 c 14,941
0050 P 14,209
004C L 13,589
03BB λ 13,559
0071 q 13,348
0077 w 13,206
03BC µ 12,116
0067 g 12,038
0054 T 12,008
03C0 π 10,333
0065 e 9,893
0075 u 9,704
006C l 9,398
0042 B 9,385
0046 F 9,316
0068 h 8,860
0049 I 8,420

42 (Raw)
Ucode Id Freq
006E n 57,609
0078 x 53,075
006B k 37,933
006A j 35,279
0066 f 30,526
0069 i 29,398
0064 d 27,767
0074 t 26,042
0070 p 23,372
006D m 22,032
004C L 21,056
007A z 20,116
004E N 18,721
03BE ξ 17,973
0043 C 17,372
03B1 α 16,886
0054 T 16,722
0061 a 15,808
0079 y 15,756
0041 A 15,422

42 (Sig.)
Ucode Id Freq
004C L 21,056
007A z 20,116
004E N 18,721
03BE ξ 17,973
0054 T 16,722
0079 y 15,756
03BC µ 14,942
0051 Q 14,005
0050 P 13,829
0052 R 13,246
03BB λ 12,737
0049 I 12,552
0075 u 12,261
03C0 π 11,479
0071 q 11,106
0065 e 11,055
03B5 ε 10,700
0062 b 10,521
0042 B 10,308
0067 g 10,119
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43 (Raw)
Ucode Id Freq

0047 G 47,832
006E n 44,069
0078 x 41,523
0066 f 29,703
0069 i 28,830
006B k 25,781
0058 X 25,295
004C L 23,529
0041 A 23,451
0070 p 23,082
0064 d 22,308
0074 t 17,836
03C0 π 17,606
007A z 17,409
0053 S 17,193
006A j 16,732
0061 a 16,592
006D m 16,410
0067 g 16,111
03B1 α 15,687

43 (Sig.)
Ucode Id Freq
004C L 23,529
03C0 π 17,606
007A z 17,409
0067 g 16,111
0050 P 14,676
0054 T 14,621
0048 H 14,575
0075 u 14,468
004E N 14,025
0045 E 13,683
0079 y 13,179
03BC µ 12,962
0065 e 12,300
0042 B 12,148
03BB λ 11,970
0046 F 11,780
004B K 11,488
03BE ξ 11,201
0052 R 10,712
0044 D 10,263

44 (Raw)
Ucode Id Freq

0078 x 67,940
006E n 66,799
006B k 42,850
0066 f 36,746
0064 d 33,749
006D m 32,258
0074 t 29,578
03B1 α 28,592
0079 y 26,876
007A z 24,376
0069 i 20,337
0067 g 19,243
0061 a 19,111
006A j 18,326
0070 p 18,272
03BE ξ 17,053
0077 w 16,688
0071 q 15,771
0062 b 15,026
0073 s 14,428

44 (Sig.)
Ucode Id Freq

0079 y 26,876
007A z 24,376
0067 g 19,243
03BE ξ 17,053
0077 w 16,688
0071 q 15,771
0062 b 15,026
03BC µ 14,296
03BD ν 13,698
0065 e 13,644
004E N 13,480
0054 T 12,890
0050 P 12,448
004C L 12,347
03BB λ 12,292
004B K 10,654
0063 c 10,499
0049 I 9,178
03C3 σ 9,046
03B2 β 8,852

45 (Raw)
Ucode Id Freq

0074 t 68,694
006E n 53,143
006B k 44,502
0078 x 40,844
0064 d 34,202
004C L 23,272
0070 p 22,951
0073 s 22,598
0041 A 21,882
03B5 ε 21,561
0052 R 21,400
0075 u 20,962
0043 C 20,759
006D m 20,716
0066 f 19,839
03B1 α 19,197
0054 T 18,630
007A z 18,502
004E N 18,128
03BB λ 18,010

45 (Sig.)
Ucode Id Freq
004C L 23,272
03B5 ε 21,561
0052 R 21,400
0075 u 20,962
0054 T 18,630
007A z 18,502
004E N 18,128
03BB λ 18,010
0079 y 16,459
03C4 τ 15,507
0077 w 15,219
0048 H 14,566
0071 q 13,871
0049 I 13,347
0042 B 12,919
0063 c 12,459
03B4 δ 11,315
0393 Γ 10,566
0076 v 10,320
0068 h 10,171

46 (Raw)
Ucode Id Freq
006E n 54,379
0069 i 38,332
0078 x 38,202
0041 A 35,760
006B k 29,628
0058 X 25,625
0074 t 25,235
0070 p 24,449
0061 a 22,855
006A j 21,568
0066 f 20,849
0043 C 20,723
0047 G 19,223
004D M 17,748
0073 s 17,336
0045 E 16,850
0042 B 16,394
006D m 16,266
03B1 α 15,715
0064 d 15,609

46 (Sig.)
Ucode Id Freq

0045 E 16,850
0042 B 16,394
0054 T 15,396
0048 H 14,478
004E N 14,262
0065 e 13,977
0075 u 13,748
0079 y 13,706
004B K 13,566
004C L 13,528
0071 q 11,955
007A z 11,954
0062 b 11,586
0046 F 11,463
0067 g 10,720
0076 v 10,395
03BB λ 10,310
0050 P 10,108
0049 I 10,092
03BC µ 9,852

47 (Raw)
Ucode Id Freq
006E n 55,323
0078 x 42,121
006B k 36,708
0069 i 33,723
0041 A 33,207
0074 t 30,275
006A j 24,184
0066 f 23,866
0054 T 23,506
0070 p 20,422
0061 a 19,087
0058 X 18,955
0048 H 18,553
007A z 18,012
0043 C 17,563
0064 d 16,665
03B1 α 16,371
03BB λ 16,309
004C L 16,255
006D m 15,780

47 (Sig.)
Ucode Id Freq

0054 T 23,506
0048 H 18,553
007A z 18,012
03BB λ 16,309
004C L 16,255
0042 B 15,433
0075 u 14,418
0079 y 14,083
0045 E 13,745
004E N 13,715
0050 P 13,597
0065 e 12,212
03BC µ 10,934
0067 g 10,812
0062 b 10,482
0068 h 10,333
0049 I 10,214
0046 F 10,191
0056 V 10,174
0055 U 10,152

49 (Raw)
Ucode Id Freq

0078 x 67,861
0074 t 54,186
0069 i 42,142
0075 u 36,340
006E n 34,615
006B k 32,257
0070 p 24,945
0064 d 24,204
0079 y 22,210
0073 s 21,765
0054 T 18,753
0076 v 17,991
03A9 Ω 17,543
0068 h 17,073
006A j 16,222
004B K 16,216
004D M 16,047
0066 f 15,930
004C L 15,553
03B1 α 14,927

49 (Sig.)
Ucode Id Freq

0075 u 36,340
0079 y 22,210
0054 T 18,753
0076 v 17,991
03A9 Ω 17,543
0068 h 17,073
004B K 16,216
004C L 15,553
03B5 ε 14,126
0048 H 13,337
0067 g 12,872
007A z 12,413
0042 B 11,526
0050 P 11,493
0046 F 10,996
0044 D 10,948
0052 R 10,942
0071 q 10,800
0077 w 10,740
0056 V 10,727

51 (Raw)
Ucode Id Freq

0069 i 55,512
006E n 55,292
0078 x 44,372
006B k 33,986
006A j 28,161
0070 p 25,907
0061 a 24,764
0064 d 23,290
007A z 22,867
0072 r 22,683
0074 t 21,408
0053 S 21,191
0041 A 21,020
0076 v 20,118
0050 P 19,457
0058 X 18,809
0079 y 18,789
006D m 18,576
0043 C 17,164
0071 q 16,879

51 (Sig.)
Ucode Id Freq
007A z 22,867
0076 v 20,118
0050 P 19,457
0079 y 18,789
0071 q 16,879
0052 R 15,982
0054 T 14,365
0063 c 13,925
0042 B 13,378
0062 b 12,997
0077 w 12,927
0056 V 12,378
004C L 12,057
0057 W 11,554
0046 F 10,652
0048 H 10,634
0044 D 10,559
0075 u 10,554
0065 e 9,857
0055 U 8,916

52 (Raw)
Ucode Id Freq
006E n 65,621
0069 i 54,295
0078 x 40,097
006B k 36,405
0064 d 32,757
0041 A 27,779
006A j 27,569
0050 P 25,120
0070 p 23,830
006D m 21,699
0053 S 21,221
0061 a 20,590
0076 v 19,341
0074 t 18,936
0058 X 18,210
0072 r 17,327
0046 F 17,160
0043 C 16,686
0066 f 15,733
004D M 15,711

52 (Sig.)
Ucode Id Freq

0050 P 25,120
0076 v 19,341
0046 F 17,160
0079 y 14,330
0054 T 13,954
0042 B 13,931
0062 b 13,888
0048 H 13,345
0065 e 12,839
004B K 12,714
004C L 12,650
0063 c 12,430
0071 q 12,417
007A z 12,054
0075 u 11,762
0049 I 10,708
0394 ∆ 10,628
03BB λ 10,285
0067 g 9,614
0044 D 9,583

53 (Raw)
Ucode Id Freq

0069 i 40,529
006E n 33,599
004D M 30,988
0078 x 30,947
006B k 28,512
0074 t 25,994
0058 X 23,693
0067 g 23,064
0064 d 22,373
0070 p 21,293
006A j 20,580
0041 A 18,753
03B1 α 18,475
0053 S 18,266
0061 a 18,114
0073 s 17,282
0054 T 16,985
0048 H 16,674
0066 f 16,344
0072 r 15,761

53 (Sig.)
Ucode Id Freq

0067 g 23,064
0054 T 16,985
0048 H 16,674
0075 u 15,153
004C L 14,983
0065 e 14,102
0076 v 13,711
03BB λ 12,986
007A z 12,804
0056 V 12,481
0063 c 12,132
0046 F 11,886
0044 D 11,847
0079 y 11,824
0050 P 11,700
0068 h 11,224
0052 R 10,937
0045 E 10,858
0062 b 10,781
0042 B 10,584
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54 (Raw)
Ucode Id Freq

0058 X 55,310
0078 x 53,836
006E n 53,441
0066 f 40,781
0069 i 35,156
006B k 28,349
0047 G 25,970
0041 A 25,125
0079 y 22,450
0070 p 22,105
0043 C 20,022
0067 g 19,527
0053 S 19,134
0055 U 18,593
03B1 α 18,414
0046 F 16,963
006A j 16,720
004B K 16,418
004C L 16,046
0061 a 16,034

54 (Sig.)
Ucode Id Freq

0079 y 22,450
0067 g 19,527
0055 U 18,593
0046 F 16,963
004B K 16,418
004C L 16,046
0059 Y 15,643
0054 T 14,899
0056 V 14,327
0042 B 13,910
0048 H 11,159
03BD ν 11,132
03C9 ω 10,884
0068 h 10,791
0052 R 10,119
0063 c 9,946
0050 P 9,825
007A z 9,553
0062 b 9,296
0045 E 9,247

55 (Raw)
Ucode Id Freq
006E n 56,170
0058 X 43,408
0069 i 42,470
0041 A 30,951
006B k 30,281
0070 p 27,363
0047 G 27,207
0053 S 26,187
0043 C 25,386
0048 H 25,266
004D M 24,470
0078 x 23,491
0066 f 22,943
0042 B 18,665
006D m 18,505
006A j 17,419
0061 a 17,109
0046 F 16,444
0074 t 15,941
0050 P 15,608

55 (Sig.)
Ucode Id Freq

0048 H 25,266
0042 B 18,665
0046 F 16,444
0050 P 15,608
0054 T 15,308
0059 Y 15,116
0045 E 15,017
004C L 14,990
0067 g 14,414
004B K 13,663
0071 q 13,008
0055 U 11,830
0052 R 11,675
0056 V 11,150
0044 D 10,394
03C0 π 10,262
0063 c 9,926
0062 b 9,839
03C3 σ 9,663
004E N 9,065

57 (Raw)
Ucode Id Freq

0069 i 44,936
006E n 43,629
004D M 32,369
006B k 28,725
0053 S 27,751
0078 x 25,101
0058 X 23,647
0070 p 23,368
0074 t 22,768
0048 H 20,996
0041 A 20,505
0043 C 20,365
0047 G 20,008
004B K 19,454
006A j 18,774
0061 a 18,196
0054 T 17,049
0066 f 16,893
006D m 16,742
004C L 16,350

57 (Sig.)
Ucode Id Freq

0048 H 20,996
004B K 19,454
0054 T 17,049
004C L 16,350
0067 g 16,298
0046 F 15,264
0044 D 14,869
0042 B 14,407
0071 q 14,264
0063 c 13,365
0062 b 13,267
004E N 12,855
0076 v 12,784
0050 P 12,607
03C0 π 12,060
0056 V 11,704
0045 E 11,203
0065 e 10,186
0068 h 9,969
0052 R 9,913

58 (Raw)
Ucode Id Freq
006E n 36,884
0078 x 36,773
0069 i 35,541
006B k 29,020
0074 t 28,061
004D M 27,665
0064 d 21,992
0058 X 21,814
006A j 21,775
0070 p 20,329
0041 A 19,810
0067 g 19,523
0066 f 18,384
0073 s 18,222
03BB λ 17,747
0061 a 17,140
0075 u 16,700
0043 C 16,081
03B1 α 16,042
004C L 15,815

58 (Sig.)
Ucode Id Freq

0067 g 19,523
03BB λ 17,747
0075 u 16,700
004C L 15,815
0048 H 14,861
0054 T 14,718
0044 D 14,191
0079 y 13,626
0050 P 12,925
0065 e 12,478
007A z 12,104
0071 q 12,042
0045 E 11,979
0076 v 11,771
0063 c 11,694
0068 h 11,639
03B5 ε 11,443
0042 B 11,327
0052 R 11,291
004E N 11,102

60 (Raw)
Ucode Id Freq
006E n 68,608
0074 t 54,887
0078 x 50,985
0069 i 34,497
006B k 34,486
0064 d 27,431
0073 s 24,547
006A j 22,103
0058 X 19,090
004E N 18,998
0070 p 18,871
0079 y 18,595
006D m 17,406
0075 u 17,387
0054 T 16,211
0041 A 16,020
0066 f 15,923
03B1 α 15,776
0061 a 15,563
0072 r 15,560

60 (Sig.)
Ucode Id Freq
004E N 18,998
0079 y 18,595
0075 u 17,387
0054 T 16,211
007A z 14,589
03B5 ε 14,222
0063 c 13,829
03BC µ 13,588
0042 B 12,680
0050 P 12,443
03BB λ 12,089
004C L 11,773
0065 e 11,234
0045 E 9,909
0062 b 9,859
03B3 γ 9,608
03B2 β 9,547
0052 R 9,457
03C3 σ 9,449
0068 h 9,333

62 (Raw)
Ucode Id Freq
006E n 75,938
0078 x 57,046
0074 t 45,626
006B k 40,343
0069 i 38,040
006A j 30,077
0066 f 27,419
0058 X 24,226
006D m 23,776
0064 d 23,713
03B1 α 20,482
0068 h 20,265
0073 s 19,721
0079 y 18,130
03B8 ϑ 17,310
004E N 17,167
0050 P 16,274
0070 p 16,221
0075 u 15,768
0041 A 13,238

62 (Sig.)
Ucode Id Freq

0068 h 20,265
0079 y 18,130
03B8 ϑ 17,310
004E N 17,167
0050 P 16,274
0075 u 15,768
0054 T 12,603
03B2 β 12,442
03B5 ε 12,289
0063 c 12,233
0046 F 12,198
0059 Y 12,062
03BB λ 11,431
03B4 δ 10,757
03BC µ 10,593
0065 e 10,516
0067 g 10,049
005A Z 9,717
007A z 9,717
004B K 9,424

65 (Raw)
Ucode Id Freq
006E n 59,526
0078 x 55,394
0074 t 45,320
0069 i 43,886
006B k 43,696
006A j 30,824
0075 u 24,193
0061 a 23,796
0066 f 23,560
0073 s 23,129
0064 d 21,371
0068 h 20,243
006D m 20,188
0079 y 18,639
0070 p 18,571
007A z 18,147
03B1 α 15,094
004E N 15,084
0072 r 14,233
0041 A 14,005

65 (Sig.)
Ucode Id Freq

0075 u 24,193
0068 h 20,243
0079 y 18,639
007A z 18,147
004E N 15,084
0054 T 13,872
0063 c 13,184
0071 q 12,415
0076 v 12,341
03B5 ε 11,748
03BB λ 11,600
004C L 11,410
03BC µ 11,341
006C l 11,341
0046 F 10,857
03B4 δ 10,595
0062 b 10,511
03C0 π 9,886
0044 D 9,827
0067 g 9,818

68 (Raw)
Ucode Id Freq
006E n 70,125
0069 i 53,883
0078 x 43,467
006B k 38,548
0058 X 29,818
0074 t 26,972
0070 p 26,915
006A j 26,547
0061 a 23,747
03B1 α 21,175
006D m 20,537
0072 r 19,755
0064 d 19,616
0066 f 19,013
0041 A 19,012
0050 P 18,589
0053 S 18,096
0073 s 17,318
007A z 16,016
0063 c 15,552

68 (Sig.)
Ucode Id Freq

0050 P 18,589
007A z 16,016
0063 c 15,552
0076 v 15,509
0075 u 14,784
0079 y 14,247
0062 b 13,838
0059 Y 13,540
03B2 β 13,176
0077 w 12,656
0046 F 11,963
0054 T 11,699
0067 g 11,244
0056 V 10,984
0042 B 10,656
0055 U 10,036
0044 D 10,029
004C L 9,827
006C l 9,699
0049 I 9,366

70 (Raw)
Ucode Id Freq

0069 i 44,356
006B k 36,320
006E n 36,274
0078 x 35,184
0074 t 28,517
0071 q 23,827
006A j 23,574
0073 s 23,136
0064 d 22,587
0041 A 21,506
0070 p 21,000
006D m 20,524
004C L 20,098
004D M 19,571
0048 H 19,339
0058 X 18,333
0061 a 17,441
0054 T 17,079
0072 r 16,851
0076 v 16,011

70 (Sig.)
Ucode Id Freq

0071 q 23,827
004C L 20,098
0048 H 19,339
0054 T 17,079
0076 v 16,011
0079 y 15,947
0067 g 15,684
0065 e 15,592
007A z 15,474
0044 D 15,425
03BB λ 14,576
0075 u 13,810
0068 h 13,326
004E N 13,168
0052 R 12,187
0055 U 10,798
0050 P 10,720
0056 V 10,581
03B3 γ 10,529
03C9 ω 10,226
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74 (Raw)
Ucode Id Freq

0074 t 65,824
0075 u 54,935
006E n 43,736
0078 x 43,475
03A9 Ω 37,670
0069 i 30,274
006B k 28,378
03B5 ε 26,439
004B K 25,264
0073 s 24,512
0076 v 23,866
0064 d 23,859
0068 h 23,418
0061 a 22,455
0048 H 20,062
03B4 δ 19,857
0067 g 19,789
004C L 17,445
0054 T 14,872
006A j 14,531

74 (Sig.)
Ucode Id Freq

0075 u 54,935
03A9 Ω 37,670
03B5 ε 26,439
004B K 25,264
0076 v 23,866
0068 h 23,418
0048 H 20,062
03B4 δ 19,857
0067 g 19,789
004C L 17,445
0054 T 14,872
0062 b 13,691
004E N 13,691
0045 E 12,579
0042 B 11,149
0077 w 10,957
0044 D 10,777
0055 U 10,534
0065 e 10,323
0046 F 10,049

76 (Raw)
Ucode Id Freq

0074 t 80,987
0078 x 45,490
0075 u 35,566
0073 s 29,921
0054 T 28,826
006E n 27,874
006B k 25,886
0064 d 23,452
004C L 23,430
03B5 ε 20,475
0070 p 20,209
0069 i 18,545
03C9 ω 18,535
0066 f 17,854
03B1 α 16,627
0079 y 16,302
0043 C 16,276
0072 r 16,201
03C4 τ 16,095
0077 w 14,686

76 (Sig.)
Ucode Id Freq

0075 u 35,566
0054 T 28,826
004C L 23,430
03B5 ε 20,475
03C9 ω 18,535
0079 y 16,302
03C4 τ 16,095
0077 w 14,686
0076 v 14,676
0048 H 14,378
0052 R 13,671
03A9 Ω 12,560
0068 h 12,550
007A z 12,273
03BE ξ 11,385
0065 e 11,295
004E N 11,013
03BD ν 11,003
0044 D 10,785
03B4 δ 9,950

78 (Raw)
Ucode Id Freq
006B k 73,104
006E n 57,304
0078 x 45,952
006C l 38,987
0074 t 36,814
0069 i 32,466
006A j 26,850
0064 d 26,750
03BE ξ 25,019
004E N 24,616
0072 r 22,342
006D m 21,677
03C3 σ 21,516
0075 u 21,476
03B1 α 21,194
0066 f 20,530
0070 p 18,638
03B2 β 17,370
0073 s 16,827
03C0 π 16,162

78 (Sig.)
Ucode Id Freq
006C l 38,987
03BE ξ 25,019
004E N 24,616
03C3 σ 21,516
0075 u 21,476
03B2 β 17,370
03C0 π 16,162
03C4 τ 15,800
0394 ∆ 15,337
004C L 14,492
03C1 ρ 13,948
03C8 ψ 13,908
0052 R 12,902
0076 v 11,533
0046 F 11,372
03BB λ 10,969
0079 y 10,406
0048 H 10,043
0050 P 9,601
007A z 9,520

80 (Raw)
Ucode Id Freq
006B k 90,862
0064 d 67,846
0074 t 53,165
0078 x 49,089
0071 q 36,076
006A j 34,085
03C4 τ 31,676
0058 X 30,658
0070 p 28,110
006E n 25,239
0061 a 24,915
03B1 α 22,414
0063 c 21,210
006D m 20,793
03BD ν 19,682
004D M 17,968
0062 b 17,227
0073 s 16,764
0075 u 16,625
0076 v 16,533

80 (Sig.)
Ucode Id Freq

0071 q 36,076
03C4 τ 31,676
0063 c 21,210
03BD ν 19,682
0062 b 17,227
0075 u 16,625
0076 v 16,533
0054 T 16,301
004A J 15,699
0394 ∆ 15,143
0065 e 15,051
0067 g 13,939
0048 H 13,661
0079 y 12,133
004C L 10,003
03BC µ 9,540
0056 V 9,169
03C0 π 9,077
0050 P 9,030
0055 U 8,752

81 (Raw)
Ucode Id Freq

0069 i 43,985
006E n 39,823
006B k 32,300
0061 a 31,930
0078 x 29,941
0074 t 29,378
006A j 26,757
0041 A 25,905
0071 q 23,869
0070 p 18,835
006D m 18,681
0073 s 18,570
007A z 18,516
0064 d 18,189
03B1 α 17,870
03BB λ 17,619
004C L 16,841
0048 H 16,746
0062 b 16,367
0066 f 16,098

81 (Sig.)
Ucode Id Freq

0071 q 23,869
007A z 18,516
03BB λ 17,619
004C L 16,841
0048 H 16,746
0062 b 16,367
0065 e 15,801
0075 u 15,781
0067 g 15,567
004E N 13,965
0054 T 13,172
0042 B 13,112
0068 h 12,188
0056 V 12,094
0052 R 12,037
0076 v 11,467
0046 F 11,256
006C l 11,206
0055 U 11,107
0050 P 10,954

82 (Raw)
Ucode Id Freq
006E n 55,632
0078 x 46,210
0069 i 42,621
0074 t 37,716
006B k 33,825
004E N 26,744
0064 d 24,729
006A j 24,710
0070 p 21,621
006D m 20,142
0061 a 18,021
0073 s 17,905
0079 y 17,699
007A z 16,598
0062 b 16,356
0072 r 16,096
0071 q 15,637
0063 c 15,436
0075 u 15,354
004C L 15,265

82 (Sig.)
Ucode Id Freq
004E N 26,744
0079 y 17,699
007A z 16,598
0062 b 16,356
0071 q 15,637
0063 c 15,436
0075 u 15,354
004C L 15,265
03BB λ 14,858
0042 B 14,132
0065 e 13,195
03B5 ε 12,941
039B Λ 12,764
0052 R 12,350
006C l 12,243
03C3 σ 12,152
0076 v 11,908
03B7 η 11,869
0054 T 11,616
03BC µ 11,477

83 (Raw)
Ucode Id Freq

0069 i 41,378
0078 x 34,805
004D M 31,117
0074 t 27,169
006B k 26,092
006A j 24,715
0061 a 24,599
006E n 22,308
0067 g 22,103
0072 r 21,374
0064 d 21,244
03B1 α 21,149
0070 p 21,094
0058 X 20,856
0076 v 20,535
0075 u 19,022
004C L 18,681
03B5 ε 17,038
0045 E 15,838
0073 s 14,229

83 (Sig.)
Ucode Id Freq

0067 g 22,103
0076 v 20,535
0075 u 19,022
004C L 18,681
03B5 ε 17,038
0045 E 15,838
03BB λ 14,106
0048 H 13,935
03C8 ψ 13,901
03B3 γ 13,281
0063 c 12,926
0068 h 12,769
0046 F 12,674
0065 e 12,551
0054 T 12,470
03BC µ 12,340
004B K 11,951
0393 Γ 11,815
004E N 11,270
007A z 11,147

85 (Raw)
Ucode Id Freq

0074 t 62,548
004E N 57,797
0069 i 49,522
0078 x 46,942
0073 s 40,224
004D M 35,923
0070 p 35,923
0072 r 32,646
0064 d 30,024
0066 f 29,492
006B k 28,140
0079 y 27,526
0076 v 27,075
0057 W 25,887
006E n 25,519
0065 e 25,519
0053 S 25,478
0052 R 24,372
0059 Y 23,102
0042 B 18,432

85 (Sig.)
Ucode Id Freq
004E N 57,797
0079 y 27,526
0076 v 27,075
0057 W 25,887
0065 e 25,519
0052 R 24,372
0059 Y 23,102
0042 B 18,432
03C0 π 14,787
0071 q 14,582
0077 w 14,500
0054 T 14,213
03B8 ϑ 11,428
006C l 10,609
03B5 ε 10,035
004C L 8,356
0062 b 8,233
0394 ∆ 7,987
03B3 γ 7,700
03A8 Ψ 7,373

86 (Raw)
Ucode Id Freq

0074 t 65,232
03B5 ε 54,851
0078 x 48,954
0054 T 37,404
0079 y 36,210
0073 s 35,528
0075 u 30,264
03B8 ϑ 26,365
03C9 ω 22,978
0064 d 21,955
006B k 21,297
004C L 20,541
0044 D 17,983
0052 R 17,788
03C4 τ 17,057
0053 S 16,326
0048 H 16,180
03BC µ 15,838
0068 h 15,790
03B4 δ 15,546

86 (Sig.)
Ucode Id Freq
03B5 ε 54,851
0054 T 37,404
0079 y 36,210
0075 u 30,264
03B8 ϑ 26,365
03C9 ω 22,978
004C L 20,541
0044 D 17,983
0052 R 17,788
03C4 τ 17,057
0048 H 16,180
03BC µ 15,838
0068 h 15,790
03B4 δ 15,546
03B3 γ 14,961
0065 e 14,888
03C8 ψ 14,474
0049 I 13,475
007A z 12,378
0071 q 11,988
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90 (Raw)
Ucode Id Freq

0069 i 65,981
0078 x 62,123
006E n 47,965
006B k 35,603
006A j 33,305
0074 t 30,867
006D m 28,642
0041 A 27,769
0066 f 26,300
0064 d 25,838
0050 P 22,262
0063 c 20,612
0076 v 19,705
0070 p 18,995
0072 r 18,984
0079 y 18,500
0073 s 16,810
0075 u 16,450
007A z 15,391
0061 a 15,295

90 (Sig.)
Ucode Id Freq

0050 P 22,262
0063 c 20,612
0076 v 19,705
0079 y 18,500
0075 u 16,450
007A z 15,391
0054 T 14,405
0046 F 14,265
0062 b 14,186
03BB λ 13,493
0065 e 11,330
0045 E 11,252
0049 I 10,790
03BC µ 10,536
03B5 ε 10,080
004C L 9,861
0042 B 9,461
0051 Q 9,348
03C1 ρ 9,145
0077 w 9,145

91 (Raw)
Ucode Id Freq

0074 t 79,288
0078 x 53,178
006E n 42,515
0069 i 41,015
0054 T 30,561
006B k 29,626
0064 d 28,298
0073 s 28,015
0071 q 25,900
0058 X 25,162
006A j 22,358
0070 p 22,198
0061 a 21,657
0066 f 18,570
0079 y 17,635
0075 u 17,168
0047 G 16,959
0052 R 16,455
0068 h 16,012
03B8 ϑ 15,397

91 (Sig.)
Ucode Id Freq

0054 T 30,561
0071 q 25,900
0079 y 17,635
0075 u 17,168
0052 R 16,455
0068 h 16,012
03B8 ϑ 15,397
004C L 14,758
0050 P 13,282
03C4 τ 12,950
0062 b 12,298
0048 H 12,113
0077 w 11,597
0065 e 11,351
03C6 ϕ 11,228
004E N 11,216
0042 B 11,019
0059 Y 10,785
0045 E 10,158
03BC µ 10,109

92 (Raw)
Ucode Id Freq
006B k 64,870
006E n 47,462
0069 i 44,450
0074 t 39,182
0072 r 35,268
006A j 30,478
0078 x 29,642
0050 P 29,217
0061 a 26,006
004E N 25,993
0073 s 25,263
0041 A 23,751
0053 S 22,742
0058 X 18,483
0049 I 18,310
03B8 ϑ 16,784
0054 T 16,108
03B1 α 15,803
0064 d 15,497
0079 y 15,219

92 (Sig.)
Ucode Id Freq

0050 P 29,217
004E N 25,993
0049 I 18,310
03B8 ϑ 16,784
0054 T 16,108
0079 y 15,219
03C3 σ 14,157
0065 e 13,945
0062 b 12,658
03B5 ε 12,419
0045 E 12,207
0042 B 12,167
004A J 12,154
0071 q 11,968
0076 v 11,849
0055 U 11,822
004B K 11,424
0044 D 11,145
03C9 ω 10,734
03B2 β 10,561

93 (Raw)
Ucode Id Freq

0074 t 73,161
0078 x 62,680
0069 i 44,137
006E n 40,440
0073 s 32,842
006A j 31,656
006B k 27,627
0054 T 22,488
03B1 α 21,878
0064 d 21,310
0061 a 20,846
006D m 20,188
0070 p 18,851
0041 A 18,373
0058 X 18,222
007A z 17,292
0075 u 16,795
0066 f 16,581
0079 y 13,923
0056 V 13,840

93 (Sig.)
Ucode Id Freq

0054 T 22,488
007A z 17,292
0075 u 16,795
0079 y 13,923
0056 V 13,840
03B5 ε 12,673
0050 P 12,496
004E N 12,349
0063 c 12,055
0071 q 11,935
0044 D 11,889
03B2 β 11,856
006C l 11,310
0076 v 10,956
0051 Q 10,707
004C L 10,519
0059 Y 10,026
0068 h 9,909
0042 B 9,484
03BB λ 8,994

94 (Raw)
Ucode Id Freq
006E n 59,018
0078 x 51,245
0069 i 41,810
006B k 33,169
0066 f 28,208
0070 p 27,238
006D m 26,808
0074 t 25,695
0064 d 24,185
006A j 22,883
0061 a 22,748
007A z 22,723
0041 A 22,573
0058 X 19,058
0079 y 18,500
004E N 17,364
0043 C 16,626
0065 e 16,407
0050 P 16,074
0067 g 15,723

94 (Sig.)
Ucode Id Freq
007A z 22,723
0079 y 18,500
004E N 17,364
0065 e 16,407
0050 P 16,074
0067 g 15,723
0071 q 14,173
0044 D 13,175
004C L 13,103
03B8 ϑ 12,980
0068 h 12,510
0052 R 12,309
0076 v 11,697
03BB λ 11,647
0054 T 11,474
0062 b 11,452
0075 u 11,041
0063 c 10,806
0042 B 9,723
0045 E 9,554

97 (Raw)
Ucode Id Freq

0078 x 189,500
006E n 84,861
03B8 ϑ 56,933
006D m 40,752
0041 A 34,759
0064 d 33,680
0042 B 31,283
0079 y 25,770
004E N 25,050
004C L 24,811
0070 p 24,691
0053 S 24,331
006B k 24,211
0043 C 22,773
0065 e 22,054
03C0 π 19,896
0061 a 18,578
006A j 18,578
0066 f 18,218
0074 t 17,739

97 (Sig.)
Ucode Id Freq
03B8 ϑ 56,933
0042 B 31,283
0079 y 25,770
004E N 25,050
004C L 24,811
0065 e 22,054
03C0 π 19,896
0068 h 17,499
0062 b 12,825
0052 R 12,825
0048 H 10,427
0046 F 9,948
0075 u 9,588
0054 T 8,390
004B K 8,030
0063 c 7,790
004F O 7,071
0067 g 6,352
0050 P 6,112
0071 q 5,393
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D.2 Operators

00 (Raw)
Ucode Op Freq
003D = 175,371
2061 125,464
002B + 123,327
002C , 117,843
002D − 112,360
2208 3 45,910
2192 → 23,977
2211

P
19,795

22EF · · · 15,706
22C5 � 13,847
002F / 13,847
2026 . . . 12,918
02C9 ¯ 12,732
002A ∗ 11,895
2219 • 11,710
2264 ≤ 11,338
2202 ∂ 9,851
02DC e 9,851
221E ∞ 9,107
003E > 8,828

00 (Sig.)
Ucode Op Freq
22C5 � 13,847
2026 . . . 12,918
02C9 ¯ 12,732
2219 • 11,710
02C7 ˇ 7,527
2260 6= 7,063
2223 | 7,063
220F

Q
6,133

2265 ≥ 5,855
2A7D 6 5,111
224D � 4,925
222A ∪ 4,368
2A7E > 4,275
2200 ∀ 3,438
00B1 ± 3,159
232A 〉 2,509
2329 〈 2,509
223C ∼ 2,509
2286 ⊆ 2,323
2295 ⊕ 2,137

01 (Raw)
Ucode Op Freq
003D = 166,748
2061 134,864
002D − 108,809
002C , 93,949
002B + 91,583
2208 3 44,810
2192 → 27,930
221E ∞ 20,977
002A ∗ 18,986
222B

R
18,784

002F / 15,927
22C6 ? 15,552
22EF · · · 15,148
002E . 14,253
003E > 13,244
22C5 � 12,638
2202 ∂ 12,147
02DC e 11,830
003C < 11,628
2211

P
10,906

01 (Sig.)
Ucode Op Freq
222B

R
18,784

22C6 ? 15,552
002E . 14,253
22C5 � 12,638
2032 ′ 10,300
2282 ⊂ 9,464
2026 . . . 7,530
2260 6= 6,867
02C6 b 6,319
2265 ≥ 5,770
2223 | 4,443
21A6 7−→ 4,414
2229 ∩ 3,981
00B1 ± 3,462
224D � 3,173
222A ∪ 3,058
232A 〉 2,510
2329 〈 2,510
2218 ◦ 2,452
0021 ! 2,308

03 (Raw)
Ucode Op Freq
003D = 121,806
2061 115,262
002C , 100,880
2208 3 77,021
002D − 60,732
002B + 60,121
002A ∗ 32,796
003C < 28,345
02C9 ¯ 25,805
2192 → 24,370
2264 ≤ 24,242
002F / 14,626
2026 . . . 13,495
222A ∪ 12,654
2229 ∩ 12,483
2286 ⊆ 12,330
003E > 11,784
2223 | 9,883
22EF · · · 9,781
02DC e 9,428

03 (Sig.)
Ucode Op Freq
02C9 ¯ 25,805
2026 . . . 13,495
222A ∪ 12,654
2229 ∩ 12,483
2286 ⊆ 12,330
2223 | 9,883
2218 ◦ 8,894
2265 ≥ 8,252
2329 〈 7,348
232A 〉 7,072
2260 6= 6,885
2200 ∀ 6,390
0022 “ 6,177
2227 ∧ 5,978
02C6 b 5,825
2282 ⊂ 5,552
2113 ` 5,467
2216 \ 5,282
2203 ∃ 4,990
22C5 � 4,745

05 (Raw)
Ucode Op Freq
002D − 145,459
003D = 140,626
002C , 121,317
002B + 96,931
2061 95,824
2208 3 36,612
2264 ≤ 25,792
002F / 22,206
22EF · · · 21,483
2211

P
20,897

002A ∗ 18,597
2026 . . . 16,028
2265 ≥ 15,179
003C < 14,392
02DC e 11,575
2113 ` 10,788
2192 → 10,777
003E > 10,364
00AF ¯ 9,529
221E ∞ 7,431

05 (Sig.)
Ucode Op Freq

2026 . . . 16,028
2265 ≥ 15,179
2113 ` 10,788
22C5 � 7,093
02C6 b 6,713
2223 | 6,096
02C9 ¯ 5,368
222A ∪ 5,287
0021 ! 5,058
2260 6= 4,998
2229 ∩ 4,967
220F

Q
4,379

2218 ◦ 4,144
2286 ⊆ 4,090
0022 “ 3,315
2329 〈 3,253
232A 〉 3,221
2216 \ 3,039
2032 ′ 3,003
2282 ⊂ 2,907

06 (Raw)
Ucode Op Freq
003D = 133,081
2061 117,487
002C , 94,169
002B + 76,397
002D − 75,318
2208 3 64,673
2264 ≤ 31,682
003C < 19,653
002A ∗ 18,783
2192 → 17,063
22EF · · · 15,911
2228 ∨ 11,997
02C6 b 11,473
22C5 � 10,921
002F / 10,764
2211

P
10,744

2223 | 10,362
2218 ◦ 10,152
2026 . . . 10,128
2265 ≥ 10,072

06 (Sig.)
Ucode Op Freq

2228 ∨ 11,997
02C6 b 11,473
22C5 � 10,921
2223 | 10,362
2218 ◦ 10,152
2026 . . . 10,128
2265 ≥ 10,072
2227 ∧ 9,947
2295 ⊕ 9,029
2286 ⊆ 8,839
20D7 ~ 8,618
222A ∪ 8,586
2229 ∩ 7,551
2329 〈 7,051
232A 〉 6,705
2260 6= 5,710
2216 \ 5,533
2113 ` 5,344
0022 “ 4,824
2282 ⊂ 4,297

08 (Raw)
Ucode Op Freq
003D = 147,535
2061 112,545
002C , 104,922
2208 3 86,434
002D − 66,835
002B + 41,009
2192 → 30,431
2264 ≤ 26,111
2218 ◦ 22,712
232A 〉 19,281
2329 〈 19,281
002A ∗ 18,789
2026 . . . 18,249
003E > 17,582
002F / 16,645
2286 ⊆ 14,802
02C9 ¯ 14,088
2228 ∨ 11,848
00AF ¯ 11,800
003C < 10,625

08 (Sig.)
Ucode Op Freq

2218 ◦ 22,712
232A 〉 19,281
2329 〈 19,281
2026 . . . 18,249
2286 ⊆ 14,802
02C9 ¯ 14,088
2228 ∨ 11,848
222A ∪ 9,402
2229 ∩ 9,037
2265 ≥ 8,116
2223 | 7,846
2216 \ 7,433
02C6 b 7,051
003A : 6,432
2295 ⊕ 6,226
2227 ∧ 6,051
2260 6= 5,908
22C5 � 5,463
224D � 5,066
0022 “ 3,764
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11 (Raw)
Ucode Op Freq
003D = 130,735
002D − 128,330
2061 112,484
002C , 104,964
002B + 94,172
002F / 40,239
2208 3 39,319
2211

P
20,165

2264 ≤ 19,574
2192 → 18,481
002A ∗ 17,757
00AF ¯ 14,708
221E ∞ 14,627
003E > 12,926
22EF · · · 12,358
02DC e 12,209
2265 ≥ 11,963
2113 ` 10,997
003C < 10,151
00D7 × 10,144

11 (Sig.)
Ucode Op Freq

2265 ≥ 11,963
2113 ` 10,997
2223 | 9,474
02C9 ¯ 8,750
2026 . . . 7,829
22C5 � 7,728
02C6 b 7,464
222B

R
5,719

220F
Q

5,287
2282 ⊂ 4,938
2032 ′ 4,681
2260 6= 4,626
224D � 4,534
2229 ∩ 4,238
0021 ! 3,692
2218 ◦ 3,550
2295 ⊕ 3,062
0022 “ 2,849
00B1 ± 2,796
226A � 2,644

12 (Raw)
Ucode Op Freq
003D = 148,002
002D − 107,941
2061 102,089
002C , 98,839
002B + 71,338
2208 3 52,644
002F / 48,096
2297

N
23,242

2192 → 21,642
2264 ≤ 17,113
002A ∗ 17,039
02DC e 15,291
003E > 13,552
2211

P
13,508

221E ∞ 12,984
22EF · · · 12,885
00AF ¯ 11,581
2265 ≥ 10,806
003C < 10,697
00D7 × 10,347

12 (Sig.)
Ucode Op Freq

2265 ≥ 10,806
2026 . . . 9,907
02C9 ¯ 8,816
2282 ⊂ 8,796
02C6 b 8,702
22C5 � 7,615
2113 ` 7,388
2260 6= 7,324
2229 ∩ 6,519
2223 | 6,504
0022 “ 6,149
2295 ⊕ 5,477
2020 † 5,467
222A ∪ 4,529
2207 ∇ 4,129
20D7 ~ 4,020
21A6 7−→ 3,477
232A 〉 3,417
2329 〈 3,402
2228 ∨ 3,249

13 (Raw)
Ucode Op Freq
003D = 140,810
002C , 103,263
002D − 102,940
2061 94,905
002B + 84,550
2208 3 41,860
002F / 33,420
2192 → 32,901
002A ∗ 24,119
2026 . . . 19,776
22EF · · · 19,447
2264 ≤ 18,021
2297

N
17,837

003E > 16,705
00AF ¯ 16,660
2265 ≥ 14,666
02DC e 12,084
2211

P
10,942

003C < 9,722
2229 ∩ 8,792

13 (Sig.)
Ucode Op Freq

2026 . . . 19,776
2265 ≥ 14,666
2229 ∩ 8,792
22C6 ? 7,904
2282 ⊂ 7,578
2113 ` 7,356
2286 ⊆ 7,213
2223 | 7,125
2295 ⊕ 6,905
2260 6= 6,690
22C5 � 6,599
02C6 b 5,971
2219 • 5,643
02C9 ¯ 5,107
2245 ∼= 4,980
2218 ◦ 4,353
222A ∪ 3,727
232A 〉 3,103
2329 〈 3,096
2216 \ 3,063

14 (Raw)
Ucode Op Freq
003D = 131,163
002D − 109,551
002C , 107,718
2061 91,878
002B + 78,257
2208 3 38,614
2192 → 36,235
002A ∗ 35,898
002F / 27,527
02DC e 18,811
00AF ¯ 18,610
2297

N
16,621

003E > 14,739
2264 ≤ 14,729
00D7 × 14,560
22EF · · · 13,312
2265 ≥ 12,093
2282 ⊂ 11,217
2211

P
11,018

22C5 � 10,693

14 (Sig.)
Ucode Op Freq

2265 ≥ 12,093
2282 ⊂ 11,217
22C5 � 10,693
2026 . . . 10,640
2223 | 9,474
02C6 b 9,112
2229 ∩ 8,580
02C9 ¯ 8,278
2295 ⊕ 6,870
2113 ` 6,867
2218 ◦ 5,892
2260 6= 5,237
2219 • 5,046
0022 “ 4,726
2245 ∼= 4,683
2032 ′ 4,298
222A ∪ 3,837
2227 ∧ 3,615
232A 〉 3,172
2329 〈 3,131

15 (Raw)
Ucode Op Freq
003D = 142,159
002D − 132,939
002C , 119,742
2061 115,736
002B + 87,906
2208 3 36,338
22EF · · · 26,306
002A ∗ 23,752
2264 ≤ 22,572
002F / 21,309
2192 → 16,339
2211

P
15,333

02DC e 12,240
00D7 × 12,220
2026 . . . 11,906
003C < 11,833
003E > 11,738
2265 ≥ 9,967
221E ∞ 9,426
2297

N
9,163

15 (Sig.)
Ucode Op Freq

2026 . . . 11,906
2265 ≥ 9,967
02C6 b 7,866
2020 † 7,657
22C5 � 6,547
2113 ` 6,228
220F

Q
5,702

222B
R

5,478
2223 | 5,464
2260 6= 5,121
02C9 ¯ 4,115
2218 ◦ 3,891
2227 ∧ 3,694
2295 ⊕ 3,441
0021 ! 3,429
2229 ∩ 3,426
2282 ⊂ 3,339
232A 〉 2,988
2329 〈 2,867
2032 ′ 2,757

16 (Raw)
Ucode Op Freq
003D = 146,704
002C , 101,337
2061 99,220
002D − 93,008
002B + 60,461
2297

N
58,064

2208 3 50,037
002A ∗ 37,691
2192 → 33,963
002F / 15,307
22EF · · · 15,213
00AF ¯ 14,912
2211

P
14,683

003E > 14,055
02DC e 13,883
2264 ≤ 13,437
2218 ◦ 12,643
22C5 � 11,409
2026 . . . 9,614
003C < 8,541

16 (Sig.)
Ucode Op Freq

2218 ◦ 12,643
22C5 � 11,409
2026 . . . 9,614
2295 ⊕ 8,303
2265 ≥ 8,105
2223 | 7,841
02C6 b 7,452
2245 ∼= 6,592
02C9 ¯ 6,447
232A 〉 6,125
2329 〈 6,021
2219 • 5,625
2260 6= 5,456
2282 ⊂ 4,317
0022 “ 4,292
2286 ⊆ 4,154
2229 ∩ 4,079
2113 ` 3,819
21A6 7−→ 3,666
2032 ′ 3,256

17 (Raw)
Ucode Op Freq
003D = 137,415
002C , 133,348
002D − 127,670
002B + 93,691
2061 90,757
2208 3 44,390
2297

N
29,024

002A ∗ 28,920
02DC e 19,428
2264 ≤ 15,734
22EF · · · 15,140
2211

P
14,357

00AF ¯ 13,016
2192 → 12,778
002F / 12,148
02C6 b 11,128
2026 . . . 9,548
2223 | 9,248
22C5 � 8,820
02C9 ¯ 8,520

17 (Sig.)
Ucode Op Freq
02C6 b 11,128
2026 . . . 9,548
2223 | 9,248
22C5 � 8,820
02C9 ¯ 8,520
2265 ≥ 7,740
2218 ◦ 7,246
2295 ⊕ 6,961
232A 〉 6,426
2113 ` 6,328
2260 6= 5,990
2329 〈 5,837
00B1 ± 5,289
2227 ∧ 4,576
2282 ⊂ 3,679
2229 ∩ 2,777
2228 ∨ 2,696
2032 ′ 2,551
2245 ∼= 2,544
2219 • 2,537

18 (Raw)
Ucode Op Freq
003D = 108,669
2061 100,210
002C , 91,224
002D − 86,843
2192 → 58,245
002A ∗ 50,890
002B + 50,153
2297

N
46,695

2208 3 39,454
003E > 23,650
2218 ◦ 22,726
00D7 × 21,580
002F / 17,681
02DC e 15,707
00AF ¯ 11,662
22C5 � 10,863
2219 • 10,589
22EF · · · 10,124
003C < 9,995
2264 ≤ 9,285

18 (Sig.)
Ucode Op Freq

2218 ◦ 22,726
22C5 � 10,863
2219 • 10,589
2245 ∼= 8,910
0022 “ 7,935
2223 | 7,839
2265 ≥ 7,812
02C6 b 7,788
2295 ⊕ 7,530
02C9 ¯ 7,209
003A : 6,289
2026 . . . 5,752
2282 ⊂ 5,285
2329 〈 4,995
21A6 7−→ 4,916
0021 ! 4,873
232A 〉 4,816
2227 ∧ 4,767
2228 ∨ 4,434
2229 ∩ 3,408

19 (Raw)
Ucode Op Freq
003D = 109,807
002D − 103,692
002C , 94,512
2061 93,762
002B + 65,169
2192 → 55,514
002A ∗ 53,707
2208 3 43,130
2297

N
29,562

002F / 24,873
003E > 19,678
00D7 × 17,215
02DC e 16,640
22EF · · · 16,197
221E ∞ 15,303
00AF ¯ 13,690
2264 ≤ 12,510
02C6 b 11,414
2295 ⊕ 11,069
2202 ∂ 9,112

19 (Sig.)
Ucode Op Freq
02C6 b 11,414
2295 ⊕ 11,069
2265 ≥ 8,658
22C5 � 8,352
2245 ∼= 7,998
02C9 ¯ 7,467
2218 ◦ 7,395
2282 ⊂ 7,261
003A : 7,135
2223 | 6,171
2026 . . . 5,108
232A 〉 4,860
2219 • 4,824
2329 〈 4,817
21A6 7−→ 4,533
2113 ` 4,394
2227 ∧ 4,268
2229 ∩ 3,973
2032 ′ 3,689
222A ∪ 3,298
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20 (Raw)
Ucode Op Freq
003D = 138,216
002D − 118,385
002C , 115,943
2061 100,938
002B + 74,629
2208 3 52,067
002A ∗ 26,608
002F / 22,564
2192 → 21,864
2264 ≤ 18,271
02DC e 17,964
22EF · · · 15,785
00AF ¯ 12,730
2026 . . . 11,882
003E > 11,699
003C < 11,088
2297

N
10,665

2265 ≥ 10,236
00D7 × 10,027
2211

P
9,881

20 (Sig.)
Ucode Op Freq

2026 . . . 11,882
2265 ≥ 10,236
02C6 b 9,748
22C5 � 9,203
2223 | 8,799
2113 ` 7,913
02C9 ¯ 7,446
2229 ∩ 7,368
232A 〉 7,163
2329 〈 6,975
2282 ⊂ 6,300
2260 6= 6,125
0022 “ 6,113
222A ∪ 6,082
2218 ◦ 5,905
00B1 ± 3,944
2286 ⊆ 3,808
2295 ⊕ 3,712
2032 ′ 3,515
2245 ∼= 3,312

22 (Raw)
Ucode Op Freq
003D = 128,827
2061 117,839
002C , 109,140
002D − 96,020
2208 3 65,669
002B + 63,525
002A ∗ 36,457
2192 → 23,547
002F / 21,370
02DC e 20,191
2297

N
17,385

00AF ¯ 14,149
00D7 × 13,670
02C6 b 13,554
2264 ≤ 12,309
221E ∞ 12,075
2223 | 10,095
2282 ⊂ 9,840
2211

P
9,730

2202 ∂ 9,508

22 (Sig.)
Ucode Op Freq
02C6 b 13,554
2223 | 10,095
2282 ⊂ 9,840
2218 ◦ 9,076
2229 ∩ 8,793
22C5 � 8,300
2026 . . . 7,923
2113 ` 7,080
02C9 ¯ 6,523
232A 〉 5,979
2032 ′ 5,935
2265 ≥ 5,926
2295 ⊕ 5,850
2329 〈 5,785
222B

R
5,460

0022 “ 4,837
2260 6= 4,633
21A6 7−→ 4,073
2227 ∧ 3,949
2286 ⊆ 3,789

26 (Raw)
Ucode Op Freq
002C , 128,400
002D − 123,314
003D = 122,120
2061 118,583
002B + 71,936
2208 3 56,783
2264 ≤ 45,717
2211

P
32,525

221E ∞ 21,520
002F / 19,333
222B

R
19,234

003C < 15,279
2265 ≥ 14,791
2192 → 13,935
003E > 13,487
22EF · · · 12,448
22C5 � 10,521
002A ∗ 10,063
02DC e 9,293
00AF ¯ 8,593

26 (Sig.)
Ucode Op Freq
222B

R
19,234

2265 ≥ 14,791
22C5 � 10,521
2032 ′ 8,185
02C9 ¯ 7,326
2223 | 6,552
2113 ` 5,759
2282 ⊂ 4,631
2286 ⊆ 4,578
2229 ∩ 4,515
2260 6= 4,167
2016 ‖ 4,087
2218 ◦ 3,925
02C6 b 3,911
2026 . . . 3,865
2207 ∇ 3,682
222A ∪ 3,045
2216 \ 2,873
0022 “ 2,816
2329 〈 2,790

28 (Raw)
Ucode Op Freq
003D = 124,355
2061 119,434
002C , 103,564
002D − 97,296
2208 3 72,626
002B + 57,117
2264 ≤ 30,663
002F / 23,271
221E ∞ 22,771
2192 → 21,627
003C < 18,527
003E > 17,965
2265 ≥ 17,283
002A ∗ 17,230
2211

P
14,245

2026 . . . 12,880
02DC e 12,649
00AF ¯ 12,592
2229 ∩ 11,919
00D7 × 11,078

28 (Sig.)
Ucode Op Freq

2265 ≥ 17,283
2026 . . . 12,880
2229 ∩ 11,919
2113 ` 10,977
2282 ⊂ 9,828
2218 ◦ 9,828
22C5 � 9,756
2223 | 7,718
02C6 b 7,709
222A ∪ 7,166
222B

R
7,084

02C9 ¯ 5,503
2286 ⊆ 4,724
2260 6= 4,142
0023 # 3,830
2329 〈 3,715
232A 〉 3,710
2200 ∀ 3,503
21A6 7−→ 2,907
2032 ′ 2,763

30 (Raw)
Ucode Op Freq
003D = 132,694
2061 131,096
002D − 127,173
002C , 100,650
002B + 83,719
2208 3 41,582
221E ∞ 25,216
002F / 24,461
2264 ≤ 21,782
2202 ∂ 19,271
02DC e 17,302
2192 → 16,819
003C < 15,557
002A ∗ 15,448
00AF ¯ 13,458
003E > 13,303
2211

P
12,851

2265 ≥ 11,679
222B

R
10,940

02C6 b 10,183

30 (Sig.)
Ucode Op Freq

2265 ≥ 11,679
222B

R
10,940

02C6 b 10,183
02C9 ¯ 9,622
2223 | 7,268
2113 ` 7,054
22C5 � 6,736
2282 ⊂ 6,579
2026 . . . 6,336
2032 ′ 6,010
2216 \ 5,549
2229 ∩ 5,474
2218 ◦ 5,048
2260 6= 4,672
222A ∪ 4,556
20D7 ~ 3,765
0022 “ 3,289
00B1 ± 3,174
2329 〈 2,494
232A 〉 2,492

31 (Raw)
Ucode Op Freq

2061 124,952
002D − 119,515
003D = 115,359
002C , 104,433
002B + 69,468
2208 3 50,944
2264 ≤ 32,394
2202 ∂ 30,512
221E ∞ 26,652
222B

R
23,629

003C < 20,092
002F / 18,514
2192 → 16,911
003E > 16,232
002A ∗ 15,090
2265 ≥ 14,794
2207 ∇ 14,472
00AF ¯ 13,339
02DC e 11,675
2211

P
10,987

31 (Sig.)
Ucode Op Freq
222B

R
23,629

2265 ≥ 14,794
2207 ∇ 14,472
02C6 b 10,455
2216 \ 9,941
2282 ⊂ 9,052
22C5 � 8,791
2223 | 7,231
2229 ∩ 7,153
02C9 ¯ 6,369
2113 ` 4,887
0022 “ 4,626
222A ∪ 4,251
2227 ∧ 3,398
2026 . . . 3,023
2329 〈 2,805
232A 〉 2,796
2260 6= 2,770
2218 ◦ 2,274
20D7 ~ 2,082

32 (Raw)
Ucode Op Freq
003D = 132,302
002C , 109,935
002D − 107,996
2061 94,881
002B + 75,387
2208 3 42,819
002A ∗ 26,658
2192 → 24,520
2202 ∂ 23,143
02DC e 22,869
00AF ¯ 17,882
002F / 17,394
2264 ≤ 17,357
00D7 × 13,164
221E ∞ 12,747
003E > 12,361
02C9 ¯ 12,114
02C6 b 11,882
2211

P
11,734

22EF · · · 11,633

32 (Sig.)
Ucode Op Freq
02C9 ¯ 12,114
02C6 b 11,882
2282 ⊂ 11,184
22C5 � 11,155
2229 ∩ 9,689
2265 ≥ 9,686
2223 | 8,991
2218 ◦ 8,726
2227 ∧ 8,344
2026 . . . 6,480
2113 ` 5,811
2260 6= 5,302
2219 • 5,143
0022 “ 5,052
2032 ′ 4,868
222B

R
4,744

2216 \ 4,696
222A ∪ 4,654
2295 ⊕ 4,171
2102 C 3,873

33 (Raw)
Ucode Op Freq
002D − 191,206
002C , 143,504
002B + 129,370
003D = 127,750
2061 81,762
002F / 44,654
2208 3 23,483
2211

P
20,201

221E ∞ 19,647
2264 ≤ 16,331
22EF · · · 15,949
02DC e 15,149
002A ∗ 12,054
003C < 10,828
220F

Q
9,229

2192 → 8,513
2265 ≥ 7,556
003E > 7,430
2113 ` 7,326
2026 . . . 6,465

33 (Sig.)
Ucode Op Freq
220F

Q
9,229

2265 ≥ 7,556
2113 ` 7,326
2026 . . . 6,465
0021 ! 5,937
222B

R
5,354

22C5 � 5,316
2223 | 5,055
2032 ′ 4,787
00B1 ± 3,708
02C6 b 3,697
2260 6= 3,192
02C9 ¯ 2,754
232A 〉 2,722
20D7 ~ 2,647
2329 〈 2,611
21A6 7−→ 2,064
2218 ◦ 1,781
0022 “ 1,472
2282 ⊂ 1,316

34 (Raw)
Ucode Op Freq
002D − 145,443
003D = 140,364
002C , 123,656
2061 116,528
002B + 107,580
2208 3 36,954
02DC e 22,876
002F / 21,782
221E ∞ 18,865
2264 ≤ 18,019
2202 ∂ 15,110
2192 → 14,865
003C < 14,165
003E > 12,783
002A ∗ 11,672
2211

P
10,950

22EF · · · 10,789
222B

R
10,594

02C6 b 9,849
22C5 � 7,671

34 (Sig.)
Ucode Op Freq
222B

R
10,594

02C6 b 9,849
22C5 � 7,671
2265 ≥ 7,168
2260 6= 6,132
2223 | 6,074
2026 . . . 5,903
002E . 5,565
00B1 ± 5,101
2113 ` 4,999
2032 ′ 4,747
2282 ⊂ 4,307
0022 “ 3,648
2207 ∇ 3,477
02C9 ¯ 3,324
2229 ∩ 3,083
2227 ∧ 2,639
2218 ◦ 2,294
232A 〉 2,275
2329 〈 2,259
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35 (Raw)
Ucode Op Freq
002D − 138,603
002C , 111,176
2061 103,527
003D = 103,376
002B + 97,579
2208 3 38,370
2264 ≤ 34,575
2202 ∂ 28,815
002F / 25,985
221E ∞ 23,460
222B

R
23,196

02DC e 19,545
003C < 16,453
2207 ∇ 15,387
003E > 15,256
002A ∗ 14,470
2192 → 14,381
22C5 � 12,669
2211

P
12,394

2265 ≥ 11,531

35 (Sig.)
Ucode Op Freq
222B

R
23,196

2207 ∇ 15,387
22C5 � 12,669
2265 ≥ 11,531
02C9 ¯ 9,349
02C6 b 8,170
2223 | 6,379
2113 ` 6,074
232A 〉 5,583
2329 〈 5,559
00B1 ± 4,556
2282 ⊂ 4,130
2229 ∩ 3,728
2272 . 3,635
002E . 3,375
2216 \ 3,239
2260 6= 2,843
0022 “ 2,767
2026 . . . 2,397
2032 ′ 2,328

37 (Raw)
Ucode Op Freq
003D = 130,767
002D − 118,421
2061 113,424
002C , 102,165
002B + 78,437
2208 3 53,319
2192 → 22,923
002A ∗ 22,799
002F / 20,716
02DC e 20,602
2264 ≤ 20,400
221E ∞ 18,616
003E > 15,300
003C < 15,081
2202 ∂ 13,063
2265 ≥ 11,986
00D7 × 11,594
00AF ¯ 11,306
2211

P
11,276

02C6 b 11,138

37 (Sig.)
Ucode Op Freq

2265 ≥ 11,986
02C6 b 11,138
2282 ⊂ 9,625
02C9 ¯ 9,220
22C5 � 8,885
222B

R
8,747

2223 | 8,542
2229 ∩ 8,438
2218 ◦ 8,400
2026 . . . 8,016
2113 ` 6,973
222A ∪ 5,115
2260 6= 4,727
0022 “ 3,832
2216 \ 3,767
232A 〉 3,726
2329 〈 3,719
00B1 ± 3,557
2032 ′ 3,409
2207 ∇ 3,068

39 (Raw)
Ucode Op Freq
002D − 145,000
003D = 142,639
2061 127,205
002C , 117,367
002B + 91,145
2208 3 45,841
02DC e 24,820
2264 ≤ 22,939
002F / 21,998
221E ∞ 20,033
002A ∗ 17,136
2211

P
15,650

2192 → 14,888
2265 ≥ 13,496
003C < 13,120
003E > 11,671
22EF · · · 8,558
220F

Q
8,013

00AF ¯ 7,307
2202 ∂ 6,395

39 (Sig.)
Ucode Op Freq

2265 ≥ 13,496
220F

Q
8,013

2026 . . . 6,386
2113 ` 6,198
2223 | 4,768
2260 6= 4,486
0021 ! 4,401
02C6 b 4,298
22C5 � 4,157
2282 ⊂ 4,025
2228 ∨ 3,715
02C9 ¯ 3,555
222A ∪ 3,188
2216 \ 3,150
0142  l 2,915
2218 ◦ 2,887
21A6 7−→ 2,802
222B

R
2,736

00B1 ± 2,680
224D � 2,586

40 (Raw)
Ucode Op Freq
002D − 171,711
003D = 146,029
002C , 131,121
002B + 104,954
2061 83,290
2211

P
30,984

00AF ¯ 22,404
22EF · · · 22,176
222B

R
21,406

221E ∞ 19,098
2208 3 18,699
2202 ∂ 15,506
002F / 13,055
002A ∗ 11,914
220F

Q
10,689

003E > 10,632
2192 → 10,489
02DC e 10,318
2227 ∧ 10,176
003C < 9,292

40 (Sig.)
Ucode Op Freq
222B

R
21,406

220F
Q

10,689
2227 ∧ 10,176
22C5 � 8,921
2113 ` 8,779
2026 . . . 8,636
2265 ≥ 8,095
02C9 ¯ 7,781
2223 | 4,646
2260 6= 4,560
2135 ℵ 4,304
0021 ! 3,962
232A 〉 3,449
2329 〈 3,449
2218 ◦ 3,420
224D � 2,850
00B1 ± 2,508
02C6 b 2,479
223C ∼ 1,938
2216 \ 1,938

41 (Raw)
Ucode Op Freq
002D − 146,072
003D = 144,567
002C , 114,060
2061 96,368
002B + 87,963
0022 “ 72,457
2208 3 37,248
002F / 25,317
2264 ≤ 22,522
2211

P
20,707

221E ∞ 20,354
22C5 � 12,138
222B

R
11,468

002A ∗ 11,188
2032 ′ 11,163
22EF · · · 10,901
02C6 b 10,579
02DC e 10,512
2192 → 10,231
003C < 9,683

41 (Sig.)
Ucode Op Freq

0022 “ 72,457
22C5 � 12,138
222B

R
11,468

2032 ′ 11,163
02C6 b 10,579
2265 ≥ 9,233
2026 . . . 7,594
2113 ` 6,510
2282 ⊂ 4,001
2223 | 3,989
0021 ! 3,404
232A 〉 3,106
2329 〈 3,106
2260 6= 2,966
02C9 ¯ 2,588
2124 Z 2,564
220F

Q
2,174

2228 ∨ 1,961
223C ∼ 1,924
21A6 7−→ 1,900

42 (Raw)
Ucode Op Freq
002D − 124,070
002C , 115,225
003D = 113,446
2061 101,992
002B + 80,445
2208 3 52,691
2264 ≤ 42,824
002F / 30,427
2211

P
26,944

221E ∞ 22,153
222B

R
21,131

003C < 18,134
002A ∗ 16,917
02C6 b 16,261
003E > 13,839
2265 ≥ 12,705
02DC e 12,516
2192 → 9,613
22C5 � 9,551
22EF · · · 9,411

42 (Sig.)
Ucode Op Freq
222B

R
21,131

02C6 b 16,261
2265 ≥ 12,705
22C5 � 9,551
2113 ` 8,675
20D7 ~ 7,464
2223 | 7,380
232A 〉 7,083
2329 〈 7,078
2282 ⊂ 5,993
2229 ∩ 5,636
2026 . . . 4,953
2272 . 4,832
222A ∪ 4,359
2260 6= 4,170
2207 ∇ 3,143
02C9 ¯ 3,096
2216 \ 2,963
2225 ‖ 2,786
2218 ◦ 2,572

43 (Raw)
Ucode Op Freq
003D = 142,136
2061 129,075
002C , 116,982
2208 3 82,678
002D − 76,680
002B + 46,735
002A ∗ 40,104
2192 → 20,961
002F / 20,123
221E ∞ 19,515
2264 ≤ 18,578
2211

P
16,465

02C6 b 16,016
02DC e 12,161
222B

R
11,717

2282 ⊂ 11,225
2113 ` 11,199
22C5 � 11,032
2297

N
10,985

00D7 × 10,549

43 (Sig.)
Ucode Op Freq
02C6 b 16,016
222B

R
11,717

2282 ⊂ 11,225
2113 ` 11,199
22C5 � 11,032
2223 | 10,339
02C9 ¯ 7,062
2265 ≥ 6,900
2218 ◦ 6,403
232A 〉 6,164
2329 〈 6,160
2229 ∩ 5,578
2032 ′ 5,411
2026 . . . 5,124
21A6 7−→ 4,359
2260 6= 4,145
222A ∪ 3,961
2286 ⊆ 3,430
2225 ‖ 3,234
2295 ⊕ 3,225

44 (Raw)
Ucode Op Freq
002D − 129,566
003D = 125,733
002C , 118,622
2061 112,743
002B + 78,300
2208 3 56,155
221E ∞ 30,759
002F / 30,596
222B

R
29,323

2264 ≤ 18,948
02DC e 14,695
002A ∗ 14,397
22C5 � 14,275
003E > 14,032
2211

P
13,788

003C < 13,652
2202 ∂ 11,824
2265 ≥ 11,648
02C6 b 9,941
2192 → 9,765

44 (Sig.)
Ucode Op Freq
222B

R
29,323

22C5 � 14,275
2265 ≥ 11,648
02C6 b 9,941
2218 ◦ 8,614
2032 ′ 7,043
2223 | 6,433
2282 ⊂ 6,135
232A 〉 5,986
2329 〈 5,986
20D7 ~ 5,864
0022 “ 5,729
2026 . . . 5,580
2229 ∩ 3,941
21A6 7−→ 3,657
0021 ! 3,616
02C9 ¯ 3,318
2260 6= 2,749
2207 ∇ 2,519
2200 ∀ 2,465

45 (Raw)
Ucode Op Freq

2061 139,490
002D − 139,290
003D = 126,071
002C , 111,508
002B + 91,861
2208 3 52,295
221E ∞ 31,613
2264 ≤ 29,942
222B

R
22,897

003C < 19,592
002F / 19,483
002A ∗ 18,448
02DC e 15,797
2192 → 15,688
003E > 15,034
22C5 � 11,947
2211

P
11,766

2202 ∂ 11,675
02C6 b 10,658
2265 ≥ 10,204

45 (Sig.)
Ucode Op Freq
222B

R
22,897

22C5 � 11,947
02C6 b 10,658
2265 ≥ 10,204
00B1 ± 6,700
232A 〉 4,920
2329 〈 4,920
2113 ` 4,757
2223 | 4,230
02C9 ¯ 3,740
2032 ′ 3,522
2282 ⊂ 3,268
2200 ∀ 2,977
02D8 ˘ 2,705
2026 . . . 2,451
2260 6= 2,433
002E . 2,251
2229 ∩ 2,033
222A ∪ 1,870
2020 † 1,815
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46 (Raw)
Ucode Op Freq
003D = 129,731
2061 119,764
002C , 105,127
002D − 79,693
2208 3 69,453
002B + 52,830
002A ∗ 51,675
2297

N
26,668

2264 ≤ 26,312
2192 → 22,970
221E ∞ 21,247
2211

P
19,117

002F / 18,570
003C < 14,671
02DC e 13,945
003E > 11,647
22EF · · · 11,039
02C6 b 10,938
2265 ≥ 9,692
00AF ¯ 9,156

46 (Sig.)
Ucode Op Freq
02C6 b 10,938
2265 ≥ 9,692
2282 ⊂ 8,841
22C5 � 8,492
2218 ◦ 8,485
2223 | 7,831
2026 . . . 7,673
222B

R
7,590

2113 ` 6,208
2229 ∩ 5,983
2295 ⊕ 5,429
232A 〉 5,422
2329 〈 5,371
2032 ′ 5,060
02C9 ¯ 4,586
222A ∪ 3,994
2260 6= 3,942
2286 ⊆ 3,884
003A : 3,278
21A6 7−→ 3,219

47 (Raw)
Ucode Op Freq
003D = 135,305
2061 126,499
002C , 104,307
002D − 99,526
002B + 64,394
2208 3 61,870
002A ∗ 43,601
2264 ≤ 27,630
221E ∞ 25,012
002F / 19,192
2192 → 18,783
2297

N
17,881

2211
P

16,658
02DC e 16,438
003C < 14,886
003E > 12,269
2265 ≥ 11,020
22EF · · · 10,365
222B

R
9,788

2026 . . . 9,385

47 (Sig.)
Ucode Op Freq

2265 ≥ 11,020
222B

R
9,788

2026 . . . 9,385
2113 ` 8,666
02C6 b 8,553
22C5 � 7,394
2223 | 7,262
232A 〉 6,555
2329 〈 5,915
2282 ⊂ 5,818
2295 ⊕ 5,341
2229 ∩ 4,799
2218 ◦ 4,574
2032 ′ 4,354
2260 6= 4,271
02C9 ¯ 4,003
2286 ⊆ 3,206
222A ∪ 2,457
2207 ∇ 2,323
22A5 ⊥ 2,256

49 (Raw)
Ucode Op Freq

2061 139,889
003D = 117,434
002C , 112,284
002D − 102,962
002B + 79,790
2208 3 49,740
2202 ∂ 31,383
2264 ≤ 29,425
2192 → 19,995
222B

R
19,720

221E ∞ 16,819
003C < 15,749
002F / 15,719
2207 ∇ 15,422
003E > 15,262
002A ∗ 14,147
02DC e 13,586
22C5 � 12,966
2265 ≥ 12,137
00AF ¯ 10,685

49 (Sig.)
Ucode Op Freq
222B

R
19,720

2207 ∇ 15,422
22C5 � 12,966
2265 ≥ 12,137
02C9 ¯ 9,396
2216 \ 8,953
002E . 8,742
2223 | 8,192
2229 ∩ 7,746
02C6 b 7,077
2282 ⊂ 7,018
2113 ` 4,982
2218 ◦ 4,718
222A ∪ 4,168
2260 6= 3,596
0022 “ 3,392
2026 . . . 3,332
2200 ∀ 3,228
00B1 ± 2,987
2329 〈 2,975

51 (Raw)
Ucode Op Freq
003D = 153,205
002C , 119,811
2061 117,833
002D − 111,424
002B + 82,978
2208 3 45,833
2192 → 21,252
002F / 20,026
2264 ≤ 18,799
002A ∗ 15,662
02DC e 14,853
2265 ≥ 13,693
22C5 � 12,395
003E > 12,151
003C < 12,137
2032 ′ 11,816
00AF ¯ 11,073
22EF · · · 10,633
2113 ` 10,096
00D7 × 10,001

51 (Sig.)
Ucode Op Freq

2265 ≥ 13,693
22C5 � 12,395
2032 ′ 11,816
2113 ` 10,096
2026 . . . 9,478
2282 ⊂ 8,813
2229 ∩ 8,128
2260 6= 8,104
222A ∪ 7,270
2223 | 5,594
02C9 ¯ 5,469
00B1 ± 4,320
232A 〉 4,253
2329 〈 4,253
02C6 b 4,195
0022 “ 3,913
2295 ⊕ 3,510
2218 ◦ 3,453
2286 ⊆ 3,180
2219 • 3,170

52 (Raw)
Ucode Op Freq
003D = 133,289
002D − 122,426
002C , 110,388
2061 99,526
002B + 91,840
2208 3 47,202
2264 ≤ 25,862
002F / 22,847
002A ∗ 22,468
22EF · · · 20,529
2192 → 16,070
2211

P
13,957

2265 ≥ 13,934
2229 ∩ 13,305
003E > 13,015
00D7 × 12,264
003C < 12,258
2026 . . . 12,252
02DC e 11,078
2282 ⊂ 9,607

52 (Sig.)
Ucode Op Freq

2265 ≥ 13,934
2229 ∩ 13,305
2026 . . . 12,252
2282 ⊂ 9,607
02C6 b 9,251
222A ∪ 8,355
22C5 � 8,224
2113 ` 8,013
2223 | 7,349
2216 \ 5,323
2260 6= 5,273
2218 ◦ 5,185
02C9 ¯ 4,530
2329 〈 4,216
232A 〉 4,028
2286 ⊆ 3,980
2295 ⊕ 3,850
222B

R
3,800

0022 “ 3,726
2032 ′ 3,330

53 (Raw)
Ucode Op Freq
003D = 137,088
002C , 116,679
002D − 106,105
2061 91,929
002B + 79,338
2208 3 38,087
002A ∗ 33,185
2202 ∂ 26,256
02DC e 25,523
2192 → 22,506
002F / 17,708
00D7 × 15,835
2207 ∇ 15,088
2264 ≤ 14,496
00AF ¯ 13,815
02C9 ¯ 12,580
221E ∞ 12,487
22C5 � 12,170
02C6 b 11,838
003E > 11,602

53 (Sig.)
Ucode Op Freq

2207 ∇ 15,088
02C9 ¯ 12,580
22C5 � 12,170
02C6 b 11,838
2227 ∧ 9,666
2223 | 9,194
2265 ≥ 7,611
2282 ⊂ 7,435
222B

R
7,002

2218 ◦ 6,642
2026 . . . 5,904
232A 〉 5,608
2329 〈 5,595
2295 ⊕ 5,227
2229 ∩ 5,066
2113 ` 5,025
2260 6= 4,506
0022 “ 3,549
2032 ′ 3,465
00B1 ± 3,465

54 (Raw)
Ucode Op Freq

2061 133,174
003D = 121,521
2208 3 99,530
002C , 81,624
002D − 64,297
002B + 48,925
2192 → 34,981
2264 ≤ 30,516
002A ∗ 27,347
003C < 20,204
2229 ∩ 17,608
2282 ⊂ 16,122
00D7 × 15,507
2265 ≥ 14,562
222A ∪ 13,650
002F / 13,605
00AF ¯ 13,527
221E ∞ 13,135
003E > 13,073
2286 ⊆ 11,810

54 (Sig.)
Ucode Op Freq

2229 ∩ 17,608
2282 ⊂ 16,122
2265 ≥ 14,562
222A ∪ 13,650
2286 ⊆ 11,810
2218 ◦ 9,912
02C9 ¯ 8,967
003A : 8,657
2223 | 7,828
2216 \ 7,233
22C5 � 7,143
2260 6= 6,961
02C6 b 6,214
2227 ∧ 5,579
2329 〈 4,819
2205 ∅ 4,729
232A 〉 4,423
2113 ` 3,070
2026 . . . 2,909
2209 /∈ 2,896

55 (Raw)
Ucode Op Freq
003D = 106,032
002D − 95,104
2061 90,334
002C , 90,017
002B + 66,941
002A ∗ 62,257
2192 → 60,182
2208 3 34,149
2297

N
22,567

00D7 × 22,405
002F / 21,702
003E > 20,985
02DC e 15,137
00AF ¯ 14,625
22EF · · · 12,917
2218 ◦ 12,872
2264 ≤ 12,686
02C6 b 11,207
221E ∞ 11,093
003C < 10,684

55 (Sig.)
Ucode Op Freq

2218 ◦ 12,872
02C6 b 11,207
2227 ∧ 10,324
003A : 9,970
2219 • 8,494
2245 ∼= 8,417
2265 ≥ 8,333
02C9 ¯ 7,807
2223 | 7,489
22C5 � 6,724
2026 . . . 6,630
0022 “ 6,511
2295 ⊕ 6,083
2282 ⊂ 6,063
2113 ` 5,541
2229 ∩ 5,084
222A ∪ 5,075
2032 ′ 4,074
2243 ' 3,675
232A 〉 3,591

57 (Raw)
Ucode Op Freq
003D = 127,032
002D − 115,373
002C , 111,096
2061 101,890
002B + 73,636
2208 3 36,123
002A ∗ 32,186
2192 → 31,976
00D7 × 22,396
002F / 22,047
02DC e 20,445
2202 ∂ 20,098
003E > 14,049
2264 ≤ 13,511
00AF ¯ 11,950
02C6 b 11,266
22EF · · · 11,234
2297

N
10,451

2282 ⊂ 10,380
221E ∞ 9,895

57 (Sig.)
Ucode Op Freq
02C6 b 11,266
2282 ⊂ 10,380
222A ∪ 9,801
2265 ≥ 9,156
2229 ∩ 9,101
2223 | 7,849
22C5 � 7,495
2026 . . . 7,460
2218 ◦ 7,364
02C9 ¯ 7,092
00B1 ± 5,857
2295 ⊕ 5,495
2113 ` 5,349
2260 6= 5,273
2245 ∼= 4,867
232A 〉 4,524
2329 〈 4,512
0022 “ 4,347
2216 \ 4,310
2032 ′ 4,221
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58 (Raw)
Ucode Op Freq
003D = 125,163
002D − 114,609
002C , 114,297
2061 100,482
002B + 80,065
2208 3 43,340
002A ∗ 33,350
2192 → 24,185
2202 ∂ 24,182
02DC e 22,096
002F / 19,615
221E ∞ 18,266
2264 ≤ 17,882
00D7 × 12,706
00AF ¯ 12,631
003E > 12,055
2211

P
11,541

222B
R

11,417
02C9 ¯ 10,377
02C6 b 10,298

58 (Sig.)
Ucode Op Freq
222B

R
11,417

02C9 ¯ 10,377
02C6 b 10,298
2207 ∇ 10,111
2223 | 9,791
22C5 � 9,643
2265 ≥ 8,264
2227 ∧ 7,185
2218 ◦ 6,635
2282 ⊂ 6,288
2032 ′ 5,889
232A 〉 5,236
2329 〈 5,034
2113 ` 4,914
2026 . . . 4,535
2229 ∩ 4,403
2295 ⊕ 4,282
00B1 ± 3,541
2260 6= 3,462
21A6 7−→ 2,748

60 (Raw)
Ucode Op Freq

2061 132,048
002D − 127,862
003D = 118,189
002C , 113,632
002B + 74,205
2208 3 42,239
2264 ≤ 37,545
002F / 30,572
221E ∞ 25,764
2265 ≥ 20,420
003E > 19,029
2211

P
18,789

003C < 18,297
222B

R
16,484

2192 → 15,614
002A ∗ 14,306
02DC e 14,058
2223 | 9,771
02C6 b 9,655
2026 . . . 8,981

60 (Sig.)
Ucode Op Freq

2265 ≥ 20,420
222B

R
16,484

2223 | 9,771
02C6 b 9,655
2026 . . . 8,981
22C5 � 7,929
2113 ` 7,764
02C9 ¯ 6,871
2229 ∩ 4,327
232A 〉 3,873
2329 〈 3,842
2282 ⊂ 3,416
2218 ◦ 3,212
2032 ′ 3,122
2260 6= 3,103
222A ∪ 2,827
220F

Q
2,711

20D7 ~ 2,668
0021 ! 2,511
2207 ∇ 2,339

62 (Raw)
Ucode Op Freq

2061 137,165
002D − 137,043
003D = 127,241
002C , 109,661
002B + 82,846
2264 ≤ 35,848
002F / 31,545
2208 3 31,389
2223 | 22,298
221E ∞ 21,697
02C6 b 20,876
2211

P
20,431

00AF ¯ 18,696
003E > 16,510
222B

R
16,128

2265 ≥ 15,243
003C < 14,451
2192 → 13,769
002A ∗ 13,722
2026 . . . 9,784

62 (Sig.)
Ucode Op Freq

2223 | 22,298
02C6 b 20,876
222B

R
16,128

2265 ≥ 15,243
2026 . . . 9,784
22C5 � 8,714
2113 ` 5,568
02C9 ¯ 4,117
2032 ′ 3,845
20D7 ~ 3,533
223C ∼ 2,573
222A ∪ 2,486
2218 ◦ 2,486
2260 6= 2,457
220F

Q
2,411

0021 ! 1,856
224D � 1,833
232A 〉 1,827
0022 “ 1,682
2229 ∩ 1,671

65 (Raw)
Ucode Op Freq
002D − 145,635
003D = 140,894
002C , 132,853
2061 110,559
002B + 102,623
2208 3 36,009
2264 ≤ 28,921
002F / 23,874
2211

P
17,451

221E ∞ 14,820
002A ∗ 13,979
2192 → 13,810
22C5 � 12,534
222B

R
12,253

02DC e 11,851
003C < 11,775
02C6 b 10,916
003E > 10,833
00AF ¯ 10,380
22EF · · · 10,118

65 (Sig.)
Ucode Op Freq
22C5 � 12,534
222B

R
12,253

02C6 b 10,916
2026 . . . 8,817
2265 ≥ 8,350
2113 ` 8,148
2207 ∇ 7,005
02C9 ¯ 5,708
2223 | 4,838
002E . 4,317
2032 ′ 4,029
2282 ⊂ 3,267
2229 ∩ 3,127
2260 6= 2,976
00B1 ± 2,875
2218 ◦ 2,498
20D7 ~ 2,142
0021 ! 2,095
222A ∪ 2,092
2329 〈 1,890

68 (Raw)
Ucode Op Freq
002C , 134,116
003D = 133,161
002D − 121,499
2061 115,627
002B + 85,277
2208 3 40,722
2264 ≤ 24,322
2026 . . . 21,433
002F / 18,988
2192 → 18,176
003E > 17,273
002A ∗ 17,178
003C < 15,451
22EF · · · 15,180
2211

P
13,271

2265 ≥ 12,337
00AF ¯ 10,886
2223 | 8,657
2229 ∩ 8,514
221E ∞ 8,226

68 (Sig.)
Ucode Op Freq

2026 . . . 21,433
2265 ≥ 12,337
2223 | 8,657
2229 ∩ 8,514
20D7 ~ 7,809
22C5 � 7,715
02C6 b 6,684
2113 ` 6,498
222A ∪ 5,835
2218 ◦ 5,525
2282 ⊂ 5,455
2260 6= 4,731
0022 “ 4,403
22A0 � 3,977
21A6 7−→ 3,807
02C9 ¯ 3,618
222B

R
3,138

232A 〉 3,068
2329 〈 3,050
220F

Q
2,758

70 (Raw)
Ucode Op Freq
003D = 156,224
002C , 112,541
002D − 109,493
2061 89,343
002B + 77,767
2202 ∂ 45,942
2208 3 35,947
002A ∗ 29,253
2211

P
22,887

02DC e 22,755
2192 → 19,040
00D7 × 18,592
002F / 16,119
22C5 � 12,898
2207 ∇ 12,243
02C9 ¯ 12,042
002E . 11,875
2264 ≤ 11,323
2218 ◦ 11,179
2026 . . . 10,201

70 (Sig.)
Ucode Op Freq
22C5 � 12,898
2207 ∇ 12,243
02C9 ¯ 12,042
002E . 11,875
2218 ◦ 11,179
2026 . . . 10,201
2223 | 9,747
222B

R
8,131

02C6 b 7,987
2282 ⊂ 6,412
2227 ∧ 6,297
232A 〉 5,417
2329 〈 5,417
2260 6= 5,100
2032 ′ 4,600
2265 ≥ 4,571
2113 ` 4,422
2229 ∩ 4,169
2295 ⊕ 3,663
00B1 ± 3,404

74 (Raw)
Ucode Op Freq

2061 126,510
002C , 125,238
003D = 104,889
002D − 86,997
002B + 70,280
2208 3 58,638
2207 ∇ 37,506
2264 ≤ 37,115
2202 ∂ 30,756
222B

R
29,777

2192 → 26,329
00AF ¯ 20,777
2216 \ 19,615
221E ∞ 17,952
003C < 12,412
003E > 11,837
02DC e 11,556
002E . 11,519
002F / 11,116
00D7 × 10,724

74 (Sig.)
Ucode Op Freq

2207 ∇ 37,506
222B

R
29,777

2216 \ 19,615
002E . 11,519
2229 ∩ 10,406
2265 ≥ 9,159
222A ∪ 8,303
2282 ⊂ 7,484
22C5 � 7,215
2223 | 6,175
00B1 ± 5,918
02C9 ¯ 4,145
232A 〉 3,839
2329 〈 3,839
2113 ` 3,693
2286 ⊆ 3,595
02C6 b 3,411
2026 . . . 3,277
2295 ⊕ 3,081
223C ∼ 3,008

76 (Raw)
Ucode Op Freq

2061 123,589
002C , 115,306
002D − 110,406
003D = 105,738
002B + 90,715
2264 ≤ 39,612
2208 3 35,665
22C5 � 34,897
2202 ∂ 30,589
221E ∞ 30,247
222B

R
27,899

2207 ∇ 26,429
02DC e 20,846
002F / 19,015
003E > 18,331
2113 ` 17,120
003C < 15,826
002A ∗ 11,934
2192 → 11,795
02C9 ¯ 10,945

76 (Sig.)
Ucode Op Freq
22C5 � 34,897
222B

R
27,899

2207 ∇ 26,429
2113 ` 17,120
02C9 ¯ 10,945
2265 ≥ 9,059
02C6 b 8,828
2223 | 5,001
25B3 4 3,392
2218 ◦ 3,291
232A 〉 3,124
2329 〈 3,124
2229 ∩ 2,865
2282 ⊂ 2,394
224D � 2,246
002E . 2,126
2227 ∧ 2,024
2260 6= 1,848
22A5 ⊥ 1,700
0022 “ 1,664

78 (Raw)
Ucode Op Freq
002D − 153,202
003D = 145,727
002C , 130,743
2061 117,267
002B + 109,587
222B

R
35,214

2264 ≤ 28,905
002F / 28,391
2211

P
27,225

2208 3 26,368
02DC e 15,087
22EF · · · 13,166
002A ∗ 12,618
02C9 ¯ 12,241
003C < 11,075
2192 → 10,663
2202 ∂ 9,703
221E ∞ 9,292
003E > 8,949
22C5 � 8,640

78 (Sig.)
Ucode Op Freq
222B

R
35,214

02C9 ¯ 12,241
22C5 � 8,640
2265 ≥ 7,646
00B1 ± 5,966
2026 . . . 4,423
2113 ` 4,251
02C6 b 3,840
2207 ∇ 3,531
0021 ! 3,120
2A7D 6 2,811
2032 ′ 2,743
2193 ↓ 2,605
2223 | 2,571
2282 ⊂ 1,817
0022 “ 1,817
2219 • 1,748
2260 6= 1,680
224D � 1,680
232A 〉 1,645
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80 (Raw)
Ucode Op Freq
002D − 138,861
2061 135,754
003D = 124,304
002C , 110,320
002B + 77,526
2208 3 32,384
02DC e 29,031
2264 ≤ 23,225
2223 | 19,954
222B

R
19,708

221E ∞ 18,645
2211

P
18,400

002A ∗ 15,783
002F / 14,638
2202 ∂ 13,984
232A 〉 13,493
003C < 13,002
003E > 12,185
2329 〈 12,021
2113 ` 10,958

80 (Sig.)
Ucode Op Freq

2223 | 19,954
222B

R
19,708

232A 〉 13,493
2329 〈 12,021
2113 ` 10,958
2032 ′ 10,058
22C5 � 9,322
2218 ◦ 9,322
0127 ~ 8,505
02C9 ¯ 7,441
02C6 b 7,196
0021 ! 6,051
2265 ≥ 5,724
2229 ∩ 5,233
2260 6= 5,152
002E . 4,334
00B1 ± 4,252
2225 ‖ 3,516
2026 . . . 3,352
2016 ‖ 2,780

81 (Raw)
Ucode Op Freq
003D = 139,464
002D − 125,542
002C , 115,320
2061 92,664
002B + 83,407
2208 3 38,178
2297

N
32,616

002A ∗ 29,049
02DC e 20,803
002F / 16,270
2264 ≤ 16,152
00AF ¯ 15,174
2192 → 14,903
221E ∞ 14,562
2211

P
14,513

02C6 b 13,205
2202 ∂ 13,091
22EF · · · 10,887
22C5 � 10,731
003C < 9,376

81 (Sig.)
Ucode Op Freq
02C6 b 13,205
22C5 � 10,731
2026 . . . 8,654
02C9 ¯ 8,019
2113 ` 7,778
2265 ≥ 7,588
2218 ◦ 7,521
2223 | 7,416
232A 〉 7,370
222B

R
6,664

2329 〈 6,373
00B1 ± 5,421
2207 ∇ 4,752
2227 ∧ 4,457
2032 ′ 4,174
2282 ⊂ 3,950
2260 6= 3,732
2295 ⊕ 3,590
0022 “ 3,141
0127 ~ 2,913

82 (Raw)
Ucode Op Freq
002D − 134,826
002C , 126,000
003D = 116,334
2061 109,076
002B + 82,175
2208 3 40,757
2264 ≤ 31,995
002F / 26,477
221E ∞ 20,744
2211

P
18,706

2265 ≥ 17,820
002A ∗ 17,241
003E > 16,739
003C < 16,597
02DC e 14,329
2192 → 13,306
00AF ¯ 12,795
2113 ` 10,714
222B

R
10,351

02C6 b 10,079

82 (Sig.)
Ucode Op Freq

2265 ≥ 17,820
2113 ` 10,714
222B

R
10,351

02C6 b 10,079
22C5 � 8,702
2223 | 8,244
02C9 ¯ 8,129
2026 . . . 7,157
2032 ′ 5,875
232A 〉 5,106
2329 〈 4,861
2229 ∩ 4,629
2282 ⊂ 3,882
2260 6= 3,716
20D7 ~ 3,344
0022 “ 3,284
222A ∪ 3,130
220F

Q
3,066

00B1 ± 3,017
2216 \ 2,693

83 (Raw)
Ucode Op Freq
003D = 138,046
002C , 104,903
002D − 95,641
2061 94,628
002B + 87,343
2208 3 43,760
2202 ∂ 34,853
00AF ¯ 29,177
2192 → 23,438
002A ∗ 22,969
02DC e 19,536
2207 ∇ 18,890
003E > 18,206
00D7 × 15,912
002F / 15,773
003C < 14,683
2297

N
13,188

02C6 b 11,681
22C5 � 11,503
221E ∞ 10,997

83 (Sig.)
Ucode Op Freq

2207 ∇ 18,890
02C6 b 11,681
22C5 � 11,503
2223 | 9,198
222B

R
9,045

02C9 ¯ 8,349
2032 ′ 8,146
2265 ≥ 6,220
2227 ∧ 6,170
2218 ◦ 6,157
2282 ⊂ 5,523
002E . 5,485
02D8 ˘ 5,333
232A 〉 5,181
2329 〈 5,181
00B1 ± 4,903
2026 . . . 4,358
2295 ⊕ 4,244
2229 ∩ 3,674
2260 6= 3,661

85 (Raw)
Ucode Op Freq
002C , 157,890
003D = 115,939
2061 99,389
002D − 71,156
2208 3 63,633
002B + 54,606
2192 → 40,357
2113 ` 34,250
002F / 31,153
002A ∗ 25,754
00D7 × 23,984
02DC e 21,948
20D7 ~ 21,152
003E > 19,824
02C6 b 17,346
02C9 ¯ 16,373
2264 ≤ 15,045
003C < 15,045
221E ∞ 11,593
2211

P
11,062

85 (Sig.)
Ucode Op Freq

2113 ` 34,250
20D7 ~ 21,152
02C6 b 17,346
02C9 ¯ 16,373
2282 ⊂ 10,354
2216 \ 8,673
2329 〈 8,230
232A 〉 8,142
2229 ∩ 8,142
222B

R
7,699

2265 ≥ 6,283
2207 ∇ 5,752
2223 | 5,133
00B1 ± 4,867
2260 6= 4,779
2219 • 4,513
2227 ∧ 3,451
2026 . . . 3,451
0022 “ 3,186
2200 ∀ 2,920

86 (Raw)
Ucode Op Freq

2061 138,794
002D − 125,999
002C , 118,997
002B + 101,404
003D = 98,595
2208 3 61,551
2264 ≤ 50,745
222B

R
27,836

003E > 27,750
22C5 � 24,119
2207 ∇ 22,606
221E ∞ 21,396
003C < 19,018
2265 ≥ 17,808
02C9 ¯ 15,215
02DC e 13,313
2192 → 13,140
002A ∗ 12,621
002F / 10,244
2202 ∂ 10,157

86 (Sig.)
Ucode Op Freq
222B

R
27,836

22C5 � 24,119
2207 ∇ 22,606
2265 ≥ 17,808
02C9 ¯ 15,215
02C6 b 7,693
2223 | 4,495
0022 “ 3,630
2209 /∈ 3,501
00B1 ± 3,328
25B3 4 3,025
232A 〉 3,025
2329 〈 3,025
2282 ⊂ 2,939
2229 ∩ 2,939
002E . 2,377
222A ∪ 1,728
2032 ′ 1,685
2225 ‖ 1,383
2113 ` 1,123

90 (Raw)
Ucode Op Freq
003D = 149,448
2061 130,416
002C , 123,800
002D − 105,650
002B + 80,442
2208 3 57,019
2264 ≤ 34,272
002A ∗ 26,304
2265 ≥ 23,011
002F / 20,424
2026 . . . 17,062
2211

P
16,700

003E > 14,896
003C < 14,602
22C5 � 11,015
2192 → 10,780
02C6 b 9,594
22EF · · · 9,300
02C9 ¯ 9,192
221E ∞ 8,448

90 (Sig.)
Ucode Op Freq

2265 ≥ 23,011
2026 . . . 17,062
22C5 � 11,015
02C6 b 9,594
02C9 ¯ 9,192
2223 | 6,203
2229 ∩ 5,988
222B

R
5,125

2282 ⊂ 4,880
222A ∪ 4,576
2113 ` 4,155
2260 6= 3,694
232A 〉 3,577
2329 〈 3,577
2286 ⊆ 3,508
2218 ◦ 3,273
0022 “ 3,194
002E . 2,812
2200 ∀ 1,960
2032 ′ 1,930

91 (Raw)
Ucode Op Freq
002D − 137,337
002C , 129,137
003D = 129,077
2061 112,419
002B + 109,282
2208 3 41,695
2264 ≤ 39,908
221E ∞ 24,163
003C < 18,842
002F / 18,782
2265 ≥ 16,936
002A ∗ 16,658
003E > 16,221
2223 | 14,831
222B

R
13,620

02C6 b 10,979
2192 → 10,106
22EF · · · 9,728
2032 ′ 9,312
2211

P
9,153

91 (Sig.)
Ucode Op Freq

2265 ≥ 16,936
2223 | 14,831
222B

R
13,620

02C6 b 10,979
2032 ′ 9,312
22C5 � 9,133
2026 . . . 8,775
2113 ` 6,274
20D7 ~ 5,082
2229 ∩ 4,546
224D � 4,308
02C9 ¯ 3,951
230B c 2,303
230A b 2,303
0022 “ 2,104
222A ∪ 1,945
0023 # 1,945
2260 6= 1,886
2218 ◦ 1,886
2227 ∧ 1,588

92 (Raw)
Ucode Op Freq
002D − 165,483
003D = 139,247
2061 125,939
002B + 103,935
002C , 93,449
2264 ≤ 34,048
2208 3 28,847
002F / 25,689
2223 | 24,467
2113 ` 22,235
2265 ≥ 21,077
003E > 19,329
003C < 16,908
2211

P
16,613

002A ∗ 12,781
221E ∞ 12,465
2192 → 11,138
2026 . . . 11,054
02DC e 10,528
22EF · · · 8,464

92 (Sig.)
Ucode Op Freq

2223 | 24,467
2113 ` 22,235
2265 ≥ 21,077
2026 . . . 11,054
02C6 b 7,011
2032 ′ 6,127
22C5 � 5,327
222B

R
4,969

2229 ∩ 4,358
2260 6= 3,326
2282 ⊂ 2,779
0021 ! 2,568
02C9 ¯ 2,505
222A ∪ 2,358
0022 “ 2,316
2207 ∇ 2,126
2299

J
2,021

002E . 1,958
2295 ⊕ 1,789
230B c 1,663

124



93 (Raw)
Ucode Op Freq

2061 131,681
002C , 130,998
003D = 122,604
002D − 105,514
002B + 86,737
2208 3 53,554
2264 ≤ 25,963
002A ∗ 16,834
2202 ∂ 16,453
02DC e 15,777
003E > 15,436
221E ∞ 15,167
2192 → 14,766
22EF · · · 14,248
02C9 ¯ 13,861
2223 | 13,736
02C6 b 12,030
2211

P
11,944

22C5 � 11,833
002F / 11,774

93 (Sig.)
Ucode Op Freq
02C9 ¯ 13,861
2223 | 13,736
02C6 b 12,030
22C5 � 11,833
2026 . . . 11,229
2265 ≥ 10,796
222B

R
9,969

002E . 7,468
2113 ` 6,654
2200 ∀ 4,928
2260 6= 4,836
2282 ⊂ 4,620
2229 ∩ 3,642
2032 ′ 3,379
232A 〉 3,104
2329 〈 3,104
2218 ◦ 2,717
2225 ‖ 2,684
2216 \ 2,644
0022 “ 2,625

94 (Raw)
Ucode Op Freq
003D = 149,341
2061 121,590
002C , 120,445
002D − 117,173
002B + 95,802
2208 3 47,576
002F / 29,714
2264 ≤ 25,672
2211

P
18,142

2026 . . . 16,073
002A ∗ 14,258
2265 ≥ 13,223
22EF · · · 12,896
02C6 b 12,807
221E ∞ 11,677
2223 | 11,276
2192 → 10,923
003E > 9,698
003C < 9,625
02DC e 8,522

94 (Sig.)
Ucode Op Freq

2026 . . . 16,073
2265 ≥ 13,223
02C6 b 12,807
2223 | 11,276
2229 ∩ 7,973
2113 ` 7,466
02C9 ¯ 7,187
22C5 � 6,622
222B

R
6,073

222A ∪ 6,047
2260 6= 4,960
2124 Z 4,364
224D � 4,358
2282 ⊂ 3,514
232A 〉 3,166
2329 〈 3,160
2032 ′ 2,870
22A5 ⊥ 2,828
220F

Q
2,812

2295 ⊕ 2,691

97 (Raw)
Ucode Op Freq
003D = 254,011
2061 186,226
002B + 135,749
002D − 125,473
002C , 58,409
222B

R
28,483

002F / 27,402
22EF · · · 19,289
02DC e 19,109
22C5 � 17,486
2192 → 17,126
2264 ≤ 12,619
2202 ∂ 9,374
220F

Q
8,833

2208 3 7,571
2211

P
7,391

221E ∞ 5,768

22EE
... 5,408

003E > 5,228
2260 6= 4,867

97 (Sig.)
Ucode Op Freq
222B

R
28,483

22C5 � 17,486
220F

Q
8,833

22EE
... 5,408

2260 6= 4,867
02C6 b 4,687
222A ∪ 3,966
2248 ≈ 3,785
224D � 2,884
2218 ◦ 2,704
2223 | 2,343
00B1 ± 1,802
2026 . . . 1,622
25B3 4 1,442
2265 ≥ 1,442
0024 $ 1,442
25A1 � 1,261
2219 • 1,081
223C ∼ 901
232A 〉 721
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Appendix E

Portion of Unique Expressions

Note:
The tables given in the following pages give the number of subexpressions, number of distinct
subexpressions and the percentage of distinct subexpressions sorted by size in each subject
classification.

00
Sz # of # of % of

subexpr dist. dist.
all 11843 3700 31
2 5394 965 17
3 2539 681 26
4 1402 498 35
5 766 342 44
6 393 203 51
7 351 208 59
8 172 117 68
9 113 95 84
10 84 71 84
11 70 59 84
12 51 44 86
13 70 53 75
14 43 34 79
15 34 23 67

01
Sz # of # of % of

subexpr dist. dist.
all 28436 8267 29
2 15941 2236 14
3 5432 1676 30
4 2560 1116 43
5 1456 819 56
6 645 440 68
7 559 371 66
8 294 230 78
9 245 186 75
10 199 161 80
11 140 124 88
12 88 79 89
13 102 91 89
14 62 56 90
15 71 61 85

03
Sz # of # of % of

subexpr dist. dist.
all 318000 58555 18
2 169302 10612 6
3 63952 11868 18
4 31485 8850 28
5 16688 6377 38
6 9726 4035 41
7 6271 3258 51
8 3878 2082 53
9 3395 1887 55
10 2196 1255 57
11 1977 1222 61
12 1229 798 64
13 1049 782 74
14 868 652 75
15 776 577 74

05
Sz # of # of % of

subexpr dist. dist.
all 1862590 369073 19
2 846825 30741 3
3 388504 52277 13
4 189381 50200 26
5 135513 44828 33
6 59826 29245 48
7 57847 27343 47
8 30436 17307 56
9 26467 16120 60
10 16469 10822 65
11 15243 10217 67
12 10447 7446 71
13 9488 6950 73
14 6915 5208 75
15 6824 5170 75

06
Sz # of # of % of

subexpr dist. dist.
all 202473 45629 22
2 106855 8352 7
3 41626 8408 20
4 17987 6496 36
5 11830 5102 43
6 4692 2711 57
7 4650 2587 55
8 2315 1562 67
9 2116 1487 70
10 1319 1016 77
11 1476 1034 70
12 796 665 83
13 802 646 80
14 531 450 84
15 594 489 82

08
Sz # of # of % of

subexpr dist. dist.
all 58407 13311 22
2 31598 3094 9
3 11881 2706 22
4 5412 1900 35
5 3111 1375 44
6 1664 793 47
7 1135 668 58
8 588 397 67
9 454 285 62
10 303 217 71
11 294 225 76
12 226 159 70
13 193 152 78
14 143 123 86
15 191 147 76

11
Sz # of # of % of

subexpr dist. dist.
all 2436305 480023 19
2 1118829 39729 3
3 513041 73095 14
4 253320 69937 27
5 169908 59286 34
6 87256 42085 48
7 68645 34438 50
8 40907 23445 57
9 33558 19803 59
10 22060 14254 64
11 18614 12562 67
12 13216 9341 70
13 11692 8430 72
14 8690 6533 75
15 7857 5969 75

12
Sz # of # of % of

subexpr dist. dist.
all 196947 41977 21
2 102567 8119 7
3 43437 8093 18
4 18223 6528 35
5 10856 4742 43
6 5503 2919 53
7 4208 2288 54
8 2468 1536 62
9 1821 1242 68
10 1105 806 72
11 1033 749 72
12 751 525 69
13 617 523 84
14 475 389 81
15 531 414 77
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13
Sz # of # of % of

subexpr dist. dist.
all 1039393 192090 18
2 536897 24376 4
3 212744 34047 16
4 95437 29173 30
5 66957 23628 35
6 28293 14255 50
7 25251 12683 50
8 13060 7756 59
9 11806 7061 59
10 7124 4762 66
11 6374 4374 68
12 4124 3081 74
13 3776 2803 74
14 2856 2215 77
15 2797 2162 77

14
Sz # of # of % of

subexpr dist. dist.
all 4522610 725655 16
2 2402297 61517 2
3 915675 130366 14
4 414842 114617 27
5 264017 92164 34
6 128567 61016 47
7 99130 50431 50
8 56006 32733 58
9 46563 28156 60
10 29302 19200 65
11 24976 17137 68
12 16989 12241 72
13 15344 11148 72
14 11173 8689 77
15 10607 8219 77

15
Sz # of # of % of

subexpr dist. dist.
all 439662 101211 23
2 206652 12918 6
3 86325 15832 18
4 42989 13917 32
5 29849 11231 37
6 14412 7298 50
7 13639 6738 49
8 7506 4329 57
9 6410 3875 60
10 4075 2628 64
11 3746 2468 65
12 2629 1865 70
13 2243 1712 76
14 1564 1232 78
15 1718 1301 75

16
Sz # of # of % of

subexpr dist. dist.
all 1649805 260423 15
2 874555 32074 3
3 337625 48174 14
4 154082 39547 25
5 93883 30963 32
6 43654 19558 44
7 35912 16149 44
8 18284 9952 54
9 15778 8536 54
10 9029 5641 62
11 9035 5582 61
12 5990 3910 65
13 5379 3635 67
14 3933 2789 70
15 3719 2698 72

17
Sz # of # of % of

subexpr dist. dist.
all 1749051 322946 18
2 848804 30731 3
3 364957 50927 13
4 166260 44673 26
5 110973 36607 32
6 53258 24576 46
7 48013 21814 45
8 24228 13608 56
9 21520 12121 56
10 13258 8378 63
11 12087 7546 62
12 8634 6026 69
13 7001 5216 74
14 5344 4091 76
15 5326 4012 75

18
Sz # of # of % of

subexpr dist. dist.
all 810047 158337 19
2 429309 24072 5
3 170158 31612 18
4 75745 23925 31
5 44467 18032 40
6 20933 11088 52
7 17232 9227 53
8 9315 5722 61
9 7283 4773 65
10 4710 3368 71
11 4349 3109 71
12 2898 2210 76
13 2636 2080 78
14 2061 1694 82
15 1817 1529 84

19
Sz # of # of % of

subexpr dist. dist.
all 481175 94843 19
2 246942 14648 5
3 101170 18158 17
4 46196 14153 30
5 29341 11286 38
6 13962 6855 49
7 10946 5673 51
8 6122 3534 57
9 5153 3058 59
10 3005 2005 66
11 2674 1791 66
12 1803 1354 75
13 1647 1237 75
14 1064 881 82
15 948 770 81

20
Sz # of # of % of

subexpr dist. dist.
all 1856163 324378 17
2 970495 36625 3
3 379027 59620 15
4 181108 50609 27
5 105998 39277 37
6 53583 25492 47
7 40846 20820 50
8 23194 13470 58
9 18708 11548 61
10 11708 7767 66
11 10256 7176 69
12 7035 5084 72
13 6491 4762 73
14 4757 3713 78
15 4382 3460 78

22
Sz # of # of % of

subexpr dist. dist.
all 1014177 194406 19
2 534766 25317 4
3 201851 35847 17
4 93329 29214 31
5 58367 22158 37
6 28584 14550 50
7 22019 11649 52
8 13349 8014 60
9 10822 6797 62
10 7407 4888 65
11 6276 4348 69
12 4184 3126 74
13 3767 2855 75
14 2917 2273 77
15 2777 2061 74

26
Sz # of # of % of

subexpr dist. dist.
all 303108 59730 19
2 121118 7255 5
3 73541 9245 12
4 27933 7910 28
5 26028 6265 24
6 9451 4034 42
7 10500 3823 36
8 5204 2596 49
9 4463 2297 51
10 3206 1585 49
11 3028 1623 53
12 1842 1044 56
13 1949 1083 55
14 1348 817 60
15 1194 769 64

28
Sz # of # of % of

subexpr dist. dist.
all 208336 50584 24
2 101720 7749 7
3 42052 8977 21
4 20726 7399 35
5 13106 5566 42
6 6398 3459 54
7 5559 3024 54
8 3244 2111 65
9 2785 1858 66
10 1709 1201 70
11 1641 1218 74
12 1103 807 73
13 1026 780 76
14 719 609 84
15 685 552 80

30
Sz # of # of % of

subexpr dist. dist.
all 536639 116002 21
2 259292 13833 5
3 110650 19626 17
4 53310 16790 31
5 34725 13395 38
6 16955 8800 51
7 14014 7645 54
8 7985 4934 61
9 6460 4160 64
10 4371 2925 66
11 3973 2810 70
12 2676 1977 73
13 2448 1844 75
14 1800 1355 75
15 1811 1420 78
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31
Sz # of # of % of

subexpr dist. dist.
all 127453 29714 23
2 59345 4448 7
3 26024 4946 19
4 13149 4157 31
5 8586 3178 37
6 4602 2129 46
7 3310 1772 53
8 2106 1243 59
9 1737 1072 61
10 1251 778 62
11 990 702 70
12 705 513 72
13 626 458 73
14 501 364 72
15 441 328 74

32
Sz # of # of % of

subexpr dist. dist.
all 1496259 273487 18
2 770923 29303 3
3 306450 50190 16
4 143527 42695 29
5 88272 32926 37
6 44007 21255 48
7 34914 17778 50
8 19655 11352 57
9 16097 9942 61
10 10056 6723 66
11 8863 6119 69
12 6038 4418 73
13 5197 3925 75
14 4169 3158 75
15 3949 3042 77

33
Sz # of # of % of

subexpr dist. dist.
all 834116 192489 23
2 333441 12602 3
3 166488 20875 12
4 80932 20830 25
5 64005 20120 31
6 31310 14212 45
7 29266 13346 45
8 18059 9444 52
9 15623 8700 55
10 11083 6513 58
11 9523 5892 61
12 6973 4634 66
13 6059 4188 69
14 4812 3438 71
15 4290 3177 74

34
Sz # of # of % of

subexpr dist. dist.
all 609107 127884 20
2 295024 14099 4
3 122912 20851 16
4 58256 17424 29
5 40076 14483 36
6 19398 9619 49
7 15659 8292 52
8 9715 5562 57
9 8055 4851 60
10 5016 3395 67
11 4446 3009 67
12 2975 2231 74
13 2843 2137 75
14 2064 1632 79
15 2156 1641 76

35
Sz # of # of % of

subexpr dist. dist.
all 1908150 363746 19
2 844311 24032 2
3 398139 48962 12
4 188363 46826 24
5 132814 40389 30
6 73267 30059 41
7 58787 26036 44
8 36283 18593 51
9 28560 15960 55
10 19930 11894 59
11 16770 10287 61
12 12159 8084 66
13 10811 7284 67
14 8407 5883 69
15 7056 5268 74

37
Sz # of # of % of

subexpr dist. dist.
all 1287500 250713 19
2 649444 25929 3
3 265330 44121 16
4 124020 37456 30
5 76094 29821 39
6 39621 20170 50
7 31732 16625 52
8 17795 10727 60
9 14769 9528 64
10 9208 6405 69
11 8501 5923 69
12 5709 4281 74
13 5152 3953 76
14 3699 2929 79
15 3624 2945 81

39
Sz # of # of % of

subexpr dist. dist.
all 108701 27747 25
2 49284 4368 8
3 23134 4336 18
4 10717 3653 34
5 7259 2857 39
6 3541 1842 52
7 3064 1622 52
8 1789 1064 59
9 1549 988 63
10 1042 690 66
11 889 622 69
12 592 471 79
13 593 454 76
14 391 315 80
15 420 347 82

40
Sz # of # of % of

subexpr dist. dist.
all 44237 11560 26
2 18273 1737 9
3 9377 1625 17
4 4210 1303 30
5 3143 1144 36
6 1403 663 47
7 1745 712 40
8 709 420 59
9 890 478 53
10 630 365 57
11 524 312 59
12 279 196 70
13 320 219 68
14 212 169 79
15 201 148 73

41
Sz # of # of % of

subexpr dist. dist.
all 148347 37963 25
2 59219 5244 8
3 36163 6306 17
4 14723 5118 34
5 11910 4306 36
6 5129 2587 50
7 4934 2360 47
8 2560 1567 61
9 2082 1269 60
10 1502 1010 67
11 1372 934 68
12 922 645 69
13 774 591 76
14 566 454 80
15 537 418 77

42
Sz # of # of % of

subexpr dist. dist.
all 644234 136871 21
2 271905 12015 4
3 134664 19672 14
4 70168 18750 26
5 49216 16082 32
6 25636 11158 43
7 20148 9512 47
8 13165 6968 52
9 10361 5859 56
10 7045 4314 61
11 6230 3790 60
12 4049 2763 68
13 3723 2512 67
14 2943 2059 69
15 2461 1803 73

43
Sz # of # of % of

subexpr dist. dist.
all 228780 51021 22
2 117970 8716 7
3 46674 9661 20
4 22452 7668 34
5 13341 5497 41
6 6860 3616 52
7 5044 2883 57
8 3106 1967 63
9 2241 1594 71
10 1555 1121 72
11 1359 1017 74
12 875 698 79
13 847 662 78
14 646 540 83
15 461 391 84

44
Sz # of # of % of

subexpr dist. dist.
all 76709 20608 26
2 33026 3387 10
3 16716 3511 21
4 8001 2859 35
5 6004 2381 39
6 2796 1441 51
7 2556 1342 52
8 1362 820 60
9 1119 703 62
10 720 495 68
11 608 433 71
12 430 323 75
13 436 325 74
14 273 220 80
15 245 195 79
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45
Sz # of # of % of

subexpr dist. dist.
all 59733 14903 24
2 26535 2487 9
3 12999 2443 18
4 6219 1968 31
5 3992 1605 40
6 2245 1017 45
7 1809 883 48
8 918 572 62
9 855 498 58
10 535 355 66
11 445 340 76
12 289 224 77
13 291 228 78
14 241 189 78
15 211 166 78

46
Sz # of # of % of

subexpr dist. dist.
all 2099361 370254 17
2 1045720 31996 3
3 440471 62407 14
4 196980 54287 27
5 134053 44409 33
6 60093 28879 48
7 50673 24713 48
8 28840 16724 57
9 24359 14778 60
10 16198 10371 64
11 14567 9596 65
12 9785 6997 71
13 9086 6469 71
14 6517 4935 75
15 6079 4607 75

47
Sz # of # of % of

subexpr dist. dist.
all 987717 197067 19
2 480942 20135 4
3 206756 33809 16
4 95671 28801 30
5 64234 22871 35
6 30748 15024 48
7 25359 13125 51
8 14521 8636 59
9 11819 7565 64
10 7703 5348 69
11 7186 4903 68
12 4637 3518 75
13 4226 3220 76
14 3077 2413 78
15 2995 2335 77

49
Sz # of # of % of

subexpr dist. dist.
all 268967 56299 20
2 134847 7701 5
3 51382 9277 18
4 26086 7657 29
5 16320 5982 36
6 8349 3980 47
7 6963 3517 50
8 4075 2283 56
9 3552 2016 56
10 2147 1396 65
11 1962 1327 67
12 1377 998 72
13 1337 955 71
14 919 718 78
15 820 649 79

51
Sz # of # of % of

subexpr dist. dist.
all 216262 47440 21
2 116429 8772 7
3 40654 8532 20
4 19967 6632 33
5 11493 4761 41
6 6009 3099 51
7 5165 2687 52
8 2931 1876 64
9 2222 1507 67
10 1321 989 74
11 1580 1141 72
12 851 670 78
13 868 692 79
14 647 519 80
15 638 534 83

52
Sz # of # of % of

subexpr dist. dist.
all 504453 110157 21
2 252853 15632 6
3 103264 19414 18
4 47088 15661 33
5 32669 13157 40
6 14529 7677 52
7 13260 7156 53
8 7121 4472 62
9 6013 3975 66
10 3522 2536 72
11 3526 2557 72
12 2190 1651 75
13 2082 1683 80
14 1538 1264 82
15 1596 1294 81

53
Sz # of # of % of

subexpr dist. dist.
all 3138721 531007 16
2 1665838 46274 2
3 633323 95458 15
4 281609 79633 28
5 171690 61013 35
6 88191 41422 46
7 67424 34432 51
8 39140 22774 58
9 31173 19657 63
10 20482 13539 66
11 18933 13134 69
12 12887 9331 72
13 11647 8578 73
14 8317 6612 79
15 7874 6358 80

54
Sz # of # of % of

subexpr dist. dist.
all 204266 43294 21
2 109773 8035 7
3 43298 8779 20
4 19181 6840 35
5 10577 4767 45
6 5146 2869 55
7 4317 2567 59
8 2222 1474 66
9 2097 1413 67
10 1172 914 77
11 1134 857 75
12 691 558 80
13 645 539 83
14 468 397 84
15 403 356 88

55
Sz # of # of % of

subexpr dist. dist.
all 1030649 185183 17
2 542867 25610 4
3 219890 37086 16
4 102926 29315 28
5 56552 22594 39
6 26862 13749 51
7 21281 11428 53
8 11825 7137 60
9 9222 5932 64
10 5818 4009 68
11 4903 3463 70
12 3540 2663 75
13 2999 2303 76
14 2200 1835 83
15 2058 1690 82

57
Sz # of # of % of

subexpr dist. dist.
all 2172445 359711 16
2 1186409 38504 3
3 430258 67858 15
4 199816 55754 27
5 118324 44302 37
6 57715 28650 49
7 44379 23435 52
8 25286 14951 59
9 19441 12431 63
10 12655 8696 68
11 11371 7891 69
12 7665 5590 72
13 6853 5147 75
14 5174 4081 78
15 4592 3684 80

58
Sz # of # of % of

subexpr dist. dist.
all 2037510 370375 18
2 1014896 33454 3
3 418103 64046 15
4 193310 53894 27
5 124960 43044 34
6 65958 29478 44
7 51397 24795 48
8 30437 16672 54
9 24115 14324 59
10 16033 9954 62
11 13730 9176 66
12 9237 6623 71
13 8050 5937 73
14 6333 4780 75
15 5587 4419 79

60
Sz # of # of % of

subexpr dist. dist.
all 1851446 395303 21
2 786087 27052 3
3 401098 54548 13
4 197384 53646 27
5 137536 47537 34
6 67504 32914 48
7 56675 28791 50
8 33828 19793 58
9 29008 17623 60
10 18872 12398 65
11 16915 11361 67
12 11835 8401 70
13 10548 7605 72
14 7761 5879 75
15 7454 5774 77
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62
Sz # of # of % of

subexpr dist. dist.
all 185193 43859 23
2 75994 5621 7
3 39894 6677 16
4 20456 5690 27
5 14032 4756 33
6 7514 3247 43
7 5863 2772 47
8 3745 1966 52
9 2993 1666 55
10 2145 1267 59
11 1790 1134 63
12 1166 788 67
13 996 705 70
14 776 568 73
15 699 547 78

65
Sz # of # of % of

subexpr dist. dist.
all 296985 69848 23
2 129185 9170 7
3 64642 11395 17
4 29292 9196 31
5 21498 7649 35
6 11066 5161 46
7 9752 4547 46
8 4844 2889 59
9 4452 2595 58
10 2694 1803 66
11 2437 1615 66
12 1751 1183 67
13 1705 1188 69
14 1142 818 71
15 1067 807 75

68
Sz # of # of % of

subexpr dist. dist.
all 313325 65383 20
2 153134 10450 6
3 68068 11500 16
4 28763 9084 31
5 20235 7360 36
6 9416 4603 48
7 8471 4097 48
8 4390 2513 57
9 3850 2323 60
10 2443 1585 64
11 2225 1495 67
12 1435 1034 72
13 1331 967 72
14 972 732 75
15 949 744 78

70
Sz # of # of % of

subexpr dist. dist.
all 196714 39747 20
2 102560 7088 6
3 41767 7738 18
4 16231 5290 32
5 11623 3865 33
6 5798 2646 45
7 4224 2206 52
8 2362 1459 61
9 1866 1190 63
10 1290 818 63
11 1033 716 69
12 676 510 75
13 759 487 64
14 492 356 72
15 516 388 75

74
Sz # of # of % of

subexpr dist. dist.
all 93233 18617 19
2 44038 2793 6
3 20256 3226 15
4 8986 2387 26
5 6401 1871 29
6 2838 1257 44
7 2445 1026 41
8 1138 666 58
9 1309 686 52
10 643 438 68
11 609 396 65
12 463 326 70
13 376 278 73
14 297 217 73
15 243 193 79

76
Sz # of # of % of

subexpr dist. dist.
all 133080 31649 23
2 60530 4375 7
3 26130 4904 18
4 12711 3917 30
5 8950 3174 35
6 4655 2145 46
7 3981 1888 47
8 2361 1313 55
9 1869 1117 59
10 1400 828 59
11 1281 754 58
12 949 597 62
13 983 536 54
14 703 426 60
15 671 463 69

78
Sz # of # of % of

subexpr dist. dist.
all 36885 7929 21
2 16723 1456 8
3 6487 1227 18
4 3878 924 23
5 2344 760 32
6 1439 580 40
7 1412 509 36
8 649 286 44
9 541 249 46
10 366 180 49
11 272 160 58
12 304 116 38
13 283 102 36
14 221 87 39
15 196 121 61

80
Sz # of # of % of

subexpr dist. dist.
all 14462 3881 26
2 6207 773 12
3 3161 591 18
4 1476 450 30
5 885 371 41
6 539 243 45
7 492 202 41
8 243 132 54
9 226 119 52
10 138 80 57
11 133 84 63
12 97 70 72
13 77 55 71
14 53 41 77
15 60 51 85

81
Sz # of # of % of

subexpr dist. dist.
all 1324939 261669 19
2 645267 26159 4
3 271697 42515 15
4 127325 36653 28
5 83392 29547 35
6 41380 19844 47
7 34405 16886 49
8 19373 11293 58
9 16314 9727 59
10 10465 6763 64
11 9634 6058 62
12 6415 4574 71
13 5479 4133 75
14 4154 3262 78
15 4163 3151 75

82
Sz # of # of % of

subexpr dist. dist.
all 654358 147450 22
2 280792 14765 5
3 139709 21527 15
4 69953 20145 28
5 48205 17197 35
6 23665 11334 47
7 20361 10157 49
8 11333 6594 58
9 10552 6137 58
10 6641 4310 64
11 5795 3866 66
12 4291 2914 67
13 3634 2637 72
14 2594 2020 77
15 2553 1957 76

83
Sz # of # of % of

subexpr dist. dist.
all 91597 22632 24
2 46780 4699 10
3 19571 4442 22
4 8700 3240 37
5 4821 2140 44
6 2569 1329 51
7 2092 1126 53
8 1141 754 66
9 915 625 68
10 625 423 67
11 531 360 67
12 349 256 73
13 304 247 81
14 211 186 88
15 190 160 84

85
Sz # of # of % of

subexpr dist. dist.
all 14340 3119 21
2 7844 716 9
3 2585 531 20
4 1324 356 26
5 563 244 43
6 362 182 50
7 413 165 39
8 311 152 48
9 144 90 62
10 84 56 66
11 92 60 65
12 53 40 75
13 61 50 81
14 30 25 83
15 30 26 86
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86
Sz # of # of % of

subexpr dist. dist.
all 27273 7618 27
2 12269 1377 11
3 5597 1283 22
4 2833 942 33
5 1879 806 42
6 966 497 51
7 780 434 55
8 480 307 63
9 376 266 70
10 235 169 71
11 182 134 73
12 135 99 73
13 154 107 69
14 89 67 75
15 145 97 66

90
Sz # of # of % of

subexpr dist. dist.
all 92692 23401 25
2 45193 4489 9
3 19166 3994 20
4 8948 3073 34
5 5837 2302 39
6 2718 1417 52
7 2365 1352 57
8 1269 871 68
9 1222 826 67
10 773 569 73
11 676 477 70
12 478 375 78
13 429 368 85
14 298 258 86
15 327 275 84

91
Sz # of # of % of

subexpr dist. dist.
all 50991 14363 28
2 21682 2408 11
3 10805 2208 20
4 5882 1831 31
5 3165 1311 41
6 1799 890 49
7 1353 819 60
8 956 585 61
9 782 498 63
10 502 354 70
11 555 385 69
12 353 247 69
13 315 252 80
14 222 187 84
15 248 207 83

92
Sz # of # of % of

subexpr dist. dist.
all 48891 13028 26
2 19702 2181 11
3 11112 2028 18
4 5585 1690 30
5 3774 1446 38
6 1843 888 48
7 1420 704 49
8 907 505 55
9 707 463 65
10 449 308 68
11 437 282 64
12 326 230 70
13 284 211 74
14 197 154 78
15 191 146 76

93
Sz # of # of % of

subexpr dist. dist.
all 160332 36494 22
2 77585 5891 7
3 32764 6194 18
4 14983 4688 31
5 10427 3625 34
6 4804 2333 48
7 3819 1990 52
8 2261 1327 58
9 2027 1217 60
10 1202 819 68
11 1186 780 65
12 846 615 72
13 815 569 69
14 653 463 70
15 552 421 76

94
Sz # of # of % of

subexpr dist. dist.
all 190850 47707 24
2 93298 7647 8
3 37580 7952 21
4 18072 6404 35
5 12738 5315 41
6 5865 3288 56
7 5382 2980 55
8 3057 2034 66
9 2517 1668 66
10 1601 1139 71
11 1541 1152 74
12 996 772 77
13 865 700 80
14 674 577 85
15 681 565 82

97
Sz # of # of % of

subexpr dist. dist.
all 6478 2235 34
2 3115 545 17
3 1196 436 36
4 624 276 44
5 388 183 47
6 196 110 56
7 267 135 50
8 75 55 73
9 76 64 84
10 36 31 86
11 86 60 69
12 35 23 65
13 33 27 81
14 21 14 66
15 45 36 80
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Appendix F

Common Expressions in
Classifications

Note:
The following tables list the popular expressions with their frequency in each Mathematical
Subject Classification (MSC2000). Each table contains expressions of a certain size. Please
see section 5.3.3 for our definition of expression size.

00 (General)

00 (Sz: 2)
# Expr
154 2m
99 2n
79 P0

77 Zn
74 2k
73 (x,y)
63 L2

57
√

3
53 dx
52 st
50 ě
48 m2

46 de
45 Pi
44 x2

00 (Sz: 3)
# Expr
136 m+ 2
62 n + 2
57 k + 1
53 n− 1
35 i+ 1
33 i = 1
32 1

2

30 k = 1
29 mst

29 j = 1
24 J2k

22 n− 1
21 1

n

21 i− 1
20 reg

00 (Sz: 4)
# Expr

136 (m + 2)2

53 (n+ 2)2

29 k ∈ Zn
27 (de,e,n)
24 2k − 1
22 2m− 1
19 Pi+1

18 l ∈ Zn
18 V reg

18 k∈Zn
17 2n− 1
14 min−total
14 x + dx
13 s ∈ Zn
13 limn→∞

00 (Sz: 5)
# Expr
24 j2k−1

19
n∑
j=1

12 j2n−1

11 s, t ∈ S
11
[
BNORN

]

11 j2m−1

10
n∑
i=1

9 hαq,s
9 k = n− 1
8

∑n
i=1

8 (n+1)
2

8 a0
i1j

7 RN−2m

7 π
I−n

00 (Sz: 6)
# Expr
24 N − 2m+ 1

17 (n+2)2 + 1
14 N − 2m+ 2
10 Q̄∗nE
9 (RB)2m−2

9 (RB)2m−1

8 |PiPi+1|
6 [PiPi+1]
5 fP,Q,a
5 (m=n=p)
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00 (Sz: 7)
# Expr
15 BN−2m+1

9 RN−2m+1

9 RN−2m+2

9
1∏

k=n−1

6 j = 1, j 6= l

6
n−1∏
k=1

6
k+1∑
l=1

5
n−1∑
k=1

5 BN−2m+2

4 (ϕ(i), ϕ(j))

00 (Sz: 8)
# Expr
6 (mst)s,t∈S
4 {P0, P1, ...Pn}
3
(
4 + 3

√
3 + π

)2

3
(2−
√

3)L2

8

3 (n+2)2+1
2

3 1 − 2d
µ2
d

3 (P0Pi.P0R)

2 (n−5)(n+5)
2

2
(
Q̄E

)2n+2L

2 |PiPi+1|2d

00 (Sz: 9)
# Expr

3
[
RO(BR)2n−1B

]

2 j = 1, j 6= l, b
2 {R|P0Q‖P0R}
2 y(x2) − y(x1)

2
⋃m−8

4
i=1

2 n2+2n−9
2

2 π
2
− π

I−n
2 → ě0 = ě .

2 (t2 − R2)
2 − t2

2
∑

(x,y)∈{c1,··· ,cn}

00 (Sz: 10)
# Expr
3 y(x+dx) − y(x)
2

∥∥Q̄∗ nE Q̄n
E

∥∥
2 e(t

2−R2)
2−t2

2
(
Q̄∗ nE Q̄n

E

)

2 (1 + eu±5 + e2u)
2

(
cτ(n−1),cτ(n)

)

1
(
Ztesting

1 ,Ztesting
2 ,...,Ztesting

D

)

1
−(n2+2n−9)

2

1
(
1 − 2d

µ2
d

)−1

1 {dimV (wφ,ζ)|w ∈ W}

00 (Sz: 11to15)
# Expr
7 (Pi−1Pi.PiPi+1)

5
[
BN−2mO(RB)2mRN−2m

]

5
k+1∏

j=1,j 6=l
4

[
8
(
3+2

√
3
)
A− L2

√
3
]

3 (
∑n

i=1Ui(α− αi))
3 (Pi−1Pi.PiPi+1)d

2
k+1∏

i=1,i6=l

2
k+1∏

j=1,j 6=l,b

2
k+1∑

l=1,l 6=b
2 3π

√
3 + 4π + 48

√
3
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00 (Sz: 16to20)
# Expr
2 cos (2t3−tp2) + 2t sin(2t3 − tp2)
2 {nu+ bn, (n−1)u+ bn−1, · · · , b0}
2 y(x+dx)−y(x)

(x+dx)−x
2

{(
cτ(1),cτ(2)

)
,· · · ,

(
cτ(n−1),cτ(n)

)}

2
{(
bσ(1),v

)
,
(
bσ(2),bσ(3)

)
,· · · ,

(
bσ(n),w

)}

1 c

(
x2+2cxdx+

=0

dx2

)
− cx2

1 2x2 + 2y2 − 2L(x + y) + 2xy + L2

1
(
δ
i,k

.
−i + (α−1)δn−1,0

)

1
[
BN−2m+1RO(RB)2m−1RN−2m

]

1 (d−1)2−t2
d(d−1+t2)
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01 (History and biography)

01 (Sz: 2)
# Expr

281 x1

264 −1
238 x0

230 x?

188
.
x

157 Rn

138 x2

119 (x,y)
113 S1

111 2n
99 dx
98 x2

96 X∗
94 Nn

94
.
y

01 (Sz: 3)
# Expr
105 n− 1
90 1

2

77 k + 1
75 λ, U
55 j = 1
54 s, t
48 Cm

c

46 ran
46 x, z
45 n, k
43 g ∈ G
42 i = 1
39 µCZ
34 reg
34 2, 2

01 (Sz: 4)
# Expr
52 Ψλ,U

40 Gn,k

34 1 − x3

32 1 − x4

31 1 − x5

27
⋂
g∈G

25 W 2,2

24 1 − xx
23 bs,t
22 (x1,x2)
21 1 − x6

20 P n−1

19 1 + t2

17 −1/m

16 (1 + ‖x‖)d

01 (Sz: 5)
# Expr

23
∞∑
m=1

14
n∏
j=1

13 (x1,· · · ,xn)
12 Ψ̃1,U

11
n∑
j=1

11 V a
reg

10
m∑
i=1

9 t+ τ, t

9
n∑
i=1

9 [β1,. . . ,βn]
8 q2x+1

8 ‖V − V ′k‖
8 a0

2M

8 logw(t)

7
∞∑
k=0

01 (Sz: 6)
# Expr
18 (S1 ×M,R)

7 (2π)−n/2

5
∥∥ṽmj � w

∥∥
5 (x1,x2,x3)
5 1 − tq2x

5 1 + |xj|αj
5 Ψt+τ,t

5
∑

p+q=2

5 qx(x−1)

5 (a, b; q)z

01 (Sz: 7)
# Expr
12 (S1, x∗TM)
11 (x?(y) + z, y)
10 (q(t), p(t))
9 (j = 1, . . . , n)
8
⋃
T∈Gsupp T

7 xds
sdx

4 x0 − x?(y0)
4 x2

1 + x2
2

4 x
− ni
mi

4 γx,U,eφ

01 (Sz: 8)
# Expr
8 λ ∈ [−T, T ]
3 (εfAb(f(b))(a))
3 logw(x+ty)
3 (Ω(X,x)F )x,z

3
∞∑

ν=ν0+1

3 ‖(vj,x)m � w(x)‖

3
N ′
r∑

m=Nr

3 ∂
αn−1

n−1

3
∥∥∥(vj,x)i � w(x)

∥∥∥
2 µ ∈ Nn, µ 6= 0

01 (Sz: 9)
# Expr
4 (T (Nn), T (W q))
4 { eiλ|λ ∈ E }
3 ranD

⋂
ranL

3 1 + ‖V − V ′k‖Cν
3 (a, b; q)z t

z

3 (GraphUσΨU−σ,∆)
2

⋃∞
n=1{φ(xn)}

2 (aj1(m), aj2(m))
2 [t0 − δ, t0 + δ]
2 y(x2) − y(x1)

01 (Sz: 10)
# Expr

8 logw(t)
1+t2

7 {Aλ}λ∈[−T,T ]

4 φα1,...,αn−1

3 (c, d; q)x+z+1

3 log ew(t)
1+t2

3 (a1, · · · , ar; q)
3 y(x+dx) − y(x)
2 {(λ+h)νeih − λν}
2 ‖(1−θh)∂αf � w‖∞
2 aα+1−1

a−1
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01 (Sz: 11to15)
# Expr

3
∥∥∥(1+‖x‖)d∂νxVh � w

∥∥∥
∞

3
∥∥∥(1+‖x‖)d∂νxVh � w

∥∥∥
3 (Λ(ti), ∂tΛ(ti))
3 ranL

ranD
T
ranL

3 (a1, · · · , ar; q)n
3 logw(x+ty)

1+t2

3
(
{Aλ}λ∈[−T,T ],λ

)

2
δβ
n!
αβ1 � . . . � αβn

2 {bs,t|1 ≤ s, t ≤ n}
2
∣∣∣(1+‖x‖)dVh(x) � w(x)

∣∣∣

01 (Sz: 16to20)
# Expr
3 1 − tq2x(a+ b + q) + tq3x(c+ d)

2
[
i

8ζ
sin u− 1

4
(ux + ut)

]

2
δβ
n!
αβ1 � . . . � αβn

=αβ

2
(
c
a
, c
b
, d
a
, d
b
; q
)

2 gradx0+tufa − gradx0fa
2

δβ
n!
αβ1 � . . . � αβn

2 y(x+dx)−y(x)
(x+dx)−x

2
(a,b;q)z t

z

(c,d;q)x+z

2 (x, f(x), ∂αf(x))1≤|α|≤r
2

(
c
a
, c
b
, d
a
, d
b
; q
)
x
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03 (Mathematical logic and foundations)

03 (Sz: 2)
# Expr

4337 −1
1525 x1

1496 ω1

1462 ν̄
1309 Ē
1035 ai
900 4i
826 xi
805 ;γ
740 a1

699 Xi

683 xn
678 tp
676 y1

635 φK

03 (Sz: 3)
# Expr

1401 i+ 1
956 n + 1
773 n− 1
772 i− 1
668 m− 1
623 fin
593 i = 1
431 k + 1
409 i ∈ I
331 k − 1
329 m+ 1
293 R(S)
237 j + 1
214 f−1

179 m+ 2

03 (Sz: 4)
# Expr
221 Sfin
210 x−1

1

200 Ufin
193 2j + 1
175 (G,G′)
138 x−1

i

130 GR(S)

129 xi+1

102 m + 4i
89 yi−1

88 z−1
m

88 pm+1

84 x−1
2

82 y−1
1

82 2n+ 1

03 (Sz: 5)
# Expr

122 n2j+1

81
n∑
i=1

79 2j0 + 1
70 M∗

Ē\/
67 (S[0,0,r])
54 {ai 7→ fi}
51 κ, j(κ)

51
n∏
i=1

48 (ai 7→ fi)
45 πβτ ,α

44
n∑
j=1

42 ξ0, ρ0

41
m∏
i=1

39 (Sch/S)
38 (x1,. . . ,xm)

03 (Sz: 6)
# Expr

186 m + 4i− 4
116 m + 4i− 2
103 x−1

i+1

74 y−1
i−1

54 x
pm+1

1

52 m2j0+1

52 y−1
i−2

48 m+ 4n− 4
46 m + 4i− 3
46 m + 4i− 1

03 (Sz: 7)
# Expr
86 φm+4i−4

69 ν0, . . . , νk
62 φm+4i−2

32 ỹ−1
i−1

29 (rν : ν ∈ pos(t))
28 φm+4i−1

28 (17Gen r)
24 (bj 7→ fij)j
24 φm+4i−3

23 h + d1 + d2

03 (Sz: 8)
# Expr

54
(
yix
−1
i+1

)

52 yi−1x
−1
i

42 c
zi+1

i+1

30 A
pm−1

m−1

30 L+m + 4i− 1
27 [γ(i0−1) + 1]
26 (cz11 c

z2
2 )

22 xiy
−1
i−1

20 c
ei+1

i+1

20 A
pm+2

m+2

03 (Sz: 9)
# Expr
36 ν0, . . . , νn−1

32 Aq0m+4i−4

30 φL+m+4i−1

18 c
−zm−1

m−1

18 x
φm+4i−2

i

16 φL+m+4i−2

15 d0, d
′, 1, 1

14 [ai, bi]
mi

14 A
−pm+4

m+4

13 Qmt
4 (K∗,Σ∗,F ∗)

03 (Sz: 10)
# Expr
38 xi−1y

−1
i−2

38 (φm+4i−4)
−q0

20 A−q4+1
m+4i

20 A−q0m+4i−4

20 A
pm+2−1
m+2

16 A−q0m+4n−4

16
(
yix
−1
i+1

)−q
14

(
c−z22 c−z11

)

14
(
x̄iỹ
−1
i−1

)

12
(
yix
−1
i+1

)−1
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03 (Sz: 11to15)
# Expr
22

(
czii c

zi+1

i+1

)

14
(
x̄iỹ
−1
i−1

)q0
13 [Fg{ x } ≺ Fg{ y }]
12 Aq2−1

m+4i−2

12 A−q2+1
m+4i−2

12 ((α, i), (β, j))

12 A
−pm+4+1
m+4

10 x2+t2+t
x2+t

10 (bnii ai)
[ai,bi]

mi

10 (φm+4i−2)
q2−1

03 (Sz: 16to20)
# Expr
7 (p∗)〈mc(p∗),...,jn(p∗)〉
6

[
(Ns+n)−1]

(N,n)∈N2\(0,0)

6
((
x̄iỹ
−1
i−1

)q0
x̄q1i ȳi

)

6
(
A
−pm+4

m+4 x
pm+5

2 y2

)

5
(
θ, I0 + 9

10
α−1

1 I
2/3
0 J, ξ

)

5
(
I0 + 9

10
α−1

1 I
2/3
0 J, ξ

)

5 (z1,�(z2,�(· · ·� (zD,zD+1) · · ·)))
4 mc(p), . . . , jn−1(mc(p))

4
(
y
α4i+3

i+1 x
−α4i+3

i+2

)

4 Sb
z1···zD+1

p(z1)···p(zD+1)
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05 (Combinatorics)

05 (Sz: 2)
# Expr

15383 −1
8429 2n
8023 x1

5745 a1

5294 i1
5077 ij
4990 xi
4200 2k
3650 x2

3393 Sn
3346 b1

3207 ai
3141 v1

2833 λ1

05 (Sz: 3)
# Expr

9369 n− 1
5225 i = 1
4969 n+ 1
4659 k − 1
4287 i− 1
4235 i+ 1
3670 1

2

2883 j = 1
2518 k + 1
2272 i, j
2178 j − 1
1841 r − 1
1793 m− 1
1776 i = 0

05 (Sz: 4)
# Expr

693 p, p′

636
∑

n≥0

594 2n− 1
514 −1/2
507 2n + 1
440 2r + 1
413 limn→∞
365 2k − 1
355 2n−1

355 2k + 1
271 2i− 1
265

∑
k≥0

253 xi+1

242 q1−n

05 (Sz: 5)
# Expr

752
∞∑
n=0

548
n∑
i=1

538
n∏
i=1

522
n∑
k=0

442 r1, r2

360
n∑
j=1

343
n∑
k=1

333
k∑
i=1

324
∞∑
n=1

277 i, j = 1
277 C2r+1

270 (1 + o(1))
255 a, b, c
251 (x1,· · · ,xn)
239

∞∑
k=0

05 (Sz: 6)
# Expr
176 (d+ 1)(q − 1)
156 NAut(Fn)

155
∞∑

j=−∞
66 1−x

2x

66 p, p′ + p
65 Sn+q−1

57 ′
k,p−1

55 H̃νm,n

54 tj,k+1

53 sλ/d/µ

05 (Sz: 7)
# Expr
172 1 ≤ i, j ≤ n
164 a, b, e, f

141
n∏

i,j=1

122 (C2r+1,Kn)

119
n−1∑
k=1

119 (X1,X2,· · · ,Xn)
113 1 ≤ h, t ≤ n
109 βikij

108
n−1∑
k=0

77 αikij

05 (Sz: 8)
# Expr
96 det

1≤h,t≤n
72 1 ≤ i, j ≤ 2n

62
(
k;A,B, a

)

61 i0, i1, i2
48 (m′, r′, k′)
45 det

1≤i,j≤n
41 n(n− 1)/2
35 det

1≤i,j≤r
34 αp,p

′

a,b

33 Ti + Tj + Tk

05 (Sz: 9)
# Expr
39 g; k1, · · · , kn
37 {p+ 1, . . . , p+ q}
35 s

(n−j)
a+i−j

33 qTi+Tj+Tk

29 k1, · · · , kr = 0

29 `
(n−1)
b+i−1

29 a′, b′, e, f
28 c− a

(
a+bqk

)

25 a
(e)
i−1,j−1

25 (q, a, q/a; q)
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05 (Sz: 10)
# Expr

70 χp,p
′

a,b,c

49 p(i−1), p(i−1)′

41 (132, kk − 1 . . . 4213, 2341)

39 (−1)n(n−1)/2

39 ¶p,p′a,b,c

36

√
2/2∫

−
√

2/2

34 (ni0,i1,i2
28 k1, · · · , kn = −∞
27 ∆

(d+1)(q−1)
d−1

25 (q, a, q/a; q)∞

05 (Sz: 11to15)
# Expr

72 ¶p,p′a,b,e,f

37 βp,p
′

a,b,e,f

29 n1, · · · , nk−1 ≥ 0

28
∞∑

k1,··· ,kn=−∞
28

∑
n1,··· ,nk−1≥0

27 n1, · · · , nk−1 = 0

27
∞∑

n1,··· ,nk−1=0

27 xiq
ki − xjq

kj

27 (x; q, p, t, a, b)

26 `
(n+j−1)
b+i−1

523 A1, · · · , Âj, · · · , Ap

05 (Sz: 16to20)
# Expr
37 π(β2), π(β1), w3, . . . , w2`

37 χπ(β2),π(β1),w3,...,w2`

27
xiqki−xjqkj

xi−xj
25 (π(β2), π(β1), w3, . . . , w2`)
20 χ(π(β2),π(β1),w3,...,w2`)

19 ¶p,p′+pa′,b′,e,f

18 (h0, h1, h2; q0, q1, q2)

15
(
X

(h(1))
1 X

(h(2))
2 · · ·X(h(n))

n

)

15 ij − ij−1 + ij−2 − ij−3 − 1
15

(
b; j ′1, j

′
2, . . . , j

′
dR−1

)
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06 (Order, lattices, ordered algebraic structures)

06 (Sz: 2)
# Expr

2294 −1
1176 a1

1143 x1

819 ij
784 ~v

719 0̂
660 xi
658 y1

601 (−1)
586 pi
562 ai
561 a2

504 i1
503 (x,y)

468 1̂

06 (Sz: 3)
# Expr

805 n− 1
706 n + 1
536 i+ 1
527 h−1

505 k − 1
485 i− 1
481 k + 1
473 i ∈ I
327 i, j
309 ij
308 i = 1
304 ik
191 u−1

179 q + 1
178 j + 1

06 (Sz: 4)
# Expr

154 2k + 1
110 (a1,a2)
101 ≥ {0}
73

⊕
i∈I

72 (∆, ∂∆)
61 2n−1

59
∨
i∈I

55 (σ, ∂σ)
49 xn−1

48 ~c, L
47 ai+1

45 (pi,pj)
45 kj+1

44 xi+1

06 (Sz: 5)
# Expr

117 (21)2k+1

66 (∂◦g)−1

54 A12
q+1

51
n∑
i=1

47 n− k − 1
39 a12

k+1

39 λ/d/µ
38 [0, n+ 1]
36 A32

k−1

34 i1i2
31 A13

k−1

29 A23
q+1

28 a13
k+1

27 A31
q+2

27 (x1 + y3)

06 (Sz: 6)
# Expr

62 1(21)2k+1

47 (Rn)≥{0}
32 sλ/d/µ
24
{
(∂◦g)−1(y)

}

20 (a1,· · · ,ad′)
20 (η1,η2,η3)

18 (−1)v(λ)

16 α1t
12

16 vi
′⊕x′

14 Akin−1

06 (Sz: 7)
# Expr
109 βikij
77 αikij
69 (M ;P, I, J)
36 p = 1, 2, 3
29 i = 1, 2, 3

28 (−1)n−k−1

23 (B(n), m; ρ)
22 (x, y, f(y))

20
n−1∑
k=0

19
j=i∑
j=1

06 (Sz: 8)
# Expr
36

∑
p=1,2,3

17
∑
∅6=S∈Iω(P )

16
∑

i=1,2,3

12
⋂
i=1,2,3

12 (Rn+1)≥{0}
11 {ℵξ|0 ≤ ξ ≤ γ}

10
2n−1∑
i=1

9 〈xi, ri • yi〉
9

( →
limi∈I Xi

)

8 1 � 1 � . . . � 1

06 (Sz: 9)
# Expr
19 (x, y, B◦g(y))
13 ([0,n+1], d+ 1)
10 (Rn, o.bdd.)≥{0}
10

hj+1

kj+1

9 〈xi, ri • yi〉B
8 λ2q

2
− λ4q

8 ≺ P0, . . . , Pn �
7

(
a α ∧ b β+1

)

7 k ∈ n + 1 \ (a
⋃
b)

7 deg (λ)−1
d−1
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06 (Sz: 10)
# Expr
18 (M ;P ′, I ′, J ′)
14

(
M ;P , I , J

)

11 (Ei,?◦?Ej,k)
9 u = (u1,. . . ,up) ∈ AP (s)

8 e
λ2q
2
−λ4q

7 (Ej,?◦?Ωi,k)
6 σ(p \ q; p \ S)
5 (Ui1Ui2 · · ·Uik)
5

∑
xf(x)f(x+a)

5
(
n− k − 1, 1k+1

)

06 (Sz: 11to15)
# Expr
19

(
A;B1, · · · , Bd(A)

)

19
(
βikij ,α

ik
ij

)

13 [Fg{x } ≺ Fg{ y }]
12 [x1,· · · ,xlm]SloSm

12 {mreg −HMODA, mreg −HilbA}
11 (F”1, J”1, F”2, J”2)

10 αitj2iti1

10
F ′

1≤F”1

F ′
2≤F”2

9 αi1j2i1i2

9 αi1iti1i2

06 (Sz: 16to20)
# Expr
10

∑
F ′

1
≤F”1

F ′
2
≤F”2

9 (ΩI , γ; ΩII , γ; ΩIII , 2γ)

6 x1+crk(F ′
1)+crk(F ′

2)

5 (ΩI ,∞; ΩII,∞; ΩIII , 2∞)
5 (〈l0〉

⋃〈l1〉
⋃ · · ·⋃〈lr〉)

4
(
−βikij , αikij + π

)

4 (((y∨x)∧x) ∨ (((z∧(x∨x))∨(u∧x)) ∧ v))
4 σ(L, p) + σ(L \ {p}, q)
4 (−1)σ(L,p)+σ(L\{p},q)

4 (f(x1)f(x2)f(x3) · · · f(xr))
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08 (General algebraic systems)

08 (Sz: 2)
# Expr

1101 −1
541 x1

335 T1

322 a1

313 xn
270 H1

268 pi

244 H2

240 O(1)

216 ai
200 W2

194 nf
188 pa

187 W1

177 ij

08 (Sz: 3)
# Expr

355 Pol
228 n + 1
201 n− 1
154 i− 1
129 i = 1
128 k + 1
118 f−1

107 a+ b
102 n

k

100 i+ 1
98 j + 1
97 k − 1
86 Clo
73 V ar
69 n− i

08 (Sz: 4)
# Expr
95 pa+b

69 (x1,x2)
46 pn−i

45 Ck+1

41 Clon
38 xn−1

38 pa−i

37 ai+1

32 ai−1

29 an−1

27 bqii
26 pa+1

24 ClH2

24 s−1
A

24 fE,σ

08 (Sz: 5)
# Expr
50 (x1,. . . ,xn)
41 (a1,...,ak)

39
k∏
i=1

37 n
k−1

30 (x1,...,xn)
27 (W (X), G)
27 a + b− i
24 k−1

2

23 limh→−∞
23 (A1,· · · ,Am)
22 W1,W2

21 (W (X), H)
21 (x1,· · · ,xn)
21 n+1

2

19 (m′, n′)

08 (Sz: 6)
# Expr
51 n, n′, t
26 pa+b−i

22 βW1,W2

20
(
β1,. . . ,βnf

)

20
(
β1,...,βnf

)

19 [aqa′, b]
18

(
pa+b,pa

)

17 [a, bqb′]
15
(
α1,. . . ,αnf

)

15
(
α1,...,αnf

)

08 (Sz: 7)
# Expr
22 Mn,n′,t

13 Un,n′,t

10 |X \ f [X \ A]|
10

∏
1≤i≤nf

10 (x ∨ y = x ∨ z)
10 (x ∧ y = x ∧ z)
9

m∑
i=1

Ai

8 (βW1,W2(T ))
8 (f(x) = f(y))
7 A,B, ε, µ

08 (Sz: 8)
# Expr
6 (∆α,U ∧ ker π)
5 [aqrnr′, b]
5 yηp

n−i−1

5 (x,. . . ,x,c1,. . . ,cm)
5 (βW1,W2(T1))
5 p(a)p(b)

4
(
nj−kj

2

)2

4 [cj,gi]
−`ij

4 [xh1, yh2]
q

4 nzn−1ez
n

3 g
−qimji
j

08 (Sz: 9)
# Expr

10
(
A

N
k

1 + A
N
k

2

)

9 (Ug{α }, Ug{ β })
9 Xi−1

⋃
Yi−1

9 Lf,n,n′,t

9 (tn−1 = sn−1)
8 ϕ(W1), ϕ(W2)
6 d n

k−1
e − 1

6 p+ r, q + r, 0
5 Lf,n,n′,t

08 (Sz: 10)
# Expr
8 βϕ(W1),ϕ(W2)

7 [aqii a
′
i, bi]

5 [ai, b
qi
i bi
′]

5 [ai, b
qi
i b
′
i]

5 (−1)p(a)p(b)

4 [gi,c
qi
i ]

mi
2

4 (p− 1)1/(n+2)

4 [cj,gi]
−qjmij

4 Md n
k−1
e−1

3

(
m∑
i=1

αiAi

)k
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08 (Sz: 11to15)
# Expr
14 (a1,. . . ,ai−1,x,ai+1,. . . ,an)
8 [X i−1 × {c} ×Xn−i]

7
(
A

N
k

1 + · · ·+ A
N
k

m

)

6 [X i−1 × {ci} ×Xn−i]
6 |Xi \ (Xi−1

⋃
Yi−1)|

5 〈b, . . . , b, c1, . . . , cm〉
4 [f(z∨h) ∨ (f(z) + iπ)]
4

(
kbn

k
c +R

(
n
k

))

4 (x1, . . . , xn; y1, . . . , ym)
4

(
A,fA0 ,f

A
1 ,...,f

A
γ ,...

)

08 (Sz: 16to20)
# Expr
8

(
ωU(a1,. . . ,ai−1,x,ai+1,. . . ,an)

)

6
(
ωU(a1,. . . ,ai−1,x,ai+1,. . . ,an)

)
ai

4 tUb〈b,...,b,c1,...,cm〉
4 〈b, . . . , b, c1, . . . , cm〉, i
4 {x ∈ X : ∃y 6= x (f(x) = f(y))}
3 (〈a1, m1〉, . . . , 〈an, mn〉)
2

[
xζp

n−i−1
yηp

n−i−1
, y
]

2 {x ∈ A : ∃y ∈ X \ A (f(x) = f(y))}
2

(
Ai,t

Ai
0 ,t

Ai
1 ,...,tAiγ ,...

)

2
∥∥An(z)−1Pnψ − An(w)−1Pnψ

∥∥
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11 (Number theory)

11 (Sz: 2)
# Expr

24147 −1
6380 a1

5558 2n
5303 x1

4501 x2

3938 2k
3584 H1

3545 (x,y)
3234 a2

2981 k1

2942 an
2841 y2

2823 ai
2720 n1

2684 q2

11 (Sz: 3)
# Expr

9121 1
2

8296 n− 1
5405 n+ 1
4408 i = 1
3902 k − 1
3117 j = 1
2479 1/2
2401 k = 1
2361 p− 1
1997 i + 1
1861 k = 0
1850 k + 1
1793 n = 1
1739 i, j
1707 m− 1

11 (Sz: 4)
# Expr
836 −1/2

583
∞∫
−∞

560 2n+ 1
506 pn−1

489 limn→∞
365 2n− 1
330 2k + 1
320 P (s+1)

319 an−1

315 T
2π

311
∑

n≤x
311 2k − 1
287 pk−1

266 2n−1

262 xn−1

11 (Sz: 5)
# Expr

1025
∞∑
n=1

696
∞∑
n=0

463
∞∑
k=1

423 1
2πi

414
n∑
k=0

393
n∑
k=1

365
n∑
i=1

349
∞∑
k=0

305
n∑
j=1

283
n∏
i=1

279 n− s + 1

267
n∏
k=1

262
∞∑
m=1

247
n∑
i=0

11 (Sz: 6)
# Expr

149 m,W (k)
125 Yn−s+1

122 Zn−r+1

92 (T`A, e0)
84 [ζ + ζ−1]

∗

63 {−1, 0, 1}
59 Ωd−1, ca

K

54 Gk,n,d

53 νn−1/n

53 (qzk/zj)

11 (Sz: 7)
# Expr

107
n−1∑
k=1

97
n−1∑
k=0

76
n−1∑
i=0

71 n+m− i− j
69 T ′, λ′T ′

68 G̃k,n,d

66 B†,srig,K

64
n−1∑
j=0

61
n∏

j,k=1

59
(
n+m
n

)−1

11 (Sz: 8)
# Expr
61 i0, i1, i2
56 ΦT ′,λ′

T ′

53
(
12,· · · ,(2n− 1)2)

50 D
−1/2
X/Y

48 (qzk/zj)yk
45 (4k + 1)4m+2

44
(
P (s+1),Yn−s

)

40
5T/2∫
T/2

36 ξρ,s ,m

34
(
22,· · · ,(2n− 2)2)

11 (Sz: 9)
# Expr
69 (u, v, w, z; g)
50 aτ+b

cτ+d

50 ∆(zqy)
∆(z)

48 λ(h), λ(g), v
43 az+b

cz+d

37 1−x1

1+x1

37 iak1,··· ,km
35 1 − 1

p(p−1)

25 (F1(x,y), F2(x,y))
25 y1, · · · , yn ≥ 0
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11 (Sz: 10)
# Expr
50 (m; ∆; β; α)

45 (4k + 1)4m+2 − 1
34 (ni0,i1,i2
30 (A′, q)m,W (k)

30 [a0; a1, a2, · · ·]
25 1 ≤ j ≤ m, (j,p) = 1
25

∏
p-dp|Pv(x,y)

25 1≤j≤m,(j,p)=1

24 −2πn/σN logN
22 (J ′, q)m,W (k)

11 (Sz: 11to15)
# Expr
51 Dq1q2, Dq1

′q2

45 J̃Dq1q2,Dq1q2

34 ρS
′−new

S
S
S′

32 (4k+1)4m+2−1
4k

31
∑

(x,y)∈ST
[−N,N ]2

T
L

23 (z1 + z2 + z3 + z4)
23 n+m−i−j

n−α
22 F alg

p K/F alg
p

19 Un−1,pn−1+1

11 (Sz: 16to20)
# Expr
25 (π(β2), π(β1), w3, . . . , w2`)
24
∑

(x,y)∈ST
[−N,N ]2

T
Lgcd (x,y)=1

20 χ(π(β2),π(β1),w3,...,w2`)

19
m1,··· ,mn∑
y1,··· ,yn=0

16
sn−h(12,··· ,(2n−1)2)

(2n)!

16
sn−h(22,··· ,(2n−2)2)

(2n−1)!

12
max (|f(X)|ν ,|g(X)|ν)

max (1,|X|ν)
4

12 S0, Si, Ui, Yi, Xi, X4

12
( 3

2
−s)( 1

2
−s)

s(s−1)(2−s)

11
θ(azkqyk+|y|)

θ(azk)

12 (Field theory and polynomials)

12 (Sz: 2)
# Expr

1729 −1
1094 x1

762 ij
610 a1

590 T2

575 x2

519 ai
461

⊗
H

448 xi
447 x2

429 x3

423 Fp
410 T3

371 d1

369 y1

12 (Sz: 3)
# Expr

1283 n− 1
414 i = 1
366 σ − 1
355 T 2

2

325 x2
1

311 L/K
291 Q/Z
269 i− 1
257 E/F
255 n+ 1
249 T 3

1

248 T 2
1

247 Tor
247 rig,K
245 K/F

12 (Sz: 4)
# Expr
243 NE/F

239 NK/F

133 NL/K

128 pn−1

108 Kn−1

101 kn−1

91 (G,Q/Z)
81

∑
n≥0

78 nn−1

78 z, z̃
63 2n−2

55 {a,−1}
54 †, rn
53 2n−1

51 an−1

12 (Sz: 5)
# Expr

74
n∑
i=1

72 [n]!q
59 B†rig,K

53
∞∑
n=0

50
m∑
j=1

49 2, n+ 1
44 K×n−1

43 (f, g;A)

40
∞∑
k=0

38
n∑
j=1

35 m,L/K

31 Ỹn−1

30 )ψ=1
g

29
[
NK/F (δ)

]

29 a, b, c

12 (Sz: 6)
# Expr
38

(
K̄/K̄

)

29 B†log ,K

28 (σ − 1)p−1

28 (cP + c2
P )

27
[
NK/F (δ)

]
F

25 F̂u(i,j)

24 l(γ) − 1
23 (x− ξ)q,n
19 |(q−1)ξπq|
18 Kn−1/F
18

[
NK/F (γ)

]
F

18 |1 − qκv |v
18 − 1

p−1

17
[
NK/F (K×)

]

17 −b + o(1)
17 pm,Ω/K
16 ((σ

⊗
id)
⊗

Hid)
16

⊗
B†
rig,K

16 (cP∼ ◦ cP )
15 K̄,zU
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12 (Sz: 7)
# Expr

66 B†,srig,K
34
(
C(W )G, Q/Z

)

25 B†,rrig,K
24 |p|1/(p−1)

v

23
(
~a,~b;λ

)

22
x2k
j

k!

17 p−
1
p−1

16
(
Xa , Z/2

)

16 λ−1
q−1

15 1/κv(p− 1)
15 )l(γ)−1

15 (fX , fY ;A)
14 〈a1, · · · , ar〉
14 NKn−1/F

14
n−1∑
i=0

12 n(n−1)
2

12
(
NE/FknE

)

11 [f1,f2,· · · ,fn]
11 NK/Kn−1

11 (α+ β − γ + 1)

12 (Sz: 8)
# Expr
23

⊗
B†,s
rig,K

18 (wJ + xK + yL)

12
∣∣∣[κv]q

∣∣∣
1/κv

v

11 |(q̃−1)ξπeq|
11 (σ − 1)p

n−pi

11 i+ 2n−1 − 1
10

∑
α∈[0,1)

10 B̃†,rrig,K

10
(
~a,~b;λ

)t

9 (φ(∇1)
⊗

id2)
9 (Ck � Tor(σ))z
9

[
NK1/F

(
K×1
)]

9
(
A,Aω, Aω

2
)

9 n(n− 1)/2
8

⊗ιn

B†,r
K

8
∏

y1∈B(ρ,1)

7 OTor(∆k),z

7 (1 − z)α+β−γ

12 (Sz: 9)
# Expr
18 i, k1, . . . , ki
15 |p|1/κv(p−1)

v

15
dnq
[n]!q

13 i = 0, · · · , µ− 1
11

(
K̄,zU/K̄

)

10 (∂g(z,z̃)/∂z)

9 (σ − 1)l(γ)−1

9 n1 + · · ·+ nk−1

8 (S2V ∨ → Λ4U∨)

8
dkq
[k]!q

7 Gn(ξ)
[n]!q

7 n1 + · · · + nk = l
7 (ms,ms+1,· · · ,mn)
7
7 m/(m− g − 1)
7 (Li+1/Fi+1)
7 (x1,. . . ,xi−1,Ti)

6 P
(k−1)
m,L/K

6 (σ − 1)l(w)−1

6 n1+···+nk=l

12 (Sz: 10)
# Expr
13 sup

i=0,··· ,µ−1

10 bi,k1,...,ki
9 (−1)n(n−1)/2

9 qn1+···+nk−1

8 −T
2
≤ t ≤ T

2

7 (P )m/(m−g−1)

6 x0, x1, . . . , xk
6 (~a,~a+ ~u;λ)

6
[
f(z)(ζ − z)−2]b.

5 (P )1/(m−g−1)

5 ‖Anx‖
|(mn+k)!|p

5
dnq f

[n]!q

5
dnq (f)

[n]!q

5
(⊕4

i=1O1(di)
)

5 i = 0, · · · , n0 − 1
5 (d1 + d2 + d3 − 2)

5
(⊕3

i=1O1(di)
)

4 |ai(x)|1/(µ−i)v, Gauss

4 (σ − 1)p
n−pn−1

4
(

ρ
|(q−1)ξπq|

)n0

12 (Sz: 11to15)
# Expr
16 (m1, . . . , mk : q1, . . . , qk)

15 [γ](σ−1)l(γ)−1

15 (σ − 1)l(γ)−1

11
(
~a+ ~u,~b+ ~v

)

8 sup
−T

2
≤t≤T

2

8 G
(k)
n (ξ)
[n]!qk

7
(
Λ3U∨ → H3

(
C(W )G, Q/Z

))

7 (r, n; l1, . . . , lm)

7
(
NKi/F (γ)

)pn−i−1

7 (P )(g+2)/(m−g−1)

12 (Sz: 16to20)
# Expr
6 (w1,kw2,l − w1,lw2,k)

5 H i+2n−1,i+2n−1−1

4 H i+2n−2,i+2n−1−1

4 {(2α,2β) |α+ β = r, α 6= 0}
4 (w1,kw2,l − w1,lw2,k)

n

4 (1 − q0, 1 − q, · · · , 1 − qn−1)
3 O(Lx,ζ,+−Lx,ζ3,−)

3 (σ − 1)2n−2n−2+s−1

3 (x1, r
−1x2, · · · , r−1xn)

3 [α](σ−1)2
n−2n−2+s−1
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13 (Commutative rings and algebras)

13 (Sz: 2)
# Expr

6929 −1
5899 x1

3482 f1

3247 a1

2454 ij
2371 xn
2303 x2

2266 d1

2146 xi
2128 ai
2058 i1
1751 x2

1742 X1

1705 fn
1636

⊗
R

13 (Sz: 3)
# Expr

4160 n− 1
2890 i = 1
2611 i + 1
2522 n+ 1
2141 i− 1
1589 d− 1
1148 Ext
1115 i, j
1099 k + 1
1038 reg
1016 j = 1
898 j + 1
887 k − 1
860 i = 0
858 Tor

13 (Sz: 4)
# Expr
264 In+1

223 a1,1

195 In−1

187
⊕

n≥0

184 R1/q

162 mn+1

141 ai,j
141 Ij+1

137 cd−1

133 ai+1

131 dn+1

131 (p, p′)
130 an−1

130 (k, k′)
126 xi+1

13 (Sz: 5)
# Expr
566 (f1,. . . ,fn)

435
n∑
i=1

329 [x1,. . . ,xn]
284 [x1,· · · ,xn]
203 ExtiR
195 [v1,. . . ,vm]

173
n∏
i=1

154 TorRi
153 [T1,. . . ,Tn]

149
n∑
j=1

148
n∑
i=0

134
k∑
i=1

127 (x1,. . . ,xn)

119
r∑
i=1

99
m∑
j=1

13 (Sz: 6)
# Expr

163 (f1,f2,f3)
72 (f1,. . . ,fn)

∗

69 [x1,x2,x3]
65 (x2,y2,z2)
64 Secd−1

50 at,t+1

46 xi1...in
44 (x1,x2,x3)
39 Pn,n−1

39 (x1,· · · ,xi)R

13 (Sz: 7)
# Expr

109 k[v1,. . . ,vm]
82 m− 1, n− 1
71 (f q1 ,. . . ,f

q
n)

70 (d, A, n+ 1)
70 0, p, n− p

66 B†,srig,K

57
d−1∑
i=0

47
(
a+ phi

)[pn]

45 d1 + . . .+ dn
45 0, 1, n+ 1

13 (Sz: 8)
# Expr
64 (d, A, n+ 1)m
53 m− 1, n− 1
53 d1 + d2 + d3

40 µ0,1,2,3

40 [x1,x2,x3,x4]
29

∑
k+l=n+1

28 (d1 + d2 + d3)

26 P
(q2)
n,n−3

26 (I,xn,. . . ,xi+1)
25

⊗
k[v1,...,vm]

13 (Sz: 9)
# Expr
69 c− 1, s+ 1, t
59 1, q, n− q − 1
50 (E1/H,E2/H)

25 2s+2p+K
2

25 n+d−2
d−1

22 ψ0,p,n−p
1

20 ψ0,1,n+1
3

19 ϕ0,p,n−p
3

18 ϕ0,p,n−p
2

18 1, 1, m+ n + 1

13 (Sz: 10)
# Expr

51 d1+d2+d3
2

16 (I2)m−1, n−1

16 (Syz(fi,i∈I)(0))
14 (a0, a1, a2)
13 Gc−1,s+1,t

13 2m− 1, 2n− 1
12 ∗at11 · · ·atkk
12 Tork[v1,...,vm]

12
(
D0

⋃⋃j
i=1Di

)

12 (ImQr,r+k)(i,j)
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13 (Sz: 11to15)
# Expr

44 d1+...+dn
n−1

26 (mi+1IjM + Ij+1M)
26 (M/InM,N/JmN)
26 (f1T1 + . . .+ fnTn + f0)

23
dqρe−1∑
m=dqσe

19 ϕ1,q,n−q−1
1

18 (f1 − T1Z, . . . , fn − TnZ)
17 (Tori(M/InM,N/JmN))
17 (−a1d1 − · · · − ardr)

16 ψ1,q,n−q−1
2

13 (Sz: 16to20)
# Expr

10
dqνk+1e−1∑
m=dqνke

8 i = 1, . . . , t; j = 1, . . . , t+ 1
7 (d1, . . . , dn+1; k1, . . . , kn)
6 (x1x4, x0x4, x1x3, x0x3)
6 ((e−1)r + p, (e−1)r′ + p′)
6 (mi+1IjM + Ij+1M)

⋂
xM

6 (P e1
1 P e2

2 � . . . � P en
n )

e?

6 αi1 + · · ·+ αit + it+1 − it − 1
6 xn1−1

1 xn2
2 · · ·xntt M

6
[
e(A)2 + e(A)I(A) + 2I(A) − e(A)

]
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14 (Algebraic geometry)

14 (Sz: 2)
# Expr

48285 −1
16872 H0

14855 x1

10262 H1

9874 ij
8917 a1

8501 c1

8250 2n
8239 OX

6947 z1

6927 x2

6699 ai
6679 f1

6288 d1

14 (Sz: 3)
# Expr

11067 n− 1
10904 i = 1
8099 n+ 1
6538 i + 1
6320 1

2

5536 i− 1
4312 k − 1
3968 k + 1
3653 i, j
3402 j = 1
3029 r − 1
2911 d− 1
2814 π−1

2623 f−1

14 (Sz: 4)
# Expr
606 2n + 1

570
(
n̂,d̂
)

457
∏

i∈I
452 (2g − 2)
443 2n− 1
415 2k + 1
376 −1/2
352 (z1,z2)
327 PGLn
320 P (s+1)

311 Ext1

309 (λ0,ε0)
304 P n−1

302
∑

i∈I
291 2n− 2

14 (Sz: 5)
# Expr

1091
n∑
i=1

736
r∑
i=1

557 (f1,. . . ,fn)

479
n∏
i=1

461
k∑
i=1

407
m∑
i=1

323
n∑
j=1

301
s∑
i=1

300 n− s+ 1
291 n− r + 1

282
n∑
i=0

241 [x1,· · · ,xn]
233 1

2πi

230
r∏
i=1

219
t∑
i=1

14 (Sz: 6)
# Expr
229 (C −M(E)E)
181 (f1,f2,f3)
175 (x1,x2,x3)
125 Yn−s+1

122 Zn−r+1

102 at+c−2

86
(
X,Ωi

X/S

)

83
(
xaybzc

)

80 Ω i

X/S

74 dt1
t1

14 (Sz: 7)
# Expr
175 k − 1, k, 1
118 (α;n, d, k)
117 (U ×X)2

U

107
n−1∑
i=1

100
n+1∑
i=1

96 a, b, c, d

91
n−1∑
i=0

72 m− 1, n− 1
71 ω

.

Xb|Y
71 k[v1,. . . ,vm]

14 (Sz: 8)
# Expr
64 (d, A, n+ 1)m
64 (n1,n2,d1,d2)
62 (x1,x2,x3,x4)
62 O(U×X)2U

62
(
−π!

(
V̂ ∗
⊗

V
))

61 B(y)
(b−1)y

55 M
1/r

g,n

51 d1 + d2 + d3

50 D
−1/2
X/Y

48 m− 1, n− 1

14 (Sz: 9)
# Expr

146 i, j, k, l,m
102 abx+1

aA(x)

69 c− 1, s+ 1, t
59 1, q, n− q − 1
46 (a, b, c, d; z)
43 (α : n, d, n+ 1)
41 `, B, g2, g3

40 (1, 3; d1, d2)
39 g; k1, · · · , kn
36

(
Ztr
(
(P 1)

n − An
))

14 (Sz: 10)
# Expr

80 abx+1
abA(x)

65 L̃k−1,k,1
2

48 d1+d2+d3
2

42 ci,j,k,l,m
41 uv−1

(uv)5−1

39 M
1/r,m

g,n

36 aby+1
abA(y)

30 omO
(U×X)2

U

30 Ci,j,k,l,m
30 L`,B,g2,g3
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14 (Sz: 11to15)
# Expr
51 Dq1q2, Dq1q2

45 J̃Dq1q2,Dq1q2

44 d1+...+dn
n−1

34 (`, N ;λ1, . . . , λN)
32

(
f,CP 1,a1,. . . ,a3d−1

)

32 p+ sα1 , q + sα2 , s
α
3

31 µ(x−y)
A(y)B(x)

30 (a1t
v1 , . . . , ant

vn)
26 Sp+s1,q+s2,s3

26 (f1T1 + . . .+ fnTn + f0)

14 (Sz: 16to20)
# Expr
32 Sp+s

α
1 ,q+s

α
2 ,s

α
3

22 ∂i+j+kw
∂xi∂yj∂zk

16
(
C∗
(
Ztr
(
(P 1)

n))
/C∗

(
Ztr
(
(P 1)

n − An
)))

15 (V, F •0 , F
•
1 , F

•
2 , T riv

•)

14 Sp+s
β
1 ,q+s

β
2 ,s

β
3

12
(
Uξ
⊗

p∗XE1

⊗
p∗Mξ

U∗x

)

12
( 3

2
−s)( 1

2
−s)

s(s−1)(2−s)
11

(
s+ n, n + 3

2
; s+ 1

2
; l2
)

11
(
n− s+ 2, n+ 1

2
; 3

2
− s; l2

)

11
(
ω
.

Xb|Y /bω
.

Xb|Y

)
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15 (Linear and multilinear algebra; matrix theory)

15 (Sz: 2)
# Expr

4353 −1
2410 ij
1706 a1

1502 i1
1312 A∗

1262 2k
1245 x1

1173 2n
1139 Im
1108 A1

1071 xi
1011 A†

963 B1

807 C1

775 X1

15 (Sz: 3)
# Expr

1563 n− 1
1523 1

2

1354 i = 1
1043 j = 1
747 k − 1
727 i, j
722 n+ 1
666 k + 1
578 i− 1
381 m− 1
372 j − 1
371 i + 1
364 µ̂N

361 k = 1
354 1/2

15 (Sz: 4)
# Expr

172 Cm×m

162 Im − A
149 2k + 1
148 −1/2
132 Cm×n

130 1
N2

130 limN→∞
115 2k − 1
109 ik+1

103 ai,j
99 limn→∞
99 −1

2

84 (Im + A)
80 Fm×n

78 q1+N

15 (Sz: 5)
# Expr
280 [A,B ]

209
N∑
i=1

164 (A+B )

140
n∑
j=1

140 i, j = 1

133 A†M,N

127
n∑
i=1

120
n∏
i=1

108
n∏
j=1

100
n∑
k=1

93 (1 + o(1))

90
k∏
j=1

89 (xj − xi)
84 (a1,· · · ,an)
82

k∑
j=1

15 (Sz: 6)
# Expr
54 ωp,n−p
52 [A,A∗ ]
50 (X1, X2)
49 comp−1

43 (λ1Im − A)

36 [A,B ]†

35 j = r1 + 1
34 (k[T ]/T n)
33 A−, B−

29 (A+B )−

15 (Sz: 7)
# Expr
132 1 ≤ i, j ≤ n

50
n∏

i,j=1

38 k1, · · · , km
35 i− 1, j − 1
34 (ρ(A)In − A)
32 (A− ρ(A)In)

29
k−1∑
i=0

29 (z, dt, dζ)
28 p+ 1, q + 1
28 (n− 1, n− 1)

15 (Sz: 8)
# Expr
41 1 ≤ i, j ≤ 2n
33 Σk1,··· ,km
28 n(n− 1)/2
28 det

1≤i,j≤n

23
(
ΣT

(i)Σ(i) − zI
)

21 (D − CA−B )
18

cαj
αj−1

15 V p+1,q+1

14
∑

ϕ∈Irrp(B)

13 ωn
2
,n
2

15 (Sz: 9)
# Expr
28 c− a

(
a+bqk

)

25 a
(e)
i−1,j−1

21 (ρ+ x)(1 + x)n−2

15
(
βπ1 ,. . . ,β

π
n−1

)

13 i, j = 1, · · · , N
13 (1 − ρ + ρu+ xu)
13

(
AA† − A†A

)

13 log ql+1

ql

13 (δ(n− 1, n− 1))
13 0 ≤ i, j ≤ n− 1

15 (Sz: 10)
# Expr
32 σ1, . . . , σs ∈ SN
28 (−1)n(n−1)/2

23
(
ΣT

(i)Σ(i) − zI
)−1

21 (s;α1, · · · , α2k)
16 [ p(X1, X2) ]

14
(1−aq2n)

(1−a)

13

13
(
Σ(i)Σ

T
(i) − zI

)−1

12 A1, · · · , A2m, π

11
(1−aq2j)

(1−a)

510 (A1 − B1XC1 )
510 (n− 2a− b− c+ 1)
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15 (Sz: 11to15)
# Expr
32

∑
σ1,...,σs∈SN

23 (a1, · · · , an : b1, · · · , bm)
21 1

(ρ+x)(1+x)n−2

20 A−1 , · · · , A−k
15

(
A−1/2BA−1/2

)

15 (i1, · · · , is|j1, · · · , js)
14 min

A−
1 , ··· , A−

k

13 [C0(V,q,I), C0(V, q
′, I)]

13
xj−xi
xj+xi

13
∣∣Γ(z)

⋂
Di−1
i−1

∣∣

15 (Sz: 16to20)
# Expr
13 (t1, · · · , tn; tn+1, · · · , tn+m)

10
(1−bcq2n/a)

(1−bc/a)

9
(1−cdq2k/a)

(1−cd/a)

9 T i1...il−1ilil+1...ik

9 i1...il−1ilil+1...ik
9 wa(σ1,. . . ,σs)(Iγn(a)) = J(a)∀a ∈ [n]

8
(1−bcq2k/a)

(1−bc/a)

8 (J2 − 2aiJ + (a2
i+b

2
i )I)

7 [ET1(X+TM−S )FS1 ]

7 (λjβ − λjα)
θjα+θjβ−2

153



16 (Associative rings and algebras)

16 (Sz: 2)
# Expr

31000 −1
7066 ij
5636 x1

4725 a1

3692
⊗

A

3391 i1
3191 op
3148 xi
3074 x2

2906
⊗

R

2772 ei
2665 ai
2623 H∗

2449 2n
2436 e1

16 (Sz: 3)
# Expr

6172 n− 1
3835 n+ 1
3642 i+ 1
2947 i = 1
2007 k − 1
1883 α−1

1874 Ext
1791 i− 1
1583 S−1

1516 i, j
1474 k + 1
1397 1

2

1326 j = 1
1214 i = 0
1042 j + 1

16 (Sz: 4)
# Expr
280 2k + 1
273 PGLn
263 xn+1

237 2n+ 1
236 an−1

235 NK/F

227
∑

i,j

215 H i+1

208 Sα−1

200
⊕

n≥0

198 An−1

198 pRed
192

⊕
i∈I

185 ai+1

181 Gm,n

16 (Sz: 5)
# Expr

510
n∑
i=1

247
n∑
i=0

241
k∑
i=1

190
n∑
j=1

159 HD
P,R

140
n∑
k=1

126 (x1,· · · ,xn)
119 (q − q−1)

117 (21)2k+1

117
∞∑
i=1

111
n∑
k=0

111 (−1)n+1

108
s∑
i=1

107 0, 1, 0

16 (Sz: 6)
# Expr
111 (E(V )−cF )

62 1(21)2k+1

62 Tor R
q

59 Kb1,b2

55 [x; σ, δω]
45 Ext 1

R

42 (rn,sn,tn)
42 FS−alg
42 β − co− O

42 A
N

2
n−1

16 (Sz: 7)
# Expr
95 0 ≤ s ≤ t ≤ T

90
n−1∑
j=1

80
n−1∑
i=1

75
n−1∑
k=1

75
n−1∑
i=0

70 0, p, n− p
52 k + 1, k + 2

51
N−1∑
i=1

46 h−1
αi,l

45 0, 1, n+ 1

16 (Sz: 8)
# Expr
46 2λ, eiēj
38 (t1, t2; t3)
36

∑
p=1,2,3

31
∑

k+l=n+1

29 wr,(γ1,··· ,γn)

28
∥∥∥
∑

g∈FagTg

∥∥∥

26 P
(q2)
n,n−3

25 (T i+1,Si+1)
25

∑
i∈[0,p−1]

24 Mm−1,n−1

16 (Sz: 9)
# Expr
59 1, q, n− q − 1
50 [n−m + 1, · · · , n]
48 (h0

⊗ · · ·⊗hn
⊗

x)
33 m + n+ `− k − 1
30 2, ēi, ēj
27 (H;E1, . . . , En)
25 (n− r − s− t+ 1)
24 e2λ,eiēj

24 (Gm,n(Z[t±1]))
22 f2λ,ei ēj

16 (Sz: 10)
# Expr
30 C2,ēi,ēj

22 ′
n−i1−i2−1

21 (A,L,sL,tL,γL,πL)
20 C(gi)

⋂
xC(gj)

20 (n− `(q))/2

18
1← t→ 0→

16 1 + σ + · · ·+ σp−1

15 S3 ∨ · · · ∨ S2d+1

14 (u∞1 ,u
∞
2 ,. . . ,u

∞
k )

14 (v − cei, w)i,0
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16 (Sz: 11to15)
# Expr
62 (H;E1, E2, E3, E4)

28
(
α(h / γ)xα(h)−1)

24
⊕

i,j≥0
j−i=r

24 i,j≥0
j−i=r

21 (H i+1T,H i+1S)
20 (Gq(m,n), [n−m + 1, · · · , n])

20 (−1)(n−`(q))/2

19 ϕ1,q,n−q−1
1

18 (1, . . . , d|1, . . . , d)
16 ψ1,q,n−q−1

2

16 (Sz: 16to20)
# Expr

15
(
α(h / γ)xα(h)−1) / g−1

13 (Jv
⊗

JvEvJv + JvEvJv
⊗

Kv)
12 (w1,kw2,l − w1,lw2,k)

11
[∑

j 6=ik〈Ajm〉 + ϕ(k〈B〉)
]

10 (a1, a2; b1, b2; c1, c2)
9 (c− 2+, C + −, C + −, c+ 1−)
9 (b+ 1+, C − +, C − +, c+ 2−)
9 (c+ 2+, C + +, C + +, c+ 1+)

8
(
(1−q)x− q2z

1−q , (1−q)x + qz
)

8 (−1)(n−`(q))/2

`(q)

8 C
⊗
A

C
⊗
A

M
⊗
B◦

D◦
⊗
B◦

ε◦

7 (N − 1)aN−1−mN−1+mN−2

155



17 (Nonassociative rings and algebras)

17 (Sz: 2)
# Expr

22414 −1
7450 ij
5410 a1

4765 x1

4340 z1

4310 2n
4108 i1
4085 z2

4057 a2

3817 Uq
3685 αi
3284 x2

3088 e1

2850 2m
2592 2k

17 (Sz: 3)
# Expr

7714 1
2

4455 n− 1
3202 i+ 1
2676 q−1

2632 i = 1
2460 i− 1
2455 n+ 1
2293 k + 1
2137 i, j
1700 k − 1
1526 j = 1
1167 j + 1
1144 m|n
1054 j − 1
1032 aij

17 (Sz: 4)
# Expr

697 p, p′

642 2m+ 1
395 2n− 1
360 −1

2

344 [t,t−1]
310 −n− 1
306 −1/2
300 2k + 1
281 2n+ 1
223 ik+1

196
∑

i∈I
186 ai+1

181 Θ
⋃

Θ⊥

179 δi,j
177 K−1

i

17 (Sz: 5)
# Expr

440
n∑
i=1

289 q − q−1

285 z1 − z2

273 i, i + 1

265
n∑
j=1

250 a; i, j
239 q − q−1

195 z−n−1

190
∞∑
n=0

184
∞∑
k=0

174 [gl(m|n)]
173 U fin

q

167 a, b, c
154 i + 1, i
147 i, j = 1

17 (Sz: 6)
# Expr

101 r + s− 2p
89 Si,i+1

82 z2
az1

82 −4
3
Λ0

81 e2πiz2

78 a1a5; i
76 a2a3; j
67 δm+n,0

66 (x1,x2,x3)
66 p, p′ + p

17 (Sz: 7)
# Expr
164 a, b, e, f
116 m+ p|n+ q
112 g4

(m,m−1)

102 L(0) − c
24

95 0 ≤ s ≤ t ≤ T
91 i− 1, i− 1

79
n−1∑
i=1

77 a, b; i, j
74 (0 ≤ i, j ≤ d)
73 [sl(n+ 1|m)]

17 (Sz: 8)
# Expr
75 lm+p|n+q

48 Y a2
a2e;1

46 T (r + s− 2p)
43 V 0,1,2,3

43 qL(0)−c/24

42 (w−pζ1/ζ2)
39 M(r + s− 2p)
35 −1

2
σ1+1

35 1 − qi−d−1

35 a4 + a7 + a9

17 (Sz: 9)
# Expr
69 a∗i−1,i−1

66 Y e
a′2a2;1

64 q
L(0)− c

24
τ

59 1, q, n− q − 1
51 (U(xn)wn, xn)
48 Y e

a2a′2;1

48 (h0
⊗ · · ·⊗hn

⊗
x)

42 (U(x1)w1, x1)
39 S−0 S

−
1 S
−
2

38 ξjz2
qrz1
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17 (Sz: 10)
# Expr

70 χp,p
′

a,b,c

49 p(i−1), p(i−1)′

39 Y a2
a′3a1;j

39 ¶p,p′a,b,c

26 ξk
′
z2

qrz1

22 ′
n−i1−i2−1

22 a1 · · ·amb1···bm
21 e

(a1+a2+a3)
4

21 (`1, `2, `3; Γ)
20 (x1,x2,· · · ,x7,m,s,p)

17 (Sz: 11to15)
# Expr

72 ¶p,p′a,b,e,f

62 Y
a4;(1)
a1a5;i

60 Y
a5;(2)
a2a3;j

45 Y
a′1
a2a′3 ;i

39 Y
a′3
a2a′1 ;i

37 βp,p
′

a,b,e,f

34 Ψ1,1
a1,a2,e

33 (a1 + a2 + a3 + a4)

33 e
(a1+a2+a3+a4)
4

33
(⊕

Λ∈P+ L(Λ)
)

17 (Sz: 16to20)
# Expr
30 (w0, w1, w2, w3; z1, z2)

19 ¶p,p′+pa′,b′,e,f

15 ij − ij−1 + ij−2 − ij−3 − 1
15

(
b; j ′1, j

′
2, . . . , j

′
dR−1

)

14
(
a; i′1, i

′
2, . . . , i

′
dL−1

)

13 (Jv
⊗

JvEvJv + JvEvJv
⊗

Kv)

12 δ
(
z2
az1

)
− δ
(
z1
bz2

)

11 θi−2−θi+1

θi−1−θi
11 i1!i2! · · · in−1!〈σ〉in−1

10 (ξi+j−1, ξ−1qr+s, ξ−jz1)
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18 (Category theory; homological algebra)

18 (Sz: 2)
# Expr

12574 −1
2337 ij
2144 (−1)
1804 x1

1602 op
1600 Ho
1584 i1
1324 f1

1247 OX

1207 a1

1134 f ∗

1130 Xi

1081 X1

1007 x2

986 π1

18 (Sz: 3)
# Expr

2795 n + 1
2773 n− 1
1654 i+ 1
1066 k − 1
1066 i− 1
986 i ∈ I
876 Ext
839 i = 1
822 k + 1
706 i, j
632 f−1

609 s−1

587 j + 1
544 ijk
520 m− 1

18 (Sz: 4)
# Expr
344 π−1

1

294 π−1
2

276 pro−
223 π−1

3

182 M−TM

158 S, S ′

149 (x1,x2)
145 [i4,α4]
143 [i1,α1]
138 [i3,α3]
135 HomRSn

132 ◦i−1

131 (A,A′)
120 Zk−1

119 Σn−1

18 (Sz: 5)
# Expr
201 F u2

I2

153
n∑
i=1

111 n +m− 1
94 F u1

I1

73
n∑
j=1

70 Lδ,εn
67 A1, A2

67 i, j, k
66 (X;N(G))
64 q∗S×X
62 [k′, ε′]
61 COMOP

61 (pr2i)
!

59 (1A
⊗

εA)
59 (h / γ)

18 (Sz: 6)
# Expr
64 (X; pX , R)
57 j, j + 1∗
45 (ai 7→ fi)i
44 {ai 7→ fi}i
44 (−)i1+i2

42 dγp−I2
30 (bi 7→ fi)i
29 (x1,x2,x3)

29 (f1,f2)
−1

28
(
〈ξ〉L, 〈ξ〉

)

18 (Sz: 7)
# Expr
117 (U ×X)2

U

66 [i4
′, α4

′]
66 [i3

′, α3
′]

65 [i1
′, α1

′]
63 [i2

′, α2
′]

58
n+1∑
i=1

50 (∆[n]
⊗

∆[m])
48 ((h◦if)◦jg)
48 j1 + · · · + jk
37 (−1)|f |+|g|+|b|

18 (Sz: 8)
# Expr
62 O(U×X)2U

33 α−1
A,B,E

23
(
〈ξ〉L, 〈ξ〉

)−1

22 i1 + i2 + i3
21 (x′

⊗
y′
⊗

z′)
21

∑
ξ∈ basis of V

19 (X, Y ; pX , R)
16 ν ∈ Y ∨/pY ∨

16 1C ×Ke × 1C
16 (Hol(Zpr);Z)
514 (i, j = 1, . . . 3)

18 (Sz: 9)
# Expr
36 ((h◦sµ)◦i−1f)
29 (X1 ∨ · · · ∨Xk−1)

22 (−)i1+i2+i3

22 (X ×X;O∆, O∆)
19 (CU − Aff∼,τ)
18 (n−m+ i,m− 1)

16
⊗n+m−1

j=1

16 11C×Ke×1C

16
ki−k′i
ri

16
∑

ν∈Y ∨/pY ∨

18 (Sz: 10)
# Expr
30 omO

(U×X)2
U

14
n+1∑

i=n”+1

14 (ΣX,ΣY, pX ;R)
12 fu1,u2

0,I2

12 (((h◦if)◦jg)◦kb)
11 (Ei,?◦?Ej,k)
11 (((h◦sµ)◦if)◦jg)
10

(
u−0 × v1 × w−0

)

10 (x1?̄x2?̄x3)

9
(
yie
−eθj/yj

)
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18 (Sz: 11to15)
# Expr

28
(
α(h / γ)xα(h)−1)

19 [Σ1−nL(Σn−1X)]
16 (((h◦sµ)◦i−1f)◦j−1g)
15 i+ 1, j + 1, k + 1
13 (σ−1 ◦ (σ−1 × 11C ))
12 {mreg −HMODA, mreg −HilbA}
12 ((α, i), (β, j))
12

⊕
i,j≥0
j−i=r

12 (κ|p|)l/2vol(Y ∨)
12 i,j≥0

j−i=r

18 (Sz: 16to20)
# Expr

15
((
α(h / γ)xα(h)−1) / g−1

)

9 (c− 2+, C + −, C + −, c+ 1−)
9 (b + 1+, C − +, C − +, c+ 2−)
9 (c + 2+, C + +, C + +, c+ 1+)
8 (↗1,↗2,↘1,↘2,↙1,↙2,↖1,↖2)

8
((
α(h / γ)xα(h)−1) . g−1

)

7 (ε; g|b; (α1,β1), . . . , (αn,βn))
6 g

at−1,at,κ
λ0,λt+1

6
((

(Q/g−1)α(u)−1) / f−1
)

5
(
h .

(
γβ
((
xα(h)−1) . g−1

)))

19 (K-theory)

19 (Sz: 2)
# Expr

5825 −1
2011 K0

1481 2n
1391 C0

1294 π1

1255 K∗
1025

⊗̂

946 S1

939 ij
933 a1

917 C∗

867 C∞

866 T ∗

846 Ki

794 K1

19 (Sz: 3)
# Expr

2828 n− 1
1783 n + 1
1001 i+ 1
853 1

2

771 i− 1
631 C∗r
617 i = 1
532 k + 1
490 1/2
407 k − 1
372 p− 1
364 Col
350 n− 2
316 p, q
287 g−1

19 (Sz: 4)
# Expr

286 −1/2
242 NE/F

199 pn−1

154 2n− 1
140 (C∗r (G))
137 b1/2

124 kn−1

119 2n+ 1
118 ζn−1

116 chGS

108 limt→∞
107 2k + 1
90 (A, σA)
89 KKGnX

85 dimN(G)

19 (Sz: 5)
# Expr

109
n∑
i=1

107 p/p+ 1
97 chGSn
81 i+ j − 1
71 modI3

K(G)
71 1 +D2

t

70
∞∑
n=0

67 (1 +D2
0)

66 (X;N(G))
63 (M ;E, F )
61 n+m

n

61 n+m+ 1
60 k, p− 1
60 (X;A,B)
60 chGSm

19 (Sz: 6)
# Expr
57 ′

k,p−1

54 AT ∗M,π

50
(
C0

(
T ∗

.

X
))

45
(
CR−,G(Z)

)

39 S2r−1
+

37 (c1 · · · cj)∗
36 τk,m,n
34

∑
1≤i≤n

33 eα1+α2

30 (W (EndV ))

29
(
Ru

(
X ,f

))

28 Tm,K(t)

27 E1,−2
1

27 (1 +D2)
−1

26 (σ − 1)p−1

26 S2n+1
q

26 αp,q,r
25

⊕
v∈P fU

25 T 1+ 1
r

23 ψmax {t,tj}
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19 (Sz: 7)
# Expr
71 n+m− i− j

59
(
n+m
n

)−1

58 t ∈ [1,∞)

48 (−1)n+m+1

36 i+j−1
α

35 1
log (1+t)

34
i−1∑
α=0

34 k − 1, m, n
28 an,mi,j

27
n−1∑
i=1

24 (1 +D2
0)
−1

23 am,lj,k

22 (1 +D2
t )
−1

22 [1 − pk+1(x)]
21
(
KCRT (A), KCRT (B)

)

21 n− 2, n− 2

21 M
p/p+1
Y

20 chGSn+m

18 R−n−1
2

19 (Sz: 8)
# Expr
34 τk−1,m,n

33
(∣∣∣Ĝ(X)

∣∣∣, chGS
)

22 n− 1, pn − 1
22 (W×kV,m+ r)
20 Cn−2,n−2

20 ψ̂s1s2s1

18 Ed−1,−d
1

16
(
D
⊗

h1

⊗̂
h2

)

15 (1 +D2)
−p/2

15 [xi; pi, qi]
15 e−s0σ(Ω)u

15 ]Y κ[c
X

14 M
p/p+1
(X,Y )

14
(
X,CnN

⊗
E0

)

14
(
CW×R−,G(Z)

)

14 e2α1+2α2

13
(
C∞c (X)

⊗̂
KG

)

13 (1 +D2
t )

1/q

12 ShvNis(SmCor(k))

12 SHM̃ × B × T

19 (Sz: 9)
# Expr
48 (h0

⊗ · · ·⊗hn
⊗

x)
37

(
b1/2Tb1/2

)

32 dN−q

(N−q)!
21 n+m− i− j + 1

20 M
p/p+1
X−Y

19 Un−1,pn−1

19 [a(x)∗a(x)]
1/2

18
(∣∣∣Ĝ(2)(X)

∣∣∣, chGS
)

18 {∆(V1)/∆(V2)}
16 (h1

⊗ · · ·⊗hn
⊗

x)

15 (1 +D2
0)
−1/2

14 (−m + j − 1,−j)
14 M

p/p+1
X|Y

14 (Cn−2,n−2,1)
13 (W×kV,m+ r)Y
13

(
n+m+l

n

)−1

13 (−l + k − 1,−k)
13 −(1 +D2

t )
1/q

13 (B/In,M/In)
12 (−n + i− 1,−i)

19 (Sz: 10)
# Expr
24 (Wh(ZG−)/Wh(ZH))
21 n− 1, pn−1 + 1
16

(
b1/2Tb1/2

)s
16 n− 1, pn−1 − 1

14 (g)(−m+j−1,−j)

13 (h)(−l+k−1,−k)

13 e−(1+D2
t )

1/q

12 (f)(−n+i−1,−i)

12 −2πi(jx+ky)
11 (1 − e−x; 1 − ey)
11 ψθ−1S(a)θ−2

10 chGSn (f) + dAω

10 (D2
W + 1 + λ2)

−1

9
∑

g∈G : r(g)=x

8
(
M × Ik, ∂

(
M × Ik

))

8 −|1 − F 2
t |
−1/q

8 −i(kX−jY )/s
7 (EFIN(G);Ktop)

19 (Sz: 11to15)
# Expr

23 n+m−i−j
n−α

19 Un−1,pn−1+1

18 n+m−i−j
n−i

17 n+m−i−j+1
n−α

16
∑

1≤i≤n
1≤j≤m

14 n+m−i−j
n−k

14 [GAc
n(R), GAc

n(R)]
14 Un−1,pn−1−1

14 (A1

⊗
A2, B1

⊗
B2)

12 1−x−1

1−y−1
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19 (Sz: 16to20)
# Expr

7 am,lj,k − am,lj+1,k

7 (Γa0[F,a1] · · · [F,ap−1]D
−1[|D|, ap])

6 Un−1,1

Un−1,pn−1−1

5 b−1/2(pnTpn)
−1b−1/2

5
∑

1≤i≤n
1≤j≤m
1≤k≤l

5

(
E G→ EV CY C(G);L〈−∞〉(R?)

)

4 (diag(a,1,a−1), diag(b,b−1,1), diag(c,1,c−1))

4 b−1/2(pnTpn)
−sb−1/2

4 (U ;V1, · · · , Vk; ε1, · · · , εk)
4

∥∥∥∥e
−(1+D2

t ) − e−(1+D2
t )

1/q
∥∥∥∥
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20 (Group theory and generalizations)

20 (Sz: 2)
# Expr

44524 −1
7101 x1

4680 a1

4363 ij
4245 π1

3597 xi
3327 x2

3322 i1
3233 2n
3026 2k
2821 s1

2672 x0

2581 a2

2482 H1

2478 αi

20 (Sz: 3)
# Expr

6848 n− 1
5029 i + 1
3292 i− 1
3194 n+ 1
2990 1

2

2977 i = 1
2620 k + 1
2406 i, j
2315 Aut
2136 k − 1
1755 g−1

1749 m− 1
1710 x−1

1311 q−1

1302 j = 1

20 (Sz: 4)
# Expr

674 x−1
1

402 xi+1

356 2k + 1
329 An−1

321 σ−1
1

290 2g − 2
281 x−1

i

279 2n+ 1
255 −1/2
234 tX

S
H

224 2i+ 1
219 bg−1

212 2m− 1
209 2n− 1
202 2k − 1

20 (Sz: 5)
# Expr

318
n∑
i=1

304
n∏
i=1

269 r1, r2

245 (G,X
⋃
H)

235 a2g−2

194 Aut(Fn)
186 (m|n, d)
175 i, i + 1
173 U fin

q

122 q − q−1

112
k∏
i=1

111
k∑
i=1

110
r∑
i=1

110 (x1,· · · ,xn)
106 UF

d,2

20 (Sz: 6)
# Expr
186 m + 4i− 4
182 NAut(Fn)

124 x−1
i+1

116 m + 4i− 2
90 ′

[a],ξ,η

84 (X1,X2,X3)
78 (X3,X2,X4)
75 y−1

i−1

74 Af , j, k
62 (X4,X2,X1)

20 (Sz: 7)
# Expr

186 (e, e, n+ 1)
160 2g − 2, 2g − 1
86 φm+4i−4

67
n−1∑
k=0

62 φm+4i−2

57 Af , j, z∗

55
n−1∑
i=1

49 f r1,r2s

48 k1, · · · , km
48 q − 2q0 + 1

20 (Sz: 8)
# Expr
141 c2g−2, 2g−1

73 −α− β + γ + δ
54

(
yix
−1
i+1

)

52 yi−1x
−1
i

51 (log T+ − iπI)
48 ξ ∈ 〈σ̃〉 \ L
42 c

zi+1

i+1

40 Σk1,··· ,km
40 NFq4/Fq2

35 −1
2
σ1+1

20 (Sz: 9)
# Expr
37 (x−1bσ(x)CM)
35

[
q1/2,q−1/2

]

35 e−
1
2
σ1+1

34 α + β − γ − δ + 1
33 (X×sη

nr, Ql)
32 Aq0m+4i−4

30 2k2 − 2k1 + 1
29 q5a/2+4 − 1
28 B − bq2i−dI
28 2k1 + 2k2 − 1
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20 (Sz: 10)
# Expr
38 xi−1y

−1
i−2

38 (φm+4i−4)
−q0

30 q2k2−2k1+1

28 q2k1+2k2−1

23 i
~ log c

⊗
log a

21 q2k1−2k2+1

21 e
(a1+a2+a3)
4

20
(
qdk,∆

d
τq
d
k

)

20 A−q4+1
m+4i

20 (x1,x2,· · · ,x7,m,s,p)

20 (Sz: 11to15)
# Expr

40 (x− a)−α−β+γ+δ

33 (a1 + a2 + a3 + a4)

33 e
(a1+a2+a3+a4)
4

30 BabcBCBcbaBA

29 (BabcBCBcbaBA)k

28 α(h / γ)xα(h)−1

24 a4 + a7 + a9 + a10

24 e
(a4+a7+a9+a10)
1

23 e
i
~ log c

N
log a

22 czii c
zi+1

i+1

20 (Sz: 16to20)
# Expr

15
((
α(h / γ)xα(h)−1) / g−1

)

13
∥∥ω1(x

r
1U
−3
(
x−r1 U

)s
)
∥∥

12
(
.
x
−1 .y1

.
y2

.
v
.
xut, 1

)

12 (p1, · · · , pd | q1, · · · , qd)
11

∥∥ω2(U
3x−r1

(
Ux−r1

)s
)
∥∥

11
∥∥ω3(U

3x−r1 (U−1xr1)
s
)
∥∥

11
∥∥ω2(

(
U−1x−r1

)s
U−3xr1)

∥∥
10 (r2, . . . , rk; i1, . . . , ik−1)
9 (a2g−3a2g−2a2g−1b)
9 αvi + αi+1vi+1 + · · ·+ αnvn
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22 (Topological groups, Lie groups)

22 (Sz: 2)
# Expr

16403 −1
2269 ij
2235 2n
2069 L2

2041 z1

1858 x1

1830 e1

1824 C∞

1692 z2

1553 a1

1492 x0

1437 λ̃
1355 e2

1319 (x,y)
1290 GL

22 (Sz: 3)
# Expr

3866 1
2

1603 n− 1
1545 n + 1
1532 i = 1
1308 g−1

879 1/2
837 j = 1
739 i+ 1
658 (σλ,ϕ)
645 k + 1
630 i, j
625 k − 1
613 p, q
607 1

4

554 i− 1

22 (Sz: 4)
# Expr
335 −1/2
193 2n+ 1
188 P a+1

182 Θ
⋃

Θ⊥

165 a∗0C
160 P t−s

156 d
dt

154 a∗Pq
150 zn+1

145
∑

i∈I
144 w−1

2

140
∑

γ∈Γ

136 a∗Qq
131 limn→∞
128 S\,1

22 (Sz: 5)
# Expr
415 (X : τ)

316
n∑
i=1

174
n∑
j=1

153 ∂
∂z1

148 a∗QqC
134 ∂

∂z2

131 ∂
∂z0

126
n∑
k=1

121 F [U(g)]
120 (K : ξ)
115 n+1

2

114
∞∑
n=1

109 p+q
2

107 ε(R(Θ))
97 i, j = 1

22 (Sz: 6)
# Expr
89 F, λn−p
63 d eH

dr

54 (p0B0p0)
52 r̃P |P
46 (2n+ 1, F )
44 (p− 1)α− ρ
44 −m + 1

2

43 Q, ∗, ds
40

(
e−tJ − I

)

38 ‖φ(x) − x‖2

22 (Sz: 7)
# Expr

160 (Y,E(π
⊗

ϕ))
104 p− 1, q − 1
97 (MG1,MG2)
64 (∂X, V (σλ))
57 (Λ, V +(σλ,ϕ))

44 ν−m+ 1
2

35
(
Λ, V k(σλ,ϕ)

)

35 α1, . . . , αt
34 Ψ∗n−2

2

31 ν−m−
1
2

22 (Sz: 8)
# Expr
91 (∂X, V (σλ,ϕ))
76 Rp−1,q−1

48 (∂X, V +(σλ,ϕ))
41 X∧Q,∗,ds
40 τ ∗ = (−)−1

39 A1A2B1B2

30
(
∂X, V k(σλ,ϕ)

)

28 B
out(r)
q−1

28 ωi, u
−1ωi

26 p2n1+2n2

22 (Sz: 9)
# Expr
48 λ(h), λ(g), v
40 (Q : ξ : ν)
37 �Rp−1,q−1

28 ∆ωi,u−1ωi

28 (P : ν : x)
25 (p∗Er, p∗Es)
24 (ν : x : y)
21

[
q1/2,q−1/2

]

20 (K : ξ : τ)

17 e
− s|Y |2

2~0

22 (Sz: 10)
# Expr

88 σn−pF,λn−p

41 σn−p(p−1)α−ρ
28 (M ′G1,M

′G′2)
22 (M0G1,M

0G0
2)

19
2n+1∑
i=n+1

16
∫

ia∗L/ia
∗
G

16
(
U
⋂
w−1

2 UΘw2

)

15 C2,ēi,ēj

15 (p′ + q, q′ + p; 2n)
14 (A∗F (Y,E(π

⊗
ϕ)))
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22 (Sz: 11to15)
# Expr

80
(
σn−pF,λn−p

,ϕ
)

33
(⊕

Λ∈P+ L(Λ)
)

29
(
σn−p(p−1)α−ρ,ϕ

)

26
(
Γ, C−ω

(
Λ, V k(σλ,ϕ)

))

24 (2n1; p, q; 2n2)
20 (Γ, C−ω(Λ, V +(σλ,ϕ)))

18
(
Λ, V +

(
σn−pF,λn−p

,ϕ
))

17 d
Mp2n2 (R)

MPn2−n1

17 e1 ∧ e2 − e3 ∧ e4

15
α2

2−ξ2
β2
2−β2

1

22 (Sz: 16to20)
# Expr

15
(
∂X, V +

(
σn−pF,λn−p

,ϕ
))

12
( 3

2
−s)( 1

2
−s)

s(s−1)(2−s)
11

(
s+ n, n + 3

2
; s+ 1

2
; l2
)

11
[
ν−m+ 1

2 ρ, ν−m+ 3
2 ρ
]

11
(
n− s+ 2, n+ 1

2
; 3

2
− s; l2

)

9
(
1 − s, 1

2
; 3

2
− s;λ2

)

9
((
Rα(ξ)ϑ(h)−1α(ξ′)−1ϕ

)
|N
)

9
(s− 1

2)(s−
3
2)

s(s−1)

9 r1, . . . , rl−1, k, rl+1

9 (f(a1 · · · âi · · · âj · · ·aq+1, aj))
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26 (Real functions)

26 (Sz: 2)
# Expr

2032 xi
1643 −1
1310 ei
1205 yi
1141 dx
1081 dt
1005 x1

1004
∫
Ω

815 pi
732 [a,b]
687 αi
685 ai
656 f ′

647 xk
642 zi

26 (Sz: 3)
# Expr

3608 i = 1
2498 1

2

1181 n− 1

1116
b∫
a

1109 j = 1
1043 k = 1
1019 i ∈ F
745 [a, b]
744 1

4

561 n + 1
539 i+ 1
520 1

p

512 1
q

443 i− 1
429 b− a

26 (Sz: 4)
# Expr
949

∑
i∈F

357 〈x, ei〉
272 (x, yi)
213 xi+1

140 g(s)
140 limm→∞
135 −1/2
105 limn→∞
103 γ,I

102 Ufin
96 Sfin
87 (x, ei)

83
∞∫
−∞

82 (b− a)2

72 |〈x,e〉|2

26 (Sz: 5)
# Expr

2583
n∑
i=1

574
n∑
j=1

508
n∑
k=1

364 {1, · · · , n}
362 1 ≤ i ≤ n

328
∞∑
i=1

325 a+b
2

280 1≤i≤n
278 (zi, zj)
239 (yi, yj)
207 xmi−1

207 1
b−a

183 i, j = 1
149 |Φi − φi|
137

m∑
k=1

26 (Sz: 6)
# Expr

149 |Φi − φi|2
78 |Γi − γi|2
67 ‖∇mu‖Lp(Q)

57 3a+b
4

48 a+3b
4

47
∑

i∈I1(m)

44 (q + 1)
1
q

40
(√

M −√
m
)2

40 (Mi −mi)
2

37 max
1≤i≤n

26 (Sz: 7)
# Expr

240
n−1∑
i=1

180
n∑

i,j=1

161 1 ≤ i 6= j ≤ n
133 1≤i6=j≤n

131
n−1∑
k=1

88 q(x)
p(x)

86

∥∥∥∥
n∑
i=1

xi

∥∥∥∥

76
n−1∑
j=1

73
n−1∑
i=0

69 (t, x; τ, ξ)

26 (Sz: 8)
# Expr

84

∥∥∥∥
b∫
a

f(t)dt

∥∥∥∥

38

(
b∫
a

‖f(t)‖dt
)

31 Πm−1,k,p

25
∑

1≤i6=j≤n

23

(
n∑
i=1

‖xi‖
)2

23

∥∥∥∥
n∑
i=1

xi

∥∥∥∥
2

23 )|s|=j ( mod l)

22

( ∞∑
i=1

|λi|2
)

21 (M−m)2

M+m

21 ϕ(Y ) − ϕ
(
Ỹ
)

26 (Sz: 9)
# Expr

56

∥∥∥∥
n∑
i=1

αizi

∥∥∥∥

39
n−1∑
j=i+1

29 m− 1, m− 1, p
27 k = 1, · · · , n− 1
27 k=1,··· ,n−1

26 xi+xi+1

2

25 (t− λ, x− y; y)
23 〈Γe− y, y − γe〉
22 ‖Πm−1,k,pu‖
21 〈Φe− x, x− φe〉

26 (Sz: 10)
# Expr

90
n∑
j=1

|(zi, zj)|

80
n∑
j=1

|(yi, yj)|

65
∑

i∈F |Φi − φi|2

52

∥∥∥∥
n∑
i=1

αizi

∥∥∥∥
2

51 |〈x,y〉 − 〈x,e〉〈e, y〉|
35

(∑
i∈F |Γi − γi|2

)

28 Πm−1,m−1,p

26 {−σρ(t, x; 0, ξ)}
21

〈
b∫
a

f(t)dt, e

〉

21
∞∑
i=1

|〈x, ei〉|2

166



26 (Sz: 11to15)
# Expr

65
(∑

i∈F |Φi − φi|2
) 1

2

38

∣∣∣∣
n∑
i=1

ci(x, yi)

∣∣∣∣
2

38

∣∣∣∣
n∑
i=1

ci(x, yi)

∣∣∣∣
35
(∑

i∈F |Γi − γi|2
) 1

2

26
n∑

i,j=1

|(yi, yj)|

23
x−a+b

2

b−a

22
n−1∑
k=1

‖∆xk‖p

21

( ∞∑
i=1

|〈x, ei〉|2
) 1

2

20
n∑

i,j=1

|(zi, zj)|

20

∥∥∥∥∥yi −
n∑
j=1

pjyj

∥∥∥∥∥

26 (Sz: 16to20)
# Expr

27

〈
n∑
i=1

pixi,
n∑
i=1

piyi

〉

24

∣∣∣∣f(x) − 1
b−a

b∫
a

f(t)dt

∣∣∣∣
24
[
〈x,y〉 −∑i∈F 〈x,ei〉〈ei, y〉

]

21
(
xi, Pib + P̄ia, xi+1

)

20
∣∣〈x,y〉 −∑i∈F 〈x,ei〉〈ei, y〉

∣∣

16
n∑
i=1

(
n∑
j=1

|(zi, zj)|
)β

14 −σt− α
2−α |x− ξ| 2

2−α

14
n∑
i=1

(
n∑
j=1

|(zi, zj)|
)δ

14

∣∣∣∣
∫
Ω

ρ(s)f(s)g(s) dµ(s)

∣∣∣∣

12
n∑
i=1

(
n∑
j=1

|(yi, yj)|
)δ
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28 (Measure and integration)

28 (Sz: 2)
# Expr

2882 −1
1071 x1

608 xn
598 x2

576 x0

518 (x,y)
473 [0,1]
430 zn
362 t1
318 an
317 z1

313 −n
312 2n
312 i1
310 a1

28 (Sz: 3)
# Expr
917 n− 1
619 n+ 1
611 1

2

607 i = 1
370 k − 1
363 k + 1
358 n→ ∞
332 j = 1
283 k = 1
201 i, j
198 k → ∞
190 1

n

180 n = 1
174 1/2
174 k = 0

28 (Sz: 4)
# Expr
186 limn→∞
101 limk→∞
93 −1/2
80 xk−1

73 xn−1

68 nk − 1
68 lim sup

n→∞
67 M sa

k

62 lim sup
ε→0

61 ri,j
56 δ1/2

55 2n+ 1
51 lim inf

n→∞
51 xk+1

47 D(x,ε)

28 (Sz: 5)
# Expr
131 (z1,. . . ,zn)

119
n∑
i=1

58 qnk−1

55
n∑
j=1

55
∞∑
n=1

55 2 + ξ − s

44
n∑
k=1

44 log 1/λ
43 s− 1 − ξ
40 M sa

k (C)

38
∞∑
n=0

37
N∑
i=1

37
n−1∑

0

36
∞∑
k=1

36 |x0 − x1|

28 (Sz: 6)
# Expr

32 2−2k+3

26 g(t,h)
h

24 (K∗,Σ∗,F ∗)
18
(
G(0), r(C)

)

17 (ti − tj)
2

17 {−1, 0, 1}
16

(
log 1

ε

)4

16 −22k+7

16 1 + 1
ck

15 Nn(f)(x)
n

28 (Sz: 7)
# Expr

54
n−1∑
k=0

52 (x1,x2,. . . ,xn)
37 θ̄, θ̄′

29 (rν : ν ∈ pos(t))
19 i1 . . . ip−1

17
n−1∑
j=0

16 2−22k+7

16 r
√

3
k+1

15 1
s−1−ξ

28 (Sz: 8)
# Expr
35 Iθ̄, θ̄′
25 ux1x2...xn

16 ε2
(
log 1

ε

)4

13 (rj1 . . . rjk)
t

12 (a1, · · · , an)
12 sup

s∈R1+p
+

12 δCC11
−1c0

10 µ(IK)
µ(I)

10
(
x′, ε′k,j

)

10 r1, r2, r3

28 (Sz: 9)
# Expr
23 x1x2 . . . xk−1

14 f(t+h) − f(t)
14 ux1x2...xn(λ)
13 Qmt

4 (K∗,Σ∗,F ∗)
12 1+ξ

2+ξ−s
12 1 + 2−22k+7

12 s−d
s−1−ξ

11 ((t,s−1), U → Y )

11 s+ξ
2+ξ−s

10 νn−1(ν + 1) − 2

28 (Sz: 10)
# Expr
22 ux1x2...xk−1

12 (g ◦ f, g ◦ f 2, · · ·)
11

(
1 + 1

ck

)j(k)

9 (RT , ST |CT )
9 (λµr, BX(y, λr))
9

(
D
(
x′, ε′k,j

))

8
(
~x1,~x2,. . . ,~xk

)

8
(
u, α0ψ

−1/2ρ
)

7 1
2

1
s−1−ξ

7 1
2

(
1

s−1−ξ

)
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28 (Sz: 11to15)
# Expr
26 (z1, . . . , zn;m, k, γ)
16 (z1, . . . , zn;m, γ)
16 ΓR(z1, . . . , zn;m, k, γ)
14 Iθ̄, θ̄′(D(x,ε))
13

∑
xk+1...xn∈Gn−k

13 xk+1 . . . xn ∈ Gn−k
13 f(t+h)−f(t)

h

12 ux1x2...xk−1
(λ)

11 (n; x1x2 . . . xk−1;λ)

10 νn−1(ν+1)−2
ν−1

28 (Sz: 16to20)
# Expr
8 ξ2

1η
2
0 + ξ2

0η
2
1 − ξ2

0η
2
0

7 ω(I1I2′J)
ω(I1I2

′)

6

nP
1

log pk

nP
1

log 1/λk

5
log ( µ(B(x,r))

µ(B(x,λr)))
log 1/λ

5
Snk (f)

σ(f)
√
nk

∈ [−ρk, ρk]
4 zn

√
n−

(
1 − 1

n
Nn
u→v
)
Sn(u)

4 3β2+2β−2
β2+3β−2

4 (tk−1, xk−1, tk, dxk)
4 ((bik,R(i)) − {rj : 1 ≤ j ≤ s})
4 xk+1 . . . xn−1 ∈ Gn−k−1
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30 (Functions of a complex variable)

30 (Sz: 2)
# Expr

6825 −1
1181 π1

1154 z0

1146 x1

1068 z1

987 x0

956 z̄
910 dt
830 (z,w)
792 a1

761 x2

743 xn
731 zk
730 S1

723 fn

30 (Sz: 3)
# Expr

2370 n− 1
2189 1

2

1391 n+ 1
835 j = 1
825 k = 1
667 k − 1
665 i = 1
614 1/2
586 k + 1
524 eiθ

509 1 − β
484 k = 0
458 n− 2
421 n = 1
419 m− 1

30 (Sz: 4)
# Expr

253 limn→∞
215 1 − |z|2
190 1

2π

182 −1, 1
180 −1/2
154 xn−1

136 (1 − β)2

126
2π∫
0

120
∞∫
−∞

118 [−1, 1]
117 Mm,n

107 1√
2

92
√

3
2

90 u− u0

85
∑

n≥1

30 (Sz: 5)
# Expr
244 1

2πi

180
∞∑
n=1

176
∞∑
k=0

148
n∑
j=1

147
∞∑
k=1

146
∞∑
n=0

132 }∞n=1

123 Ω−1,1

108
n∑
i=1

106 xk, yk
104 (R

⋃ {x}, x)
84

(
1 − |z|2

)2

76 x0, y0

75
∞∑
j=0

73
m∏
k=1

30 (Sz: 6)
# Expr
56 (0,0,0,0,w0)
45 ijkαβγ
41 Zxk,yk
40 (∆0;α, β)
36 N(1/z )

34 (1 − β)α+1

34 (rεx′, 0)
33 α+γ√

2

31 Ck−1,1

30 (1 − β)5/2

30 (Sz: 7)
# Expr
48 k = 1, k 6= j

37
n/2∑
k=1

36 (r, θ; ρ, ψ)

35
n−1∑
k=0

35
n−1∑
p=0

33 s1, . . . , sk

32
n−1∑
j=1

30 (i = 1, · · · , g)
30

n−1∏
j=1

30
∫

Zxk,yk

30 (Sz: 8)
# Expr
20 (0, 1;H1(ωa))
20 y1+t1√

2

20
2n−1∑
m=1

18 wJ + xK + yL

18 ∂2

∂ε∂ε̄

16 β − α+γ√
2

16 β + α+γ√
2

15
(
D(v), u(v), y

)

15 a(z) + a(z)−1

14 y1−t1√
2

30 (Sz: 9)
# Expr
34 (D∗, ρ(z)d2z)

31
n/2−1∑
k=1

31
(n−1)/2∑
k=1

30 (i = g + 1, · · · , n)

24
m∏

k=1,k 6=j
17

(
ωb;H1(−1, 0)

)

17 kp− n[kp/n]

15 n(x)

xn−2
n

14 e−(λ+ 1
4)πi

13 (1 +D1 +D2/n)

30 (Sz: 10)
# Expr
17 hkp−n[kp/n]

16 f(u)du
u−u0

14 1, · · · , 1
2g−2

14 a(z)+a(z)−1

2

13 (ax+b)(cx+ d)−1

13 x + αy + βz + γt
12 −1

2
λνπiσ3

11 {̄i11,· · · ,̄in1
1 }

11 1 − 1
2β

− r
β

11 {̄i1m,· · · ,̄inmm }

170



30 (Sz: 11to15)
# Expr
30 ekvk + ẽkṽk
16 (w, z; z1, . . . , zm)

14 (w − zs)
(n+1)ms

13
H

(p)
1 (α|ζ−z|)
|ζ−z|

13 ekAlk + ẽkÃlk
12 e−

1
2
λνπiσ3

11
∣∣ 1
N
νN(θ,φ) − φ−θ

2π

∣∣
11 α2 + 1

2
k − 1

4

10 Ck−2
Īk̄−k̄

10 1 + cos 2k−1
2n

π

30 (Sz: 16to20)
# Expr
13 x1y2 + y1x2 + z1t2 + t1z2

13 x1t2 + t1x2 + z1y2 + y1z2

9 ϑ(S(en,Pk))ϑ(S(gn,Pk))
9 x2 + y2 + z2 − xy − xz − yz

8 e
1
2

(s−x)2− 1
2

(t−y)2

8 (x1y2 + y1x2 − z1t2 − t1z2)

8
Wn
k,ε,12(r′,θ′)

z′−z
8 x1z2 + z1x2 + y1t2 + t1y2

7 (s1 − n1 − l1 + 1)!(l1 − 1)!
7 {ek(vk−vkp) + ẽk(ṽk − ṽkp)}
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31 (Potential theory)

31 (Sz: 2)
# Expr

1110 −1
834 x0

659 dx
479 Rn

436 L2

393 R2

379 x1

335 (x,y)
308 ij
289 Lp

284 xj
263 uh
260 x2

246 Ωh

236
√

2

31 (Sz: 3)
# Expr
698 1

2

271 n− 1
259 1, p
160 i = 1
155 |x− y|
155 j = 1
140 k = 1
136 (x; y)
126 1 − ∆
121 C∞0
121 eiθ

115 n→ ∞
109 hαβ

105 gij
103 n = 1

31 (Sz: 4)
# Expr
130 W 1,p

102 Bδ(x0)
101 L1,p

83 p′ − 1
78 (Bδ(x0))
77 L2(Rn)
72 limn→∞
68 (xj,Xj)
65 −1

2

64 (R2,R2)
63

∑
Q∈D

62 1√
2

61
∫

Ω\K
58 (B(x,r))
56 W 1,q

31 (Sz: 5)
# Expr

118 (1 − ∆)−1

104 H
1
2
00

83
∫

Bδ(x0)

55 2 + ξ − s
43 (x,∇uh)
43 s− 1 − ξ
40 (z′, w′)

39
n∑
j=1

39 2
1+β

37 }∞n=1

35
n∑
i=1

33 1 ≤ i ≤ n
32 ε→ 0 + 0

32
∞∑
k=1

32 δ, ε, 0

31 (Sz: 6)
# Expr
50 n− α + 2d
31 sup

1≤i≤n
28 ∂u

∂xj

27 WD
K,σ

24 sup
x0∈Rn

24 limε→0+0

24 dxi

dt

22 dxj

dt

20 [(ι−FY )Pφ]
19 e−2Φ/h

31 (Sz: 7)
# Expr

39 |y|n−α+2d

37 Aβz � x→ z
36 (r, θ; ρ, ψ)
27 |〈Qu, u〉|
25
(
M
(
Â
)
, Pφ

)

21 (SRΘyU + T )

18 ‖∇u‖2
L2(Rn)

18 Ωδ,ε,0
h

15 1
s−1−ξ

15 ϕ”(z)
ϕ′(z)

31 (Sz: 8)
# Expr
37 limAβz �x→z
15 L∞(Γ2,2r0)

13
λQ′

σ(Q′)

13 δn−(n−2)2τ

12 ∂2ϕ
∂x2
j

12 V∞nef (r)+1

11 j1, · · · , jq
10 d2xi

dt2

10 (x,∇uh1Ωh)
10 WDz

eK,σ

31 (Sz: 9)
# Expr
27 1

|y|n−α+2d

15 q(p−1)
p−q

14 4
1+β

+ n− 2

14
(
b′, 0, (t− τ)+

)

14 µ(B(x,r))
rα

13 (A \K, ∂DA \K)

12 1+ξ
2+ξ−s

12 W 1,q
K

S
∂NΩ

12 s−d
s−1−ξ

11 s+ξ
2+ξ−s

31 (Sz: 10)
# Expr

14 δ
4

1+β
+n−2

11 2
3
(n− α), 3

2

11 yl
|y|n−α+2d

10 ∂zi1 · · ·∂zik2
9 δ

2
1+β

+n−2

9 e−2Φ/hL(dx)

8 L
q(p−1)
p−q

8
(
u, α0ψ

−1/2ρ
)

8 l
k1,k2,k3

7 1
2

1
s−1−ξ
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31 (Sz: 11to15)
# Expr
23 (a1, · · · , an : b1, · · · , bm)
13 2

1+β
+ n−2

2

10 1 + cos 2k−1
2n

π
10 1

σ(Q)

∑
Q′⊂QλQ′

9 ω(I1I2J)
ω(I1I2)

9
∑

Q∈D
λQ
σ(Q)

χQ(x)

9 δ
2

1+β
+n−2

2

8 (α + 2β + 2n+ 4)k−n
7 2s−1−d

s−1−ξ
7

u(Xz
t )

h(Xz
t )

31 (Sz: 16to20)
# Expr

7
(

1
σ(Q)

∑
Q′⊂QλQ′

)s−1

7 ω(I1I2′J)
ω(I1I2

′)

6 {D′ΛqED”ΛqEτa, τa}
5 {τa, D”ΛqED

′
ΛqEτa}

5 {D”ΛqEτa, D”ΛqEτa}
5 ∆k+1−dg ∗ 1

|y|n−α+2d

5

(
∫

B(x,r)

k (r)(y)dµ(y)

)p′−1

4 1
2
hαβgijx

i
αx

j
β − f

4 (j0 + 1)! · · · (jn + 1)! [ϕ′(w)]n

4
(∑

Q′⊂Q
λQ′

σ(Q′)
χQ′(x)

)s−1

173



32 (Several complex variables and analytic spaces)

32 (Sz: 2)
# Expr

17895 −1
4486 x1

4085 z1

3206 2n
3031 ij
2568 x2

2400 π1

2364 H0

2321 x0

2288 z0

2279 f1

2139 λ0

2079 p1

2076 ∂
2070 z2

32 (Sz: 3)
# Expr

4068 n− 1
3309 1

2

2628 i = 1
2488 n + 1
2382 k + 1
2363 j = 1
1601 k − 1
1338 i+ 1
1241 1, 0
1239 p, q
1176 0, 1
1136 k = 1
1103 f−1

1089 j + 1
1088 1mu

32 (Sz: 4)
# Expr
340 2n− 1
339 (z1,z2)
309 (λ0,ε0)
282 [t0,c0]
267 2g − 2
263 2n+ 1
214 Cn+1

208 d
dt

201 xn−1

200 − logD
200 limn→∞
195 −1, 1
193 ψt,u
189

∏
i∈I

167 σ̃−1

32 (Sz: 5)
# Expr

309
n∑
j=1

294
n∑
i=1

241 (z, f(z))

192
∞∑
k=0

173
r∑
j=1

162 1
2πi

151
r∑
i=1

144
n∑
k=1

129
k∑
i=1

124
∞∑
n=1

123 Ω−1,1

116 S1 × S2

115
m∑
j=1

112
N∑
k=1

111 c, x, v

32 (Sz: 6)
# Expr
66

∑
β,µ,ρ

64 p̄, X,G
62 (x1,x2,x3)
59 ΠnN×nN

59 Πn1×n1

57 ∆′′k,ε
57 ek−3−n

56 (0,0,0,0,w0)
55 g, P

⋃
Q′

53 ( 0, ∞)

32 (Sz: 7)
# Expr

175 k − 1, k, 1
109 βikij
77 αikij
75 (Xf,n , z)
71 (α;n, d, k)
59 i1, . . . , iσ
59 n1, . . . , nN
58 s + j, k − j
57 Oek−3−n

56 k − 1, k, 2

32 (Sz: 8)
# Expr
38 (S,ΘS(− logD))
33 ωs+j,k−j

33 t, τ, a, p0

29 ιn1+···+nN
25 p1, p2, p3

24
∑

ec=ea+2

23 (z1,z2,z3,z4)
22 (M(∗) ×M(∗))+

20 y1+t1√
2

20 }2n+2
j=1

32 (Sz: 9)
# Expr
51 (U(xn)wn, xn)
42 (U(x1)w1, x1)
36 r(1−σ), h+ 1
34 (D∗, ρ(z)d2z)

31
n/2−1∑
k=1

31
(n−1)/2∑
k=1

30
(
z, t̄, b(t)

)

28 V k−1,k,3
2

28
l2(h)∑

m=l1(h)

27 i, j, Ei + Ej

32 (Sz: 10)
# Expr

65 L̃k−1,k,1
2

27
(⊕r

i=1NYi/S

)

25 (V,F •0 ,F
•
1 ,F

•
2 )

24 L̃k−1,k,2
3

21 (zj, rj, 1 + |zj|)
20 (z0 : z1 : · · · : zn)

19
q∑

j=1,j 6=j0
17 hkp−n[kp/n]

17 Eαt
T1T2···Tn

16 f(u)du
u−u0

174



32 (Sz: 11to15)
# Expr
45 ξ2

1 + ξ2
2 + η2

1 + η2
2

36 c, x, v1 + v(c) + v
30 (ekvk + ẽkṽk)
27 (Xn−k −Xn−k−1)
27 λ, 1

k
∆′′k,ε

25
at+1−bt∑
i=1

23 (n1 − n2, d1 − d2)
22 (U(qz1)w1, qz1)
22 (n”, d”, n′, d′)

21
aτ+1−bτ∑
j=1

32 (Sz: 16to20)
# Expr

19 f
(m)
j (s) + gj|(m+1)(s) + θj|(m+1)(s)

18
{
xi + ϕd+1

i , xj + ϕd+1
j

}
d

18
{
xi + ϕd+1

i , xj + ϕd+1
j

}

16 (z0 − p0, · · · , zj−1 − pj−1)
15 (V, F •0 , F

•
1 , F

•
2 , T riv

•)
13 x1y2 + y1x2 + z1t2 + t1z2

13 x1t2 + t1x2 + z1y2 + y1z2

11 64(cos θµ+cos θρ)

sin2θµsin2θρ

10 c(TW )
(1+F0)

Q
j∈J (1+Fj)

10 Y 1
1;c,x,v1+v(c)+v
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33 (Special functions)

33 (Sz: 2)
# Expr

10074 −1
4398 2n
3838 q2

2505 a1

2496 xi
2243 x1

2121 2k
1960 x0

1730 k1

1382 zi
1381 zj
1304 t1
1274 a2

1266 ki
1262 b1

33 (Sz: 3)
# Expr

3885 1
2

3128 n− 1
2490 n+ 1
2062 i = 1
1647 j = 1
1358 k = 1
1302 k − 1
1292 k = 0
1213 1/2
1039 k + 1
1015 n = 0
936 (q; q)
915 j = 0
810 q−1

803 i− 1

33 (Sz: 4)
# Expr

390 −1/2
382 q1−n

333 qn+1

304 2n+ 1
267 q1/2

244 2n− 1
238 limn→∞
216 2n− 2
196 zn+1

191 2k + 1
181 xn−1

181 br+1

157 br+2

157 (q; q)n
148 j = −∞

33 (Sz: 5)
# Expr

629
∞∑
n=0

377
r∏
i=1

369
∞∑
k=0

321
n∑
k=0

308
n∏
i=1

284
n∏
j=1

256
n∏
k=1

251
∞∑
k=1

224 i, j = 1

202
n∑
i=1

168 (q2; q2)

163
∞∑
n=1

141 xi
xj

140 }di=0

138 1
2πi

33 (Sz: 6)
# Expr

145
∞∑

j=−∞

89
∞∑

k=−∞

69
∞∑

n=−∞
63 d eH

dr

57 d2

dx2

57 (qzk/zj)
56 (x0,y0,y

0)
48 Matd+1

45 ũα,βn
42 qki+kj

33 (Sz: 7)
# Expr
101 a, b, c, d
101 (x(s), a, b)

96
n∏

i,j=1

86
r∏

i,j=1

76 1 ≤ i, j ≤ n

74
n∏

j,k=1

64
n+2∏
j=1

62
k−1∏
j=0

60 (a, k; q, p)

59
n−1∑
k=0

33 (Sz: 8)
# Expr

101 (x(s), a, b)q
73 −α − β + γ + δ
49 det

1≤i,j≤n
48 (qzk/zj)yk
38 (x0; y0, yl)
35 1

2
n(n−1)

32 det
1≤i,j≤r

29 zr,s,m,p

25 z2
z2−z1

24 qn(n−1)/2

33 (Sz: 9)
# Expr

73 ∆(zqy)
∆(z)

46 (a, b, c, d; z)
41 `, B, g2, g3

37 iak1,··· ,km
35 k1, · · · , kr = 0

35 q
1
2
n(n−1)

34 α + β − γ − δ + 1

31
n/2−1∑
k=1

31
(n−1)/2∑
k=1

30 x1, · · · , xp = 0

33 (Sz: 10)
# Expr
44 k1, · · · , kr = −∞
30 L`,B,g2,g3
30 q2k2−2k1+1

28 q2k1+2k2−1

28
(1−aq2n)

(1−a)

26 k1, · · · , kn = −∞
26 (x(t), a′, b′)q
26 y1, · · · , yn = −∞
25 (q, a, q/a; q)∞
22 2m+ l0 + l1 + 2

176



33 (Sz: 11to15)
# Expr
45 xiq

ki − xjq
kj

43
∞∑

k1,··· ,kr=−∞
40 (x− a)−α−β+γ+δ

31
∞∑

k1,··· ,kr=0

30 ekvk + ẽkṽk
29 n1, · · · , nk−1 ≥ 0
29 (x0, y0, y

0; yl)
28

∑
n1,··· ,nk−1≥0

27 n1, · · · , nk−1 = 0

27
∞∑

n1,··· ,nk−1=0

27 (x; q, p, t, a, b)

26
∞∑

k1,··· ,kn=−∞
25
(
z(n−b), w(n−a), x; t

)

25 α̃0, α̃1, α̃2, α̃3

22
τjmj+nj
τjmj

21 1
(ρ+x)(1+x)n−2

20 ε0, ε1, ε2, ε3

33 (Sz: 16to20)
# Expr

45
xiqki−xjqkj

xi−xj

23
m1,··· ,mp∑
x1,··· ,xp=0

20 ωfm1,p1,t1 ,fm2,p2,t2

20 fm1,p1,t1 , fm2,p2,t2

19
m1,··· ,mn∑
y1,··· ,yn=0

18
ziqki−zjqkj

zi−zj
17

yiqki−yjqkj
yi−yj

14 1−aziqki+|k|

1−azi
13 x1y2 + y1x2 + z1t2 + t1z2

13 x1t2 + t1x2 + z1y2 + y1z2

11
θ(azkqyk+|y|)

θ(azk)

11
(q−mj zk/zj)

yk

(qzk/zj)yk

11
(cizkq

mi)yk
(cizk)yk

11
(
ar−1qr−2

b3···b2r

)n

11 i1!i2! · · · in−1!〈σ〉in−1

10 b1 + b3 + b4 − a3 − a4 − a5

177



34 (Ordinary differential equations)

34 (Sz: 2)
# Expr

8283 −1
2978 x0

2690 t0
1872 dt
1659 2n
1607 x2

1598 x1

1425 dx
1389 (x,y)
1302 y0

1072 x2

1007 t1
966 a1

953 c0

944 L2

34 (Sz: 3)
# Expr

2485 1
2

1230 n+ 1
1098 n− 1
929 k + 1
886 1/2
844 i = 1
724 j = 1
704 k − 1
590 i + 1
538 k = 1
532 m− 1

405
t∫

0

401
1∫
0

373 (k + 1)
369 i− 1

34 (Sz: 4)
# Expr

478 −1/2
282 [t0,c0]
279 d

dx

272 d
dt

173 uk+1

172 − logD
161 2n− 2
160 e, e′

145 (ε1,ε2)
131 (x0,yl)
124 limn→∞
122 2n− 1
112 −1/3
104 (x0,y0)
99 limt→∞

34 (Sz: 5)
# Expr

178
n∑
i=1

156
∞∑
n=0

110
∞∑
k=1

110 1
2πi

109
∞∑
k=0

108
∞∑
n=1

105 1−j
m

98 2 + α, I

88
n∑
k=1

86
n∑
j=1

76 (p1,. . . ,pk)
67

∑m
j=1

66 }∞n=1

65 t0, x0

61
m∑
j=1

34 (Sz: 6)
# Expr

93 d2

dx2

56 (x0,y0,y
0)

40 (x− 1)1−δ

35 ([0,1], IRn)
34 2m

m+2

33 µ0,1,2

31 e−
iπ
4

28 εa+1/2

27
.
zj
zj

27 e−iλ
2t

34 (Sz: 7)
# Expr
46 1

2
+ 1

m

43 dζ
2πiζ

41 x−1
a−1

40 0, 1, 2, 3

38
n−1∑
k=0

37 i1, · · · , ik
35

n+2∑
l=1

35
k−1∑
j=0

32 x−a
1−a

30 Zr−1
p+1

34 (Sz: 8)
# Expr
73 −α− β + γ + δ

62
(
k;A,B, a

)

40 µ0,1,2,3

38 (x0; y0, yl)
38 (S,ΘS(− logD))
25 ∂Ψα

∂
.
q
a

25 τ̂ g
x0,x[

24 Dtj ,ρj(t0)

24 L1,2
−2+δ

23 1 − β−1α−1

34 (Sz: 9)
# Expr

67
(

1
2

+ 1−j
m

)

51 (U(xn)wn, xn)
50 (E1/H,E2/H)
42 (G−1(a), ω−2λ)
42 (U(x1)w1, x1)
41 `, B, g2, g3

38 1
2

+ 1−j
m

34 (α+ β − γ − δ + 1)
27 i, j, Ei + Ej
25 (G−2(a), ω−4λ)

34 (Sz: 10)
# Expr
30 L`,B,g2,g3
27
(⊕r

i=1NYi/S

)

16
(
x−1
a−1

)1−δ

15 ∂bΛ
∂u

(m−1)
t

15 V
k2n−2

2n−2

15 k0, · · · , k2n−2

15 (x; x0, y0, yl)

13 m(β)
2q(β−1)

12 r̃
(
eiθ
)
v
(
eiθ
)

11 (−1)
n(n+1)

2
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34 (Sz: 11to15)
# Expr

40 (x− a)−α−β+γ+δ

29 (x0, y0, y
0; yl)

22 (ψn(z+Mz), z+ M z)
22 (U(qz1)w1, qz1)
21 (U(xi−1)wi−1, xi−1)
20 (U(xi+1)wi+1, xi+1)

20 α−α−1

|α−α−1|
19 (U(qzn)wn, qzn)

17
(
1 − x

a

)−α−β+γ+δ

16
(
x−a
1−a
)−α−β+γ+δ

34 (Sz: 16to20)
# Expr
16 (ψn(ĝ(ψn(z),z)), ĝ(ψn(z), z))

9 2πie2πix2

e2πix2−1

8 (1 + |β|)r−1+η(1 + n)1+η(1 + k)1+η

8 b1 + b3 + b4 − a3 − a4 − a5

8
(
a− i

2

)
+ 2h0(τ)

(εb)1/3

8 b2 + b3 + b4 − a3 − a4 − a5

8
(
Sα,t,ΘSα,t(− logDα,t)

)

7 −µ(−κ) − 2
3
n1 − 1

3
n2 +m

7 2πie2πix

e2πix−1

7 (w1, · · · , wn; z1, · · · , zn; q)
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35 (Partial differential equations)

35 (Sz: 2)
# Expr

19752 −1
14565 L2

8098 dx
5634 t0
4735 x0

4628 ∂t
4607 ij
4572 u0

4183 dt
4142 (t,x)
3599 (x,t)
3420 H1

3346 ds
3336 R3

3044
∫
Ω

35 (Sz: 3)
# Expr

10091 1
2

4897 1/2
3442 n− 2
3416 n− 1

2549
t∫

0

2485 n + 1
2092 j = 1
2028 i = 1
1673 k + 1
1447 p− 1
1447 k − 1
1395 |x− y|
1254 1

4

1165 N − 1
1143 1, 2

35 (Sz: 4)
# Expr

2111 −1/2
955 −1

2

660 d
dt

427 W 1,p

397
∞∫
−∞

394 −3/2
358 ∂

∂t

352 Sn−1

340 δx,λ
337 HN−1

299 (Ω;R2)
283 limn→∞
258 Hs−1

243 eσ+u

228 t− t′

35 (Sz: 5)
# Expr

776 (t, � )
534 n−2

2

442 (Ω0;R
3)

379 (s, � )

310
n∑
j=1

285
p∑
i=1

252 4
n−2

252
n∑
i=1

239 2
n−2

223 1
2πi

214 i, j = 1

197 H−
1
2

197 n−1
2

192 n
n−2

185 eσ+uj

35 (Sz: 6)
# Expr

199 2n
n−4

192 2n
n−2

176
(
Ωf

0 ;R
3
)

154 L2
tL

2
x

144 H
−1/2
1

135
(
Ωf

0 ;R
9
)

135 N − 2 − 2a
125 ∂Pδx,λ
122 L∞t L

∞
x

106 0, 1
2
+

35 (Sz: 7)
# Expr
445 n+2

n−2

194 n+4
n−4

110 (x′, ξ′, µ)
96 p− 1, q − 1
90 −(a+ 1)p+ c

88
n∑

i,j=1

75 j1, j2 ≥ 0
75 (g(t), K(t))

70 u
2n
n−2

69 (t, x; τ, ξ)

35 (Sz: 8)
# Expr

89 |x|−(a+1)p+c

79 u fracn+2n−2

75 Rp−1,q−1

62 L2
(
Ωf

0 ;R9
)

62 N−2−2a
2

53 φ1,j1,m1

52 (1 + s+ |y|)1+µ

45 2(n−1)
n−2

45 〉−2−k0−s

44 (Pδx,λ + vε)

35 (Sz: 9)
# Expr

86
∂Pδx,λ
∂λ

68 [t0 − δ, t0 + δ]
68 |α| + µ ≤ N0 + ν0

62 X100ε,1/2+ε

45 L2(Ωs
0;R)

39 L2(Ωf
0 ;R)

38
[
−π

2
, π

2

]

36
tδr+1∫
tδr

36 r(1−σ), h+ 1
36 �Rp−1,q−1

35 (Sz: 10)
# Expr

93 L2(Ωf
0 ;R3)

43 H−
1
2 (Γ0;R

3)
36 L2(R3

+;R3)

33
∂m−1
λ

(m−1)!

30 L2(Ωs
0;R

3)
28 Πm−1,m−1,p

28 e2πi(x−y)�ξ

26 {−σρ(t, x; 0, ξ)}
26 (x′, y′, ξ′, µ)

24 ‖uλ,p‖(p−1)/2
∞
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35 (Sz: 11to15)
# Expr
57 (0, T ;H1(Ω0;R

3))
47 L2(0, T ;H1(Ω0;R

3))

39
(
0, T ;H1(Ω0;R

3)
′)

33 L2
(
0, T ;H1(Ω0;R

3)
′)

33 |α| + µ ≤ N0 + ν0 + 1
31

(
Sη(t,�)(w,r) � aTN

)

31 (0, T ;H3(Ω0;R
3))

30 ‖Lµ∂αu′(t, � )‖
29 (1 + r)−(n−1)/4

26 L2(0, T ;H3(Ω0;R
3))

35 (Sz: 16to20)
# Expr

32 X
1, 1

2
+ε

[t0−δ,t0+δ]

22
(x−y−a−k (t−s))

2

M(t−s)

20 L2
(
0, T ;H−

1
2 (Γ0;R

3)
)

19 e−
(x−y−a−k (t−s))

2

M(t−s)

19 −(x−y−a−k (t−s))
2

M(t−s)
18 ∂gi(u1,...,ui−1,ui+1,...,uN)
18 1

2
− k+m+1

n
− 1

n+1

14 −σt− α
2−α |x− ξ| 2

2−α

12 (u0 − u0
′, A0 − A0

′, A1 − A1
′)

11 N1, N2, N3;H;L1, L2, L3
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37 (Dynamical systems and ergodic theory)

37 (Sz: 2)
# Expr

21058 −1
3714 t0
3553 x1

3353 x0

2483 (x,y)
2192 x2

2129 S1

2042 2n
1986 z1

1929 [0,1]
1777 t1
1737 L2

1702 dt
1579 z2

1524 T ∗

37 (Sz: 3)
# Expr

4846 n− 1
3765 1

2

3245 n+ 1
2519 k + 1
2082 k − 1
1992 i = 1
1624 i+ 1
1472 j = 1
1164 n→ ∞
1031 i− 1
1002 j = 0
916 α−1

855 k = 1
851 j + 1
851 f−1

37 (Sz: 4)
# Expr

708 limn→∞
357 d

dt

351 −1/2
271 (x1,x2)
224 [−1, 1]
221 limt→∞

199
2π∫
0

197 uk+1

187 limk→∞
173 lim sup

n→∞
165 −1

2

157 1
2π

156 sn,i
155 P (p−1)

153 xn−1

5143 qn+1

37 (Sz: 5)
# Expr

266
n∑
i=1

198 1, p, ε

177
∞∑
n=1

150
n∑
j=1

150
∞∑
k=1

142 ∂
∂z1

131 ∂
∂z0

131 ∂
∂z2

131
∞∑
n=0

131
n∑
k=1

125 W s,+
X

116 k, `,m

110
∞∑
k=0

109
k∑
i=1

99 W s,−
X

37 (Sz: 6)
# Expr

75 M̃0
B,Σ

73 (x1,x2,x3)

68 K(x)
εp

53 zk,`,m
51 ∆

(k)∗
l,j

51 HF (a, b)

46 rγ(n−1)

45 ‖ζ‖1,p,ε

42 MB,N
t0

39 {−1, 0, 1}

37 (Sz: 7)
# Expr

206
n−1∑
k=0

189
n−1∑
j=0

138
n−1∑
i=0

87 a, b, c, d

75
N−1∑
n=0

61 (x1,x2,. . . ,xn)

57
k−1∑
j=0

51 π
(i)−1
l,j

50 1, 1
2

+ ε
48

(
Xu,

u
ε2

)

37 (Sz: 8)
# Expr

42 HF (a, b)
n0

42 f3.2k−2+1

38
(
1 − c

µ
M(|t|)

)

36
rn−1∑
i=0

31
(
n− rγ(n−1)

)

29 (t0,q0,t1,q1)
28 ωi, u

−1ωi
28 (x1 − x2ω, 0)
27 (Σ, u∗TM/G)

26 X0, 1
2

+ε

37 (Sz: 9)
# Expr
53 [t0 − δ, t0 + δ]
46 (a, b, c, d; z)
29 (χ, ε, k, n;F )
28 ∆ωi,u−1ωi

22 L2(]0, 1[)
19 N, (i1,i2,...,ik)
18 X− 1

2
, 1
2

17 (̂ ∂L
∂u(j) )

17 ν(k(N+1)+t)

17
r∑
i=1

tiβi

37 (Sz: 10)
# Expr
18

([
v0
qe

]
,µ0

1,µ
0
2

)

17 γ; a, b, c, d

15 ∂bΛ
∂u

(m−1)
t

15 log τr(x)
− log r

15 (x1 − x2ω, 0)
−1

14 L0L1L2L3L4

14
(
γx0h

−1x−1
0

)

14 N0N1N2N3N4

13 |F n
∗ λ− F n

∗ λ
′|

13 SN,(i1,i2,...,ik)

11 {ī1m,· · · ,̄inmm }
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37 (Sz: 11to15)
# Expr

29 1 −
(
1 − c

µ
M(|t|)

)
z

22 (ψn(z+Mz), z+ M z)
22 (tk,qk,tk+1,qk+1)
21 N, (i1,i2,...,ik−2,ik)
21 (i1,i2,...,ik−2,ik)
21 AN,(i1,i2,...,ik−2,ik)

20
(
MB,N

t −MB,N
t0

)

20 (f3.2k−2+1,...,f2k−1)

19 τ(B(x,r))
− log r

19
(
k,k◦,x◦,ωz(k◦,k)

)

37 (Sz: 16to20)
# Expr

32 X
1, 1

2
+ε

[t0−δ,t0+δ]

16 (ψn(ĝ(ψn(z),z)), ĝ(ψn(z), z))

14 e
A(t−s)+

tR
s
z(θrω)dr

14 A(t−s) +
t∫
s

z(θrω)dr

11 L2(]s0, s1[×]0, 1[)
11 ‖Iw‖

X
1, 12+ε

[t0−δ,t0+δ]

9 r1, . . . , rl−1, k, rl+1

9 X
1,− 1

2
+2ε

[t0−δ,t0+δ]

8 (v0 + v1(v0,α,λ,ξ), α, λ, ξ)

8 C
p+I−n (σp(x))

−p−I+n (σ−p(x))
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39 (Difference and functional equations)

39 (Sz: 2)
# Expr

2201 −1
416 zj
389 x1

373 t0
293 κv
293 t1
285 σq
268 3x
254 p̃
246 z1

240 x0

236 xi
230 F1

225 2n
225 C∗

39 (Sz: 3)
# Expr

562 n + 1
405 n− 1
404 j = 1
313 1

2

167 j = 0
163 i = 0
159 k − 1
145 k = 1
143 q − 1
143 z−1

140 k = 0
134 n→ ∞
134 i− 1
128 m− 1
114 k + 1

39 (Sz: 4)
# Expr
79 eq,c
76

∑
n≥0

71 [x,x−1]
65 κn+1

59 φn+1

57 Wα,Λ

50 ωn,y
47 z−1

j

47 (α∗)−1

46 limn→∞
45 qn−1

44 Σ−1
n

43 ai−1

43 2πiζ
42 lim sup

n→∞
537 ε→ 0+

39 (Sz: 5)
# Expr
72 [n]!q
65

∑m
j=1

64
n∑
i=1

56 (z; q, p)

49
n∑
k=0

44
n∏
k=1

37
n∑
j=1

37 φ̄n+1

36
m∑
i=0

34 limε→0+

34 〉∞j=1

32
∞∑
j=1

30 }∞n=0

30
⋃n
j=1

28 a, b, c

39 (Sz: 6)
# Expr

27
.
zj
zj

23 (x− ξ)q,n
23 e−2πiy

23 φ̄n+1(0)
19 |(q−1)ξπq|
19 ν1−1/k

19 (−1)`(λ)

19 (C − λI)−1

18 |1 − qκv |v
17 (−1)`(µ)

39 (Sz: 7)
# Expr
87 a, b, c, d

43 dζ
2πiζ

39
n+2∏
j=1

25 κn+1

κn

24 |p|1/(p−1)
v

17 (α + iIN)−1

16 (α− iIN)−1

16 (ai − ai−1)
16 λ−1

q−1

15 1/κv(p− 1)

39 (Sz: 8)
# Expr
24 La,b,c,d
13 (Ak

′ − λik
′)

12
∣∣∣[κv]q

∣∣∣
1/κv

v

11
2n+3∏
m=1

11 |(q̃−1)ξπeq|
11 ((x1,x2),(y1,y2))

11 qm−1
q−1

11 Qa,b,c,d

10
n∏

j=1,6=i
9 Pa,b,c,d

39 (Sz: 9)
# Expr
46 (a, b, c, d; z)
17 (k, x(k), u(k))
17
(
ln (ν) + ν1−1/k

)

15 |p|1/κv(p−1)
v

15
dnq
[n]!q

13 i = 0, · · · , µ− 1
10 (Λ∗nΣ

−1
n Λn)

9 φ̄n+1(0)
κn

8 2(i−1)(1−1/k)

8
dkq
[k]!q

39 (Sz: 10)
# Expr
17 γ; a, b, c, d
13 sup

i=0,··· ,µ−1

11 (max (ε, 1/ε))k−1

10 log x log z
log q

10 ∂zi1 · · ·∂zik2
8 ((x1,...,xn),(y1,...,yn))
8 l

k1,k2,k3

7 (u, g, h;ω;An)

7 (2 − n)δil+δjm

7 k1, k2, k3 ≥ 0

184



39 (Sz: 11to15)
# Expr
19 (k, x(k), u(k), s)

11 x(1−y)
y(1−x)

10 (k, x(k), x(k+1), s)
10 −A

(
ln (ν) + ν1−1/k

)

9 (1 − 2p−2)(1 − 2p−1)
9 (q; q)n∞(p; p)n∞
9 Aγ; a,b,c,d

9
(
1 + i

n
, ... ,1 + i

n

)

8 (k, x(k), x(k + 1))

8 x(1−y)2

y(1−x)2

39 (Sz: 16to20)
# Expr
5 (k, x(k), u(k), ψ0, ψ(k + 1))

5 6−2p+1

(1−2p−2)(1−2p−1)

5 (n+1)!
(q;q)n∞(p;p)n∞

5 (−1)r−i

(d−r)!i!(r−i)!
4 3−2p

(1−2p−2)(1−2p−1)

4
θ(At−1

j ;p)
θ(t1tj ;p)

4 ∂k2∆k3f(z)
∂zi1 ···∂zik2

4 ∂k2∆k1g(z)
∂zi1 ···∂zik2

4 (k, x0(k), . . . , xm−1(k), u(k))
4 (1 − q0, 1 − q, · · · , 1 − qn−1)

40 (Sequences, series, summability)

40 (Sz: 2)
# Expr

363 rε

314 aε
305 bε
296 4k
271 dx
263 −1
238 x3

222 zk
202 qk
188 k1

187 L2

173 Ωa

166 Li
159 dt
159 Ωb

40 (Sz: 3)
# Expr
204 k + 1
189 k = 1
185 n− 1
171 qdk
133 1 − z
131 ∆d

τ

126 1
2

101 pdk
84 n+ 1
83 k − 1
82 k = 0
76 n = 0
74 j = 1
73 3 × 3
73

∫
Ωa

40 (Sz: 4)
# Expr
97 pk+1

83 z − zk
56 w − zk
48 LiabΣ

46 d
dz

43 (x′, 0)
40 L2(Ωa)
37 L2

(
Ωb
)

37 (w − zs)
35 qk+1

34 w − zj
32 4k − 1
30 k2 − 1
28 lm−1

27 Li−1

40 (Sz: 5)
# Expr
53 1

2πi

52 k = n+ 1

48
∞∑
n=0

39
p∏

k=1

39 1
1−z

39 n, j, l

36
∞∑
k=1

33
m∏
k=1

31
∞∑
n=1

29 (λ2 + λ3)
29 (x′, rε)
28 }mi=1

25 (x′, x3)
23 p, q = 0
22 zj − zk

40 (Sz: 6)
# Expr
34 (rεx′, 0)
33 (qk,pk+1)
25 (z1,z2,z3)
24 f(w) dw
20

(
qdk,p

d
k

)

18 Li−1 + 1
16 |x3 = −1
13 |z − zk|mk
13

(
qdk,Q

d
k

)

13 (x′, εx3)
13 an,j,l
13 |w − zk|mk
12

(
xdk,u

d
k

)

11 1, . . . , 1

9 (k2 − t2)
3

9
∞∑

k=−∞
9 ∆d

τq
d
k

9 (±Xijπi)
8 1, · · · , 1
8 k(k2 − 1)

6

185



40 (Sz: 7)
# Expr

50
∞∑

k=n+1

48 k = 1, k 6= j

47
n−1∑
k=0

32
zji
zki

25 (L2(Ωa))
3×3

25
(
L2
(
Ωb
))3×3

22
m∑

p,q=0

19 (w − zj)
l+1

18 (w − zs)
nms

17 (rεx′, x3)

16
p∏

k=q+1

15 s = 1, s 6= k
15 qk+1 + qk
14 (n + 1)ms

14
m∏

k=s+1

14 (α, β, γ; z)

14
N−1∑
n=0

13 a
(l,m,n)
p,q

12 (qk,∆τqk)
11 nLi−1+1

40 (Sz: 8)
# Expr
20 (0, 1;H1(ωa))
17 λ1 + λ2 + λ3

11
4k−1∏
a=1

10 (λ1 + λ2)
n−s

10 duaα
dx3

8 1
k(k2−1)6

8
(
u aε,u

bε
)

8 (Xij,−Xjk)
8 (xk,pk+1,uk)
7 X4k+1−a

a

7 Ck,−D2Sk

7
mj−1∑
l=0

7 1
z

+ z
R2

6 ub|x3=−1

6 x−s

2s−1

6
∂ua3
∂xα

6 −ℵDf ∧ ∂̄σ
5 −z

1− z
5 32k2 + 2a− 1
5 (qk,pk+1,uk)

40 (Sz: 9)
# Expr

24
m∏

k=1,k 6=j
18 (x, t|x0, t0)
17

(
ωb;H1(−1, 0)

)

15
qk+1+qk

2

13
p∏

s=1,s6=k
12 pk+1+pk

2

11 ∆τ qk
∆τ tk

10
p∏

k=1,k 6=j
9

(
xdk,p

d
k,u

d
k

)

8 [1; 1, 1, 1, · · ·]
8

p∏
s=1,s6=j

8
(
nLi−1+1 − λ

)

7 ζ � e ∧ ζ̄ � e∗

7
p∑

k=1,k 6=j
7 m + n− p− k − 1
6 s = q + 1, s 6= k
6 lj + · · ·+ lm−1

6 (y, t|x0, t0)
6 1 ≤ i1 ≤ . . . ≤ is
5 k = q + 1, k 6= j

40 (Sz: 10)
# Expr
26 [a0; a1, a2, · · ·]
20

(
qdk,∆

d
τq
d
k

)

19 [a0; a1, · · · , an]
10 (λ2 + λ3)

k−n−s

8 t6

k(k2−t2)3

7 f(w) dw
w−z

7 1
iy

+ iy
R2

6 kr+εr−1
εr

6
∑

1≤i1≤...≤is
6 (−λ′)m−|δ′|−|ε′|

40 (Sz: 11to15)
# Expr
16 (w, z; z1, . . . , zm)

14 (w − zs)
(n+1)ms

9 (qk−1,∆τqk−1)

9
m∏

k=1,k 6=j
(z − zk)

8
∑

µ1,...,µr=1,2,3

8 (λ1 + λ2 + λ3)
s−1

8 µ1, . . . , µr = 1, 2, 3

7 ζ�e∧ζ̄�e∗
|ζ|2

6 1
4

�
n−2
n−1

6
∞∑

l1,...,lm−1=1

40 (Sz: 16to20)
# Expr

9
(
Xij,−Xjk;

zji
zki

)

7 (w − zj)
m∏

k=1,k 6=j
(zj − zk)

7
( qk+1+qk

2
,
pk+1+pk

2

)

6
p∏

s=1,s6=j
(w − zs)

nms

6 {(δj ′, εj ′)}mj=2 ∈ Im−1

6
(
ζbα(r

εx′) + εvbα(r
εx′, 0)

)

6
∑
{(δj ′,εj ′)}mj=2∈Im−1

5
p∏

k=1,k 6=j
(zj − zk)

mk

4
gj(w)

pQ
s=1,s6=j

(w−zs)nms

4 (α− γ + 1, β − γ + 1, 2 − γ; z)

186



41 (Approximations and expansions)

41 (Sz: 2)
# Expr

1161 −1
632 f ′

610 dt
560 L2

441 xi
363 x1

308
√

2
306 m0

301 2k
300 a1

289 F1

271 t2

251 ti
250 b1

246 sn

41 (Sz: 3)
# Expr
840 1

2

561 i = 1
499 n+ 1
453 n− 1
445 [a, b]
408 j = 1

387
b∫
a

333 b− a
314 a+ b
290 1

4

286 N − 1
277 i + 1
263 k = 0
256 i = 0
239 k − 1

41 (Sz: 4)
# Expr
169 xi+1

91 limn→∞
75 ti+1

74 (b− a)2

65 −1/2
62 at−1

61 ap+1

60 1√
2

57 3a+ b
48 a+ 3b
47 Ai,j
45 sn+1

43 F ∗ΩT
42 γn+2

40 wN = z

41 (Sz: 5)
# Expr
310 a+b

2

214
n∑
i=1

174 1
b−a

115
n∑
j=1

97
n∑
k=0

66 }∞n=0

65
∞∑
n=0

65
∞∑
s=0

60 [a, b],∞
55 ([a,b];X)

54
∞∑
k=0

50
∞∑
k=1

49
n∑
k=1

45
n∏
j=1

45
∞∑
m=1

41 (Sz: 6)
# Expr

57 3a+b
4

48 a+3b
4

44 (q + 1)
1
q

35 n+ 2k + 1
30 e−πi/4

23 ‖f − `f ′‖∞
22 2a+b

3

22 a+2b
3

20 n+ 3k + 1
18 bn,k,q

18 (b− a)
1
q

17 (q + 1)1/q

17 (f ; In, ξ)

16 (ξi − xi)
2

16 w,w′ ∈ W
16 feVN−1

14 (Υf, IN

⋃
Ξf)

12 t3 − ti
3

187



41 (Sz: 7)
# Expr
71 (a, b; c; z)

61
n−1∑
i=0

36 [xi, xi+1]

34
n−1∑
i=1

28
N−1∑
i=0

25
[
a, a+b

2

]

25 dimX/2 − δ
24 λ0, λt+1

24
N−1∑
j=0

23 xi + xi+1

21 zn+2k+1

20 x− a+b
2

19
ti+1∫
ti

19
n−1∑
k=1

19 x− a+b
2

18
n−1∑
k=0

17 [x, a+ b− x]
17 [a+ b− x, b]
16 (xi+1 − ξi)

41 (Sz: 8)
# Expr
16 ν ∈ Y ∨/pY ∨

14 (xi+1 − ξi)
2

14
b∫
a

w(t)dt

12
(
I − λ̄S0

)−1

12 t3−ti3
3

10 |u(x) − u(x0)|
10 ν ∈ Y ∨/cY ∨

10 1

(q+1)1/q

10 hλ0,λt+1

10 Lδ+µ−0
Sµ

10 (b− a)1+1/q

9
(
Pib + P̄ia

)

9 sin2−n−aεg

9 Tm
p+l+1
h

9 −x(e−u+u)
9 Tm

eb−l
i′

8 1
2
−
√

2
8

41 (Sz: 9)
# Expr

22 xi+xi+1

2

16
∑

ν∈Y ∨/pY ∨

13 f(a)+f(b)
2

11 (a, b− 1; c; z)
11 (a, b+ 1; c; z)
11 (a− 1, b; c; z)
11 (a+ 1, b; c; z)
11 1

u(b)−u(a)

10
∑

ν∈Y ∨/cY ∨

10 (F ∗ΩTFΩT )−1

10 [xi, xi+1], 1
10 w1, . . . , wn ∈ W
10 [xi, xi+1], p
10 ν+n−j

m
−N

9

∣∣∣∣
n∑
i=1

piαi

∣∣∣∣
9 [xi, xi+1],∞
9 e−x(e

−u+u)

9 bB−aA
B−A

8 TCλ0,λt+1

41 (Sz: 10)
# Expr

26 −
h∑
i=1

miPi

10
∑

w1,...,wn∈W

9

∣∣∣∣
n∑
i=1

piαi

∣∣∣∣
2

8 logw(t)
1+t2

7 sin (ωmn)
sin (ωm)

6 νn ∈ Y ∨/αnY ∨

6 γn+1 − γn+2z
6

∣∣t−
(
Pib+ P̄ia

)∣∣
6 Ln(F (t))(t) − F (t)
6 ν1 ∈ Y ∨/α1Y

∨

41 (Sz: 11to15)
# Expr

20
x−a+b

2

b−a

15
(
x−a+b

2

b−a

)2

12 (κ|p|)l/2vol(Y ∨)
11 (κ|c|)l/2vol(Y ∨)
10 (−λ)

ν+n−j
m
−N

10

∣∣∣∣∣αi −
n∑
j=1

pjαj

∣∣∣∣∣
9

a+b
2
−x

b−a
9 i = 1, . . . , m, l = 1, . . . , m
8

(
p, 1

2
p+ 1

2
q
)

8

∥∥∥∥∥yi −
n∑
j=1

pjyj

∥∥∥∥∥

41 (Sz: 16to20)
# Expr

23

∣∣∣∣f(x) − 1
b−a

b∫
a

f(t)dt

∣∣∣∣
21

(
xi, Pib + P̄ia, xi+1

)

11

[
1
4

+
(
x−a+b

2

b−a

)2
]

8 (b1 + b3 + b4 − a3 − a4 − a5)
8 (b2 + b3 + b4 − a3 − a4 − a5)

7

〈
n∑
i=1

pixi,
n∑
i=1

piyi

〉

7 (ε; g|b; (α1,β1), . . . , (αn,βn))

6
f( 3a+b

4 )+f(a+3b
4 )

2

6 g
at−1,at,κ
λ0,λt+1

6 f
(

3a+b
4

)
+ f
(
a+3b

4

)

188



42 (Fourier analysis)

42 (Sz: 2)
# Expr

6402 −1
5251 L2

1995 dx
1852 x0

1830 ξ1

1738 Rn

1649 f̂
1365 ξ2

1292 2n
1290 (x,y)
1250 x1

1086 Rd

1052 Lp

1048 m0

990 dt

42 (Sz: 3)
# Expr

3528 1
2

2251 1/2
2040 n− 1
1303 n+ 1
1118 j = 1
947 i = 1
773 k − 1
739 k = 1
706 i, j
704 k + 1
642 i ∈ I
570 j = 0
523 N − 1
505 1

4

494 |x− y|

42 (Sz: 4)
# Expr
860 −1/2
331 −1

2

258 limn→∞
253

∑
i∈I

219 1√
2

187
∞∫
−∞

173 1, 2
165 2n−1

158 2n+ 1
154 )1/2

153 L2(Rn)
147 1

2π

127 µ ≤ ν0

119 2k+1

117 2n− 1

42 (Sz: 5)
# Expr
753 (t, � )
379 (s, � )
170 〉−1/2

148
∞∑
k=1

133
n∑
j=1

131 (1 − ∆)−1

110 L1, 2

93
n∏
j=1

92
n∑
k=1

92
n∑
i=1

92 i, j = 1
91

(
Rd,h2

κ

)

91 d−1
2

90 b,m,N
88 Bp,q

ν

42 (Sz: 6)
# Expr

54
∞∑

k=−∞
50 n− α + 2d
50 π(f)Sϕ′

50 L2(R3\K)
49 comp−1

47
∫

ρ∈SO(d)

47 ‖f‖Bp,qν
46 Mp1,p2

45
L∑
l=1

45 (du, d2u)

42 (Sz: 7)
# Expr

104 H1,∞
atb

74 j1, j2 ≥ 0
64 L1, 2(Rn)

59 H1,p
atb

54 1, j1, m1

54
N−1∑
i=0

50 1, 1
2

+ ε
49 R∗S1,S2

47 k1, · · · , km
41

N−1∑
l=0

42 (Sz: 8)
# Expr
74

∑
j1,j2≥0

53 φ1,j1,m1

53 H1,∞
atb (µ)

52 (1 + s+ |y|)1+µ

48 H1,p
atb(µ)

39 n1, n2, n3

35 i ∈ I, j ∈ Ji
33 Σk1,··· ,km
29 (Pm0

⋃ · · ·⋃Pm)
28 ‖u‖L1, 2(Rn)

42 (Sz: 9)
# Expr
68 |α| + µ ≤ N0 + ν0

49 [t0 − δ, t0 + δ]
33 {x : N(x) ∈ ωQ2}
28 Tn1,n2,n3

27 0 ≤ j, k, l ≤ 3
27 1

|y|n−α+2d

25 L2([0,t] × R3\K)
22 {0, 1, · · · , N − 1}
22 H1,p

atb(µ)
∗

21 ‖Zαu′(t, � )‖

42 (Sz: 10)
# Expr
33 χ{x : N(x)∈ωQ2}
21 k : Jk ⊆ 3It
19 χ{x : N(x)∈ωP2}
19

∑
0≤j,k,l≤3

19 ‖Γαu′(t, � )‖2

18 ‖φ1,j1,m1‖L2

18 2, j2, m2, n2

18 m1, j1, j2 ≥ 0
18 ‖χ1φ1,j1,m1‖
18 ΩTn1,n2,n3

189



42 (Sz: 11to15)
# Expr
33 |α| + µ ≤ N0 + ν0 + 1
30 ‖Lµ∂αu′(t, � )‖
25

(
t

t+|x−y|

)nλ/2

22 ‖Lµ∂αu′(t, � )‖2

21 N
d+1
2

|x|
d−1
2

19 e−i2πνN
2(t− |x|

2νN )
2

19 −i2πνN 2
(
t− |x|

2νN

)2

18
∑

m1,j1,j2≥0

18 ‖χ1φ1,j1,m1‖L2

17 φ2,j2,m2,n2

42 (Sz: 16to20)
# Expr

32 X
1, 1

2
+ε

[t0−δ,t0+δ]

11 N1, N2, N3;H;L1, L2, L3

11 ‖Iw‖
X

1, 12+ε

[t0−δ,t0+δ]

10
(
B(p1,ρ1) \G κ, dx, p2

)

10
∥∥∂αu′(t, � )∂βu′(t, � )

∥∥
10

∥∥∂αu′(t, � )∂βu′(t, � )
∥∥

2

9
∥∥〈x〉−1/2LνZαu′

∥∥
L2(St)

9 X
1,− 1

2
+2ε

[t0−δ,t0+δ]

9
∥∥〈x〉−1/2Lν∂αu′

∥∥
L2(St)

9 XN1,N2,N3;H;L1,L2,L3

190



43 (Abstract harmonic analysis)

43 (Sz: 2)
# Expr

3590 −1
1981 L2

592 Ĝ
589 L1

560 Lp

541 (x,y)
511 ij
508 xn
478 m0

468 W0

435 p′

425 x0

384 i1
382 x1

379 L∞

43 (Sz: 3)
# Expr
709 1

2

476 n+ 1
472 1/2
456 n− 1
394 i = 1
311 N − 1
264 i, j
247 x−1

239 j = 1
227 n = 1
207 u, v
186 WAP
174 k = 1
170 1

4

169 n→ ∞

43 (Sz: 4)
# Expr
188 −1/2
142 limn→∞
111 1√

2

108
∑

k∈K
90

∑
i∈I

69 eλ,i
66 wN = z
65 Fp,n
60

∑
g∈G

53 dmD

52 Ai,j
52 (σ, rω)
49 (H1,H2)
49 t∆/2
48 2n + 1

43 (Sz: 5)
# Expr

123
∞∑
n=1

84 C∗red

78
n∑
i=1

59
∞∑
i=1

58 (X : τ )

56
n∑
k=1

46 P, δ, u
46

∑
wN=z

45
∑

π∈ bG
40 i, j = 1
39 e−(z|x)

39 e−(z|s)

38 r(y) = x
37 r, s = 1

36
n∑
j=1

43 (Sz: 6)
# Expr
36

∑
r(y)=x

32 ΞP,δ,u

28 e−
∆k
2

27 F−1
u,v

25 (Gv
u,λ

v
u)

25 w′
⊗

hw′

24 DH,χ, mod

24 q
1/2
α∨

21 −n
2

+ l
19 w0,s̄

ε

43 (Sz: 7)
# Expr

49
N−1∑
i=0

27 k;m1, m2

25
N−1∑
j=0

22 Πσn
λn,ω

21
N−1∑
k=0

21 1/p− 1/q
19 (λ, k, . )

17
n∑

r,s=1

17
∞∑

k,`=0

17 (ψ, π(x)ϕ)

43 (Sz: 8)
# Expr
23 2λ, eiēj
20 n1/p−1/q

18 Πσn
λn,ωn

14 (ψ, π(x)ϕ)
13

∑
i,j,k,l

12 q
1/2
α∨/2

12
(
I − λ̄S0

)−1

11
∑

i,k,j,l

11 (w0,s̄
ε ,0,0)

11 Ψk,+`,−m

43 (Sz: 9)
# Expr
15 2, ēi, ēj
12 e2λ,eiēj

12 (ΞP,δ,u, End(VΞ))
11 f2λ,eiēj

11 β ∈ (A∗θ)
−1Zd

11 {0, 1, · · · , N − 1}
10 eiα(ν+1) − 1
9 (ν + � : x)
9 1

1−q2(ν+1)

9 ∂ωλ,x,y,t

43 (Sz: 10)
# Expr
15 C2,ēi,ēj

11
(∑

k∈K‖Bk‖2)1/2

10 (a1x+ · · · + anx
n)

10
∑

β∈(A∗
θ)

−1
Zd

9 u = (u1,. . . ,up) ∈ AP (s)
8

(
Γ, dµΓ;Hτ(σ)

)

6 χ{m0◦br−1 6=0}
6 θ(1−|z|)

1+γn

6 (−i)m+1

(m+1)!

6 (mj − 1 + ν − (j − 1))

191



43 (Sz: 11to15)
# Expr

12
(
Rα(ξ)ϑ(h)−1α(ξ′)−1ϕ

)

12 Rα(ξ)ϑ(h)−1α(ξ′)−1

10 k ∈ +, a ∈ ΓkN
10 eiα(ν+1)−1

i(ν+1)

10
(
Lα(ξ)Rα(ξ′)−1ϕ

)

9 (chv − chR)−
n
2

+l

9 ωx((ψ, π(x)ϕ))
9

∑
u=(u1,...,up)∈AP (s)

7 e−|y|2/t

(πt)d/2

7 (ei1i1′
⊗ · · ·⊗ eikik′)

43 (Sz: 16to20)
# Expr

9
((
Rα(ξ)ϑ(h)−1α(ξ′)−1ϕ

)
|N
)

7
(
b1b̄1, · · · , bmb̄m, cc̄

)

5
(
pi1ipi2i′2 · · ·piki′k

)
h′

5
(
pi1ipi2i′2 · · · piki′k

)

5 (pi,jpi1,i1 · · · pik,ik)
5

(
pjipi1i′1 · · · piki′k

)
h′

5 (pi,jpi1,i1 · · · pik,ik)Ω
5 Φ(ei1i1′

⊗ · · ·⊗ eikik′)h
′

5
(
pjipi1i′1 · · · piki′k

)

5 (−1)r−i

(d−r)!i!(r−i)!
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44 (Integral transforms, operational calculus)

44 (Sz: 2)
# Expr
646 −1
440 RN

394 dx
356 Rn

297 L2

216 f̂
212 2n
204 dt
188 x1

184 (x,y)
171 dy
151 Γm
149 2k
147 x2

140 f1

44 (Sz: 3)
# Expr

442 n,m
281 1

2

259 1/2

226
∞∫
0

213 n− 1
144 p, n
134 n+ 1
120 j = 1
92 ν + 1
90 ξ2

0

90
∫
RN

86 ε, ρ
82 ξ2

1

82 i = 1
81 n = 0

44 (Sz: 4)
# Expr

80 r1/2

65 Fp,n

63
∞∫
−∞

55 −1/2
52 (σ, rω)
46 Gp,n

41 a1/2

39 −(z|x)
32

∫
SO(n)

32 σn,m
30 1

2π

30 γn,m
29 V −1

k

29 α ∈ R+

27 f̂ k

44 (Sz: 5)
# Expr
112 n− k,m
95 n, n− k

66 (∂◦g)−1

61
∞∑
n=0

41
∞∑
m=1

39 e−(z|x)

36 (σ, ω; r)

35
∞∑
k=1

33 1
2πi

31 (σ, ω;λ)

30
n∏
j=1

27 −∆k/2
23 (x′, x”)

22
n∑
j=1

22
∞∑
k=0

44 (Sz: 6)
# Expr
78 Vn,n−k
24

{
(∂◦g)−1(y)

}

23 e−∆k/2

17
∞∑

k=−∞
15 σ ⊂ η ⊂ ω⊥

15 i(Arg(z) +Nα)

15 e−|x|
2/2

14 σn,n−k
12 wTx−K0

12 K ′ ∈ Ld1

44 (Sz: 7)
# Expr
39

∫
Vn,n−k

19 (x, ξ; y, η)

18
ρIm∫
εIm

18 (y, x, g(x))
16 (α, β;µ; x)
15 η2

1 − η2
e

15
∫

σ⊂η⊂ω⊥

14 (j = 1, . . . , n)
12 {eiλ|λ ∈ S}
12 1

γn,m(α)

44 (Sz: 8)
# Expr
24 n1, n2, n3

14 1
σn,n−k

12
∑

i,j,k,l

9 |ρ|− 1
2
−ε0

8 C l+〈ε〉,x

7 eψ(x)−ψ(y)

7 |m0(te
2πij)|

7
(
wT0 x−K0

)
+

7 1/2 − α +
√
λ

7 1/2 − α +
√
λ

44 (Sz: 9)
# Expr
19 (x, y, B◦g(y))
14 Tn1,n2,n3

10 eiα(ν+1) − 1
9 1

1−q2(ν+1)

9 |x� − γxy� |L∞

8
∥∥〈f2,Φ ~P2

〉
∥∥

7 α1, . . . , αn−1

7 |m0(te
2πij)|2

6 f(x) − f(σαx)
6 ξ2

0ξ
2
1η

2
1

44 (Sz: 10)
# Expr
9 ΩTn1,n2,n3

8 logw(t)
1+t2

7 1
iy

+ iy
R2

6 1−q
1−qν+2

6 |Im + x′x|−λ/2

6 (−i)m+1

(m+1)!

5 MΓk(s, . ,z)

5 bn,n−1,n−1

5
(
te2πij/(ν+1)

)

5 xn − 1 − n(x− 1)
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44 (Sz: 11to15)
# Expr
12 [(|z|+k) exp (i(Arg(z) +Nα))]

10 eiα(ν+1)−1
i(ν+1)

6
(

1
4

�
n−2
n−1

)

6
⋃
d2≤d1P

d2
K′

5
∣∣m0

(
te2πij/(ν+1)

)∣∣

5
Nx∫
0

sin t
t
dt

5 πnm/2

Γm(n/2)

5
〈fj ,ΦjK′〉
|K′|1/2

5
∣∣m0

(
te2πij/(ν+1)

)∣∣2
5 (G(p,n) \Gp,n × {0})

44 (Sz: 16to20)
# Expr
8 ξ2

1η
2
0 + ξ2

0η
2
1 − ξ2

0η
2
0

8 ~n1, ~n2, ~n3, ~k,~l

6
(
α1 + 1

α1
, . . . , αN + 1

αN

)

5

∣∣∣∣〈
〈fj ,ΦjK′〉
|K′|1/2 ,ΦP”j〉

∣∣∣∣
5 (x1, . . . , xN , x

′
1, . . . , x

′
N)

4 T ~n1, ~n2, ~n3,~k,~l

4
(
u(σ)−1

� σ0, ru(σ)−1
� θ
)

4 πkm/2Γm((λ−k)/2)
Γm(λ/2)

4
(q2α+2;q2)

∞

(q2;q2)∞

4 α1
∂
∂ξ1

+ · · ·+ αd
∂
∂ξd

194



45 (Integral equations )

45 (Sz: 2)
# Expr

1148 −1
394 m0

332 Lp

323 L2

230 (s,t)
220 L∞

213 qk
193 λc
186 k̂
156 L1

151 (t,R)
149 (t,x)
147 [0,T ]
146 ∆τ

145 fε

45 (Sz: 3)
# Expr

292
t∫

0

229 1
2

206 k + 1
171 qdk
146 n− 1
142 N ×N
131 ∆d

τ

131 k = 1
128 n+ 1
126 n, k
118 t− τ
111 |ln ε|
101 1/2
101 pdk
93 ∂βx

45 (Sz: 4)
# Expr
97 pk+1

63 −1/2
61 In,k
49 limn→∞
48 −2/3

47
∞∫
−∞

46 n, k`
45 −1/3
45 Γ(t,R)
43 ln |ln ε|
41 (1 −M2)
39 ∆(t,R)
38 Lp(�)

35 qk+1

34 BN×N

45 (Sz: 5)
# Expr

44 k̂ + np
43 2N × 2N
39 χΓ(t,R)

38 (ln |ln ε|)m
37 χ∆(t,R)

29 1
s−t

28 s− t→ ∞
22 (α + k)−1

22 }∞k=1

18
n∑
j=1

18 1 − Cvθ
18 ALp(�)

17
∞∑
n=1

17 (x− u, λ)
16 ωd1,k

45 (Sz: 6)
# Expr
33 (qk,pk+1)

26 I
−2/3
0

25 ωbk+np

25 (1 − Cv)
−1

22
Nn∑
k=1

22 I
−1/3
0

20
(
qdk,p

d
k

)

19 (T )2N×2N

17 ‖uε(τ,�)‖Lp
16 ‖Wε(τ,�)‖Lq

45 (Sz: 7)
# Expr

44
n−1∑
k=0

34 (t− τ, x− �)
31 (t− τ, x− y)
20 C1, (Lp,Lq)
18 (0, T ;L0

2)
15 qk+1 + qk
12 tuxn,k`
12 (qk,∆τqk)
12 pk+1 + pk
11 k̂ + (n− 1)p

45 (Sz: 8)
# Expr

11 (1 − u4)
−1/2

10 In,k
⋂
I = ∅

10 GC1,(Lp,Lq)

9 ωbk+(n−1)p

8 NC1,(Lp,Lq)

8 (xk,pk+1,uk)
7 c

(1−ρ)1/2

7
∣∣∣ωbk+np(t)

∣∣∣
2

7
∣∣∣ωbk+np(0)

∣∣∣
2

7 (Ck,−D2Sk)

45 (Sz: 9)
# Expr

15 qk+1+qk
2

14 (x−y)2

1−M2

12 pk+1+pk
2

11 a(t−0)
a(t+0)

11 ∆τ qk
∆τ tk

9
(
xdk,p

d
k,u

d
k

)

8
(
(n+1)2Bk

n(s,t)
)

8
∥∥∂βxWε(t,�)

∥∥
Lq

8
∥∥∂βxuε(t,�)

∥∥
Lp

8 1+r2

1−r2

45 (Sz: 10)
# Expr
20

(
qdk,∆

d
τ q
d
k

)

9 |ln ε|n(1−1/p)

8 ‖Enε(t− τ, x− �)‖
6 supt≤T (φ(Z2(t)))

p

5 x2

1−M2 + z2

5 sup
R∈(0,2dt ]

5
(
−p, k̂ + (n+1)p

)

5 Cn,an,...,a1
4 (4π(t− τ))−n/2

4 log (Qtw)(x)
log x
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45 (Sz: 11to15)
# Expr

14 (x−y)2

1−M2 + z2

14
(

(x−y)2

1−M2 + z2
) 1

2

9 (qk−1,∆τqk−1)
8
∥∥∂βxEnε(t− τ, x− �)

∥∥
L1

8 ‖Enε(t− τ, x− �)‖L1

8
∥∥∂βxEnε(t− τ, x− �)

∥∥
7

(
tuxn,k`,t

uy
n,k`

)

7
∥∥(1−Cv)−1

∥∥
Lp→Lp

6 e
i(λ−σ1) π

σ2−σ1

6 1
2π

log
∣∣∣a(t−0)
a(t+0)

∣∣∣

45 (Sz: 16to20)
# Expr

7
(qk+1+qk

2
, pk+1+pk

2

)

5
(
θ, I0 + 9

10
α−1

1 I
2/3
0 J, ξ

)

5
(
I0 + 9

10
α−1

1 I
2/3
0 J, ξ

)

5
∥∥∂βx∇Enε(t− τ, x− �)

∥∥
L1

5
(
MR−1

+ φ̆−1 −MR−1
− φ̆

−1
)

5
(
(1−M2)(ω+id(λ))2 + r2(λ)

) 1
2

4

(
r(λ)

(
x2

1−M2 + z2
) 1

2

)

4 r(λ)
(

(x−y)2

1−M2 + z2
) 1

2

4 u
(
tuxn,k`,t

uy
n,k`

)

3
‖wχΓ(t,R)‖X‖χΓ(t,R)‖X′

|Γ(t,R)|
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46 (Functional analysis)

46 (Sz: 2)
# Expr

24567 −1
7706 C∗

6813 L2

5188 x1

5003 xi
4988 ij
4908 xn
4621 C0

4190 a1

3446 x0

3433 K0

3222 ei
3077 [0,1]
2942 an
2848 ai

46 (Sz: 3)
# Expr

8371 i = 1
6099 1

2

5232 n+ 1
5203 n− 1
3844 1/2
3801 k = 1
3212 j = 1
2338 i ∈ I
2190 n = 1
2154 k − 1
1966 k + 1
1750 i, j
1562 n→ ∞
1248 C∗r
1093 i ∈ F

46 (Sz: 4)
# Expr

1330 −1/2
1022 limn→∞
993

∑
i∈F

570
∑

i∈I
362 Ω̂≤µ
357 〈x, ei〉
312 limk→∞
301 xn−1

288 (x, yi)
257 −1

2

233 Sn−1

229 )1/2

228 2j + 1
218 qn−1

209 Λχ′
2

46 (Sz: 5)
# Expr

3441
n∑
i=1

1349
n∑
k=1

957
n∑
j=1

628
∞∑
n=1

573 i, j = 1

503
∞∑
i=1

412 1 ≤ i ≤ n
412 }∞n=1

400
∞∑
n=0

338
m∑
i=1

329 )∞n=1

320 {1, · · · , n}
294

m∑
k=1

284 1≤i≤n
278 (zi, zj)

46 (Sz: 6)
# Expr

178
(
Ω̂≤µAi

)

149 |Φi − φi|2
94 E(M, τ)
67 ‖∇mu‖Lp(Q)

64 dimM
N̄
Mo

64 (A)w−AFD
63 (E0,E1,d,r)
59 (OnoαωG)
54

∑
s(e)=v

46 (Sz: 7)
# Expr

338
n∑

i,j=1

209
n−1∑
i=1

198 1 ≤ i 6= j ≤ n
169 1≤i6=j≤n

145
n−1∑
k=1

122
n−1∑
k=0

119 (X1,X2,· · · ,Xn)
95 0 ≤ s ≤ t ≤ T

89

∥∥∥∥
n∑
i=1

xi

∥∥∥∥

84
n−1∑
j=1

46 (Sz: 8)
# Expr

84

∥∥∥∥
b∫
a

f(t)dt

∥∥∥∥

84
(
Ω̂≤µAi

)4d

66 e−A(ρ)2t

55
(
Ω̂≤µAi

)2d

38
b∫
a

‖f(t)‖dt
35 i ∈ I, j ∈ Ji
31 Σk1,··· ,km
31 Πm−1,k,p

31 e−u0tD(ρ)2

31 f
(j−1)
nj−1

46 (Sz: 9)
# Expr

73

(
Z,
(
Ω̂≤µAi

)4d
)

59

∥∥∥∥
n∑
i=1

αizi

∥∥∥∥

39
n−1∑
j=i+1

37
(
b1/2Tb1/2

)

34 (D∗, ρ(z)d2z)
32 {p+ 1, . . . , p+ q}

31
n/2−1∑
k=1

31
(n−1)/2∑
k=1

29 m− 1, m− 1, p

28 (−2)−κ(i
L
j)

46 (Sz: 10)
# Expr

124
(
M,E

⊗
Ω̂≤µAi

)

90
n∑
j=1

|(zi, zj)|

80
n∑
j=1

|(yi, yj)|

65
(∑

i∈F |Φi − φi|2
)

52

∥∥∥∥
n∑
i=1

αizi

∥∥∥∥
2

51 |〈x,y〉 − 〈x,e〉〈e, y〉|
50

(
[0,1],

(
Ω̂≤µAi

)2d
)

46 Ω(M),Ω(M)fin∞
35

(∑
i∈F |Γi − γi|2

)

32 σ1, . . . , σs ∈ SN
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46 (Sz: 11to15)
# Expr

65
(∑

i∈F |Φi − φi|2
) 1

2

62 (H;E1, E2, E3, E4)

38

∣∣∣∣
n∑
i=1

ci(x, yi)

∣∣∣∣
2

38 JΩ(M),Ω(M)fin∞

38

∣∣∣∣
n∑
i=1

ci(x, yi)

∣∣∣∣
35

(∑
i∈F |Γi − γi|2

) 1
2

32
∑

σ1,...,σs∈SN
30 ekvk + ẽkṽk

27
n∑

i,j=1

|(yi, yj)|

27
(
(∗p1,Q) ∗ L

(
F1− 1

p

))

46 (Sz: 16to20)
# Expr
24

[
〈x,y〉 −∑i∈F 〈x,ei〉〈ei, y〉

]

20 ωfm1,p1,t1 ,fm2,p2,t2

20 fm1,p1,t1 , fm2,p2,t2

20

〈
n∑
i=1

pixi,
n∑
i=1

piyi

〉

20 ωΛχ′
2
(y),Jχ2z

∗Λχ′
2
(z′)

20
(
ωΛχ′

2
(y),Jχ2z

∗Λχ′
2
(z′) ∗ id

)

20 Λχ′
2
(y), Jχ2z

∗Λχ′
2
(z′)

20
∣∣〈x,y〉 −∑i∈F 〈x,ei〉〈ei, y〉

∣∣
19 (X1 +

√
εS1, . . . , Xn +

√
εSn)

18
∑

1≤j1,...,jt+1≤f

1≤t≤d
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47 (Operator theory)

47 (Sz: 2)
# Expr

14040 −1
3274 x1

3262 L2

2873 ij
2020 x0

1998 xn
1700 x2

1653 xi
1611 T1

1439 i1
1416 Tn
1366 (x,y)
1318 Lp

1308 [0,1]
1291 dt

47 (Sz: 3)
# Expr

3536 1
2

2746 1/2
2353 i = 1
2047 n + 1
2004 k = 1
1867 n− 1
1530 j = 1
1415 k + 1
988 k − 1
970 n→ ∞
958 n = 1
558 i+ 1
550 k = 0
545 j = 0
536 m− 1

47 (Sz: 4)
# Expr

1111 −1/2
544 limn→∞
308 −1

2

214 1
2π

210 limk→∞
200 h1/2

144 [−1, 1]
138 A1/2

136
∞∫
−∞

136 Hα,0

131 limt→∞
124 ik+1

122 (SUq(2))
118 im−1

118 1√
2

47 (Sz: 5)
# Expr

866
n∑
i=1

636
n∑
k=1

566 (T1,. . . ,Tn)

475
n∑
j=1

320
∞∑
n=1

290 (S1,. . . ,Sn)
269 }∞n=1

220
N∑
k=1

212
∞∑
k=1

199
∞∑
n=0

179 i, j = 1

153
∞∑
k=0

150
∞∑
j=0

137 1
2πi

124 n+1
2

47 (Sz: 6)
# Expr

144 H
−1/2
1

84 H
−1/2
0

59 (ι
⊗

ϕN
⊗

ι)
59 ΠnN×nN

59 Πn1×n1

57 −1/2, 1

53 dµ(t)
t

53 (ν1; `
n
2 )

50 π(f)Sϕ′

47 (Sz: 7)
# Expr

106
n∑

i,j=1

59 n1, . . . , nN
54 (x1,x2,. . . ,xn)
52 IH0 −X∗X
50 n1 + · · ·+ nN
50 u−1/2,1

49
k−1∑
j=0

47 (xi)1≤i≤m
45 (x′, t′, y)

43
n−1∑
k=1

47 (Sz: 8)
# Expr
51 log T+ − iπI
38 1 − c

µ
M(|t|)

36 (Hα,0 + i)−1

34 dµ(t)
1−t

31 f
(j−1)
nj−1

26 (α1,. . . ,αn+1)
T

24 Dtj ,ρj(t0)

23 )|s|=j ( mod l)

21 1 − 1
µ
M(t)

47 (Sz: 9)
# Expr

41
c+i∞∫
c−i∞

33 m + n+ `− k − 1

28 (−2)−κ(i
L
j)

27 (H;E1, . . . , En)
22 (rT1, . . . , rTn)
21 (xm+j)1≤j≤n
20 |t| = |s| = j (mod l)
20 (log T+ − iπI)∗

18 ‖T i0x‖‖x1 + x2‖
18 π

[m−1
k ]+2

47 (Sz: 10)
# Expr
23 i

~ log c
⊗

log a

22 1 − f
(j−1)
nj−1

16 (ωv,x∗w
⊗

ι
⊗

ι)
15 )|t|=|s|=j ( mod l)

13 a1!a2! · · ·an!
11 I +H

(
ψ

(−1)
α,n

)

11
(∑

k∈K‖Bk‖2)1/2

11
(
ν1

⊗
ν1; `

n2

2

)

11 1 − 1
2β

− r
β

11 dt
tan x−t

2
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47 (Sz: 11to15)
# Expr
62 (H;E1, E2, E3, E4)

29 1 −
(
1 − c

µ
M(|t|)

)
z

26 (σ; ε(1), . . . , ε(k))

23 e
i
~ log c

N
log a

23
1≤i≤rv

1 ≤ v ≤ f
22

(
A−1/2BA−1/2

)

18 1 ≤ j1, . . . , jt+1 ≤ f

18
1≤l≤sv

1 ≤ v ≤ f

18
(
σ∗i

2

(ω)R
⊗

ι
)

17

∥∥∥∥
n∑
k=1

x̄k
⊗

xk

∥∥∥∥

47 (Sz: 16to20)
# Expr
18

∑
1≤j1 ,...,jt+1≤f

1≤t≤d

18
1≤j1,...,jt+1≤f
1 ≤ t ≤ d

9 T i1...il−1ilil+1...ik

9 L2(ν1

⊗
ν1)+1L2(ν2

⊗
ν2)

9 [α(a∗iai)
⊗

(ωi
⊗
ι)(U)(ωi

⊗
ι)(U)∗]

9 i1...il−1ilil+1...ik
8 (f1(T1,. . . ,Tn), . . . , fk(T1,. . . ,Tn))
8 ξ2

1η
2
0 + ξ2

0η
2
1 − ξ2

0η
2
0

8
(
(xi)1≤i≤m : (xm+j)1≤j≤n

)

8
(
(xi+ωsi)1≤i≤m : (si)1≤i≤m

)
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49 (Calculus of variations and optimal control; optimization)

49 (Sz: 2)
# Expr

2026 x0

1638 −1
1186 dt
975 dx
902 x1

870 ij
826 t0
685 t1
682 x2

677 (x,y)
663 [0,T ]
648 R2

642 t2
641 ds
637 x̄
5604 uh

49 (Sz: 3)
# Expr
795 1

2

720 n+ 1
699 n− 1
658 k + 1
486 i = 1
426 i− 1
348 1, p
347 k − 1
307 1, 2
280 i + 1
261 s = 0
220 p− 2
210 j = 1
208 Ω \K
204

t∫
0

49 (Sz: 4)
# Expr
332 d

dt

199 W 1,p

131 Hn−1

105 ik+1

102 L1,2

101 L1,p

101 (Ω;R2)
95 pk+1

91 W 1,∞

87 (Ω;Rm)
86 ti+1

81 (U ;Rm)
80 limk→∞
73 (t0,x0)
69 ui,β

49 (Sz: 5)
# Expr

132 p−2
2

120
n∑
i=1

98 2 + α, I

81
n∑
j=1

70 si−1
k

57 t1, t2
56 i1...ik
55 1 − 1/M
48 ∂T

∂s

43 (x,∇uh)
43

m∑
i=1

40 n+1
δ

38 ∂Xt,α

38 gδr+1

36 p1...pk
534 uj−1

k

49 (Sz: 6)
# Expr
74 (ten; en)
56 (0,0,0,0,w0)
53 (x0, R/2)
32 At1 ,t2
31 (∂SΩ;Rm)

28
ik∑
i=1

26 (x1,x2,x3)
22 sup

0≤s≤h
21 (X0, 1/2)
21 T i1...ik

49 (Sz: 7)
# Expr
75 (g(t), K(t))
72 (y(t), y′(t))
63 (y(s), y′(s))
34 (g(t), K(s))
30 (g(s), K(s))
27 (u(t),Γ(t))
24 (x′, f(x′))
24 [t, x, k/n]
23 (k,qk,pk+1)
23 Mn×n

sym

49 (Sz: 8)
# Expr

31 µ2 + |x|2 + |y|2
25 ∂Ψα

∂
.
q
a

25 τ̂ g
x0,x[

20 (t, x,W (t,x))

19 ∂Xt,α
∂α

19 ∂Xt,α
∂t

14 B(X0, 1/2)
14 (q, v, c(q,v))

14
(
µ2 + |x + ty|2

)

12 (x1,x2,x3,x4)

49 (Sz: 9)
# Expr
56 (t, x(t), u(t))
46

(
t, x(t),

.
x(t)

)

30
tδr+1∫
tδr

28
sik∫

si−1
k

27 sik − si−1
k

22 (s, x∗(s), u∗(s))

21
tjk∫

tj−1
k

17 (k, x(k), u(k))

16
(
γ(t),

.
γ(t), t

)

13 5π
8
− 5ϕ

4

49 (Sz: 10)
# Expr
19 3ϕ/2 − π/4 + ψ
14 (P +Dxu(x,P ), x)
12 (x, ∂xv(x,t), t)

10

(
1∫
−1

W 2
XdX

)2

10 )i1...isis+1

9 (3ϕ/2 + π/4 + χ)
9 (3ϕ/2 + π/4 + θ)

9
(
µ2 + |x|2

) p−2
2

9
∥∥uδh − uδh−1

∥∥2

8 ∂2F
∂xi∂xj
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49 (Sz: 11to15)
# Expr
42 (t, x(t), u(t), s)

28
(
µ2 + |x|2 + |y|2

)p−2
2

21
(
t, x(t),

.
x(t), s

)

19 (k, x(k), u(k), s)

14 ∂T (α(t))

∂p
(i)
j

13 − cos (3ϕ/2 − π/4 + ψ)

12
(
en; en +

.

ξ(q̂,1)
)

11 ∂X(α(t))

∂p
(i)
j

11
(
µ2 + |x+ ty|2

)p−2
2

49 (Sz: 16to20)
# Expr
33 (t, x(t), u(t), ψ0, ψ(t))

31
(
µ2 + |x|2 + |y|2

)

30
tδr+1∫
tδr

28
(
µ2 + |x|2 + |y|2

) p−2
2

28
sik∫

si−1
k

25 ∂Ψα

∂
.
q
a

25 τ̂ g
x0,x[

22 (s, x∗(s), u∗(s))
21

(
t, x(t),

.
x(t), s

)

21
tjk∫

tj−1
k
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51 (Geometry)

51 (Sz: 2)
# Expr

1854 −1
1398 ij
956 z1

821 x1

697 z2

660 ik
614 z3

602 p1

576 pi
574 a1

554 x′

546 w1

520 x2

513 v1

500 xi

51 (Sz: 3)
# Expr

784 n− 1
595 n+ 1
593 1

2

560 i = 1
419 i + 1
335 k + 1
310 i− 1
309 ij
309 j = 1
304 ik
291 L2

q

255 (n− 1)
236 k − 1
217 (n+ 1)
197 i, j

51 (Sz: 4)
# Expr
131 (x, x′)
119 (z1,z2)
91 2n−1

89 (z3,z4)
78 (z1,w1)
76 (z, z′)
70 (w2,z3)
67 P0P1

67 (w1,z2)
65 (z2,w2)
61 ri,j
60 xn−1

59 (x1,x2)
58 Pi+1

56 dUR′

51 (Sz: 5)
# Expr
68 (M ′,∆′)

62
n∑
i=1

59 k n− k
45

⋃m
j=1

41
⋃m
i=1

41
r∏
i=1

39
n∑
j=1

36
m∑
i=0

35 (x1,...,xn)
34 i1i2
34 〉∞j=1

32 (z1,z
′
1)

32 (x1 − y1)

31
→

P0P1

31 (zn,z
′
n)

51 (Sz: 6)
# Expr
45 f(A)f(B)
30 2n−r−1

27 i ∈ Jo
⋃
J

27 (x1 − y1)
2

25 ilk′j ′

24 q2 + q + 1
23 Fq[t,t

−1]
22 t2 + t+ 1
21 f(C)f(D)
20 Gk n−k

51 (Sz: 7)
# Expr

109 βikij
77 αikij
62 (f(x), f(y))

40
n+1∑
i=1

37
→

f(A)f(B)
28 (f(y), f(x))
24 i ∈ Jo

⋃
J+

22 (f(X), f(Y ))
19 a ∗ u∗(k+b)

16 βijik

51 (Sz: 8)
# Expr
24 (f(x), f(ỹ))
17 (z1,z2,z3,z4)
16 (f(ỹ), f(x))
14 ((x1,x2),(y1,y2))
14 (f(y), f(ỹ))

13
⋃2k−1
t=0

12 Pi+1Pi+2

12 (P0, P1, P2)
11 [z1,z2,z3,z4]
11 Ψk,+`,−m

51 (Sz: 9)
# Expr
34 (P0P1.Q0Q1)
17 (f1, . . . , fr; k)

10
→

Pi+1Pi+2

10 (Q0Q1.P0P1)
10 (P0P1.P0P1)
10 (z1,1,...,z1,n)
9 (P0Pi.P0Pk)
9 4

(
n tan π

n

)
An

9 (Λi)i∈Jo
S
J+

9 (f1, . . . , fr; b)

51 (Sz: 10)
# Expr
15 ((x1,...,xn),(y1,...,yn))

9 yie
−eθj/yj

7
→

f(x)f(pn−1)
6 vi+1,i−k−1

6 T
(n)

log (yj/xn)

6 e−t log (z4−z2)

6 L2 +M2 +N2 + 1

6 (P0P1.Q0Q1)
2

6 (n− 2)(n− 3)(n− 1)!
6 −t log [±(z1−z3)]
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51 (Sz: 11to15)
# Expr
19

(
βikij ,α

ik
ij

)

10 αitj2iti1

9 αi1j2i1i2

9 αi1iti1i2

9 1 + i
n
, ... ,1 + i

n

8 log
(
yie
−eθj/yj

)

8 T̃
(j)

log
“
yie

−eθj /yj
”

8 rot
α
itj2
iti1

8 βi1iti1i2

8 |pi−pk|
|pi−pj |

51 (Sz: 16to20)
# Expr
4 (zn+k,1,...,zn+k,n,0,...,0)
4

(
−βikij , αikij + π

)

4 [f(x1), f(x2), f(x3), f(x4)]
4 {ze1, . . . , zei, ei+1, . . . , en}
4 α1

∂
∂ξ1

+ · · · + αd
∂
∂ξd

3 b2
0a

2
k + akbk + a2

0b
2
k

3 log
(
xj−2e

−θj−1/xj−1

)

3 (a2
0b

2
2 + a2b2 + a2

2b
2
0)

3 {aibi : 1 ≤ i ≤ n, ai ∈ A, bi ∈ B}

3

(
r∏
i=1

mi!

(2π)mi+1

)[k : Q]
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52 (Convex and discrete geometry)

52 (Sz: 2)
# Expr

3637 −1
2367 x1

1921 ij
1601 a1

1395 xi
1280 2n
1208 v1

1135 i1
990 x2

950 A1

864 b1

761 xn
761 Rn

726 2k
710 pi

52 (Sz: 3)
# Expr

3020 n− 1
1658 n + 1
1401 i = 1
1308 1

2

1051 d− 1
825 k + 1
807 i+ 1
790 d+ 1
779 j = 1
724 k − 1
668 i− 1
435 k = 1
409 i = 0
398 n− 2
394 i, j

52 (Sz: 4)
# Expr
281 Sn−1

122 Sn−1

110 −1/2
110 fn−1

110 rd−3

96 H∗S1

89 2k + 1
83 2n−1

79 (∆, ∂∆)
78 2k − 1
78 ez − 1
77 1√

2

69 xn−1

69
∑

λ∈Λ

69 1 − t2

52 (Sz: 5)
# Expr

274
n∑
i=1

177 d, k, n
150 [v1,. . . ,vm]

126
n∑
j=1

121
∫

Sn−1

116 k, `,m
93 b + x− 1

91
k∑
i=1

90 k, l,m
88 (a1,. . . ,an)

87
n∑
k=1

82
n∑
i=0

82 a+ b+ 1
76 T d × S1

73 (x1,. . . ,xn)

52 (Sz: 6)
# Expr

119 (d+ 1)(q − 1)
70 P d,k,n

53 zk,`,m
49 zk,l,m
47 (Rn)≥{0}
47 2a+ b + 1
41 2d

d+1

25 ωbk+np

24 (X////T )

24
{
(∂◦g)−1(y)

}

52 (Sz: 7)
# Expr

109 βikij
80 k[v1,. . . ,vm]
77 αikij
75 (b+ x− 1)/2
51 H∗

T d×S1

42
n+1∑
i=1

38
(
x

(k)
1 ,. . . ,x

(k)
n

)

37 d, k, n− 1
34 ∆(d+1)(q−1)

31
√

2d
d+1

52 (Sz: 8)
# Expr

25 ∆
(d+1)(q−1)
d

23 {o,r1,· · · ,rd−2}
21
(
Q[k,n] × Q̃[l,n]

)

20 2(d−2)
d−1

20 (k − 1, n− 1)e
18 P d,k,n−1

17 zk+1,l,m

17 log n
log log n

16 zk+1,`,m

15
⊗

k[v1,...,vm]

52 (Sz: 9)
# Expr
23 n− ik + i0 − 1
20 |c(t+s) − c(t)|
19 (x, y, B◦g(y))
18 M

N
m[|m| − 2k + 2]

17 [o,r1,· · · ,rd−3,x]
16 −i

k[v1,...,vm]

12 (b + x− 1)/2 + 1
11 (n− α− 4)/2
11

∑
λcp=16=λc

11 bp−1,mp−1
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52 (Sz: 10)
# Expr

27 ∆
(d+1)(q−1)
d−1

16 (Wn\
⋃
A(J,α); )

14
(
M

N
m[|m| − 2k + 2]

)∗

12 X̃n−1
k1,k2

12 (mn)!m!

(2πi)2

12 γ1γ2
γ1+γ2

11 |c(t+s) − c(t)|2
11 mij ,ij−1+1

11 e4π2ρ22r
2
i

10 Ur−1,r+k−2

52 (Sz: 11to15)
# Expr

19
(
βikij ,α

ik
ij

)

18 (b1, . . . , bn; k, ε)
18 (a1, . . . , an;m, k, γ)
17 ([o,r1,· · · ,rd−3,x], S)
14 [i+ k, i+ k + 2r − 1]

12 [x1,· · · ,xlm]SloSm

12 h0 + h1t
2 + · · ·+ hnt

2n

12 rn−2

(1+δr2)n−1

11 (N−1)κ0 + i
m

+ κi
11 1

|Sn−1|an−1b

52 (Sz: 16to20)
# Expr
13 s1 + 1, s2 − s1, . . . , sr − sr−1

10
(k+i+l+1)i+l−k

(i+l−k)!

9 (εs1, . . . , εsn;m, k, γ/8
m)

6 [o, r1, · · · , rd−3, G0

⋂
M ]

6 mn− p− q − r − s− b− l + 1
6
(
1 − zA1

)(
1 − zA2

)
· · ·
(
1 − zAn

)
(1 − z)z

6 ([o, r1, · · · , rd−3, G0

⋂
M ],S)

6 (εh1, . . . , εhn;m, k, γ/8
m)

6 xmn−p−q−r−s−b−l+1

6 e1−1/p

Γ(1+1/p)p1/p
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53 (Differential geometry)

53 (Sz: 2)
# Expr

34754 −1
12104 ij
9326 T ∗

9150 2n
7597 S1

6396 C∞

6096 x0

6057 x1

5342 ei
5088 (x,y)
4947 dt
4917 S2

4744 e1

4567 t0
4539 c1

53 (Sz: 3)
# Expr

12667 1
2

7637 n− 1
6398 n+ 1
4889 i = 1
3344 n− 2
3204 k + 1
3002 k − 1
2593 j = 1
2089 1

4

1820 i+ 1
1805 1, 0
1770 1/2
1739 p, q
1665 0, 1
1601 1, 1

53 (Sz: 4)
# Expr

1423 d
dt

1184 2n+ 1
964 ∂

∂t

929 Sn−1

804 −1/2
521 2n− 1
394 |t=0

379 2k − 1

362 Ω̂≤µ
336 2k + 1
325 −1

2

309 (λ0,ε0)
288 d

ds

279 (r2 + 1)
268 ∂

∂x

53 (Sz: 5)
# Expr

918
n∑
i=1

505
∑n

s=1

501
n∑
j=1

436
∑n

r=1

403 n−2
2

353
∑n

q=1

334 i, j = 1

314
m∑
i=1

259 ∂
∂xi

243 4
n−2

235
p∑
i=1

218
m∑
j=1

208
n∑
k=1

204 1, p, ε
200

∑n
m=1

53 (Sz: 6)
# Expr

260 2n
n−2

227 (C −M(E)E)

178
(
Ω̂≤µAi

)

159 (x1,x2,x3)

115 M
0

1,k

111 j1 . . . js
88 C −M(E)E
87 Y h−cy`

86 ΣNm
α=0

85 ǰ0 − µ0

53 (Sz: 7)
# Expr
388 n+2

n−2

193
n∑

i,j=1

174
n−1∑
i=1

110
(
tγ ,xk,xkγ

)

87 t ∈ [0, 1]

86 ∂2g
∂s2

73 H∗T d×S1

73 u
2n
n−2

72 −A(ρ)2
t

71
n−1∑
j=1

53 (Sz: 8)
# Expr

84
(
Ω̂≤µAi

)4d

84 n−2
4(n−1)

75 u
n+2
n−2

66 e−A(ρ)2t

63 100ε, 1/2 + ε

55
(
Ω̂≤µAi

)2d

47
(
∂2g
∂s2

)2

45 A1A2B1B2

42 HF (a, b)
n0

42 sin2θµsin
2θρ

53 (Sz: 9)
# Expr

73

(
Z,
(
Ω̂≤µAi

)4d
)

62 X100ε,1/2+ε

49 Y cy`
[h+dt2]

48
n+1∑
A,B=1

40 (a; b1, . . . , bn)
40 S3

−(2n−1)/2

37 (A; γ; t; p, q)

30 M
− pi−1

2
i

30 ∂
∂x

∧ ∂
∂y

53 (Sz: 10)
# Expr

124
(
M,E

⊗
Ω̂≤µAi

)

51
(

δ
δqi
, δ
δqj

)

50

(
[0,1],

(
Ω̂≤µAi

)2d
)

43
(

∂
∂pi
, ∂
∂pj

)

41
(

1
f2 −D

)−1/2

36
(

∂
∂pi
, δ
δqj

)

27 C bXΓ×MnY (Γ)

24
(

1
Ω
∂H
∂pr

)

23 i1 · · · ipλ1 · · ·λr
22 (γ; t1, · · · ; p, q)
521 (x1,. . . ,xn,v1,. . . ,vn)
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53 (Sz: 11to15)
# Expr

103 X i1... ir
j1... js

49 x2
1 + x2

2 + x2
3

35 ∂X i1 ... ir
j1... js

31 −3 + 4α1 ψ
′(α1)

27 |x|2|y|2 − 〈x, y〉2

21 l, exp(1/l−2ε/l2)ρ

21 e
ib|x|2

4(a+bt)

20 Ep1,p2
q1,q2

20 〈. . . : 〈Ys2 : gk〉〉 . . .
20 〈Y2 : 〈. . . : 〈Ys2 : gk〉〉 . . .〉

53 (Sz: 16to20)
# Expr
27 (α2 + α1 (−3 + 4α1 ψ

′(α1)))
18

{
xi + ϕd+1

i , xj + ϕd+1
j

}
d

18
{
xi + ϕd+1

i , xj + ϕd+1
j

}

18 1
2
− k+m+1

n
− 1

n+1

16 〈X1 : 〈X2 : 〈. . . : 〈Xs : gj〉〉 . . .〉〉
16 〈Y1 : 〈Y2 : 〈. . . : 〈Ys2 : gk〉〉 . . .〉〉
15 (x1, . . . , xn,W (x1,. . . ,xn,v))
12

(
x + εy, x̄+ ε2ȳ + ε

2
ω(x,y)

)

12 64(cos θµ+cos θρ)

sin2θµsin2θρ

11 τ 1
1̄,11 − τ 1̄

1,1̄1̄
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54 (General topology)

54 (Sz: 2)
# Expr

4396 −1
959 x0

718 (x,y)
588 S1

581 xn
579 x1

522 fn
449 C∗

442 [0,1]
432 xi
401 S1

384 Rn

379 y0

371 y1

368 g1

54 (Sz: 3)
# Expr

900 n+ 1
808 f−1

667 i+ 1
563 i = 1
505 k + 1
480 n− 1
401 s ∈ S
385 fin
340 k − 1
281 j = 1
270 1

2

266 C∗r
241 g−1

227
⊗L

R

216 π−1

54 (Sz: 4)
# Expr
151 Sfin
112 Ufin
101 ≥ {0}
74 IndL

73
(
X ,f

)

53 (BΓ,BΓ)
52

⋃
i∈I

49 MLip

47 indL
45 2k+3

44 hi,j
42 (BΩ,BΩ)
42 ClβX
41 limn→∞
41 R

[
X̄
]

538 fk+1

54 (Sz: 5)
# Expr

79
n∑
i=1

59 asdim

58
n∑
j=1

43 x+l
N

39
n∑
k=1

36
c∑

j=1

34 (x0, y0)
33 −2k+3

32 ‖x3 − x4‖
29 (UL)∨a )
29

⋃∞
n=1

28
k∑
i=1

28 }∞i=1

27 (S(I(f)))
26 W s

ε,n

54 (Sz: 6)
# Expr
47 (Rn)≥{0}
32 2−2k+3

30 σ(s0) − 1
26 }+∞

k=1

24 (K∗,Σ∗,F ∗)
24

(
f, 1

4n

)

23 (f × g1)
−1

23 [a(x)∗a(x)]
16 −22k+7

15 lk
n,θ̄

54 (Sz: 7)
# Expr

38
N−1∑
l=0

37 j, δ, k, η
35 α1, . . . , αt
34 (f(x), f(y))
29 (rν : ν ∈ pos(t))
22 [1 − pk+1(x)]

19
⋂i=n
i=1

18 ‖f(u) − f(v)‖
18 (αi ◦ ωL)−1

16 2−22k+7

54 (Sz: 8)
# Expr
23 (f−1(t)

⋂
Bd(A))

17 log n
log log n

15 Pj,δ,k,η
14 (α1, . . . , αt,ε)

13 (X1 + · · ·+Xn)
k

12 (Rn+1)≥{0}
10

(
g, 1

2n−3

)

10
(
νλp,ν(1−λ)p

)

9 γ ∈ (G2)
σ(z)

9 (YS,f ,TS,f)

54 (Sz: 9)
# Expr

19 [a(x)∗a(x)]
1/2

16 aki , a
k
i+1

14 B(α1,...,αt,ε)

13 Qmt
4 (K∗,Σ∗,F ∗)

12 δ
s(|h(x)|+1)

12 1 + 2−22k+7

10 (Rn, o.bdd.)≥{0}
10 µ(Nx) + µ̃(Nx)
9 X1 + · · ·+Xn − 1
9 (m+ k − p+ 2, ω)
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54 (Sz: 10)
# Expr
9 C(m+k−p+2,ω)

9
∑

g∈G : r(g)=x

8 m̄ ∈ Rn+1(x)
7 (f−1(t1)

⋂
Bd(Cν))

7 (Pj,δ,k,η(x))k
6 F \ F 1

(
f, 1

4n

)

6 23n+3

en−1

5 {xn : n ∈ N, n ≥ m}
4

ki−1∏
`=k+1

4 Mµ(Nx)+eµ(Nx)

54 (Sz: 11to15)
# Expr
10 m(α(ω)) + m̃(α(ω))

10
(
f, δ

s(|h(x)|+1)
∧ 1
)

8 λ(1−µ)
µ(1−λ)

8

(
f −

n∑
j=1

gj,
1

2n

)

8 (C∗(X), C∗(X), C∗(X))
8 yk

aki ,a
k
i+1

8 xk
aki ,a

k
i+1

7
(∑

g∈G : r(g)=xf(g)
)

7 {fα : Xα → Yα}α∈I(X)

7
(
K
⊗L

RS, L
⊗L

RS
)

54 (Sz: 16to20)
# Expr

6
{
{Pn(m̄)}m̄∈Rn+1(x)

}
n≥0

4
(
|f(u)|

q
p
−1 + |f(v)|

q
p
−1
)

4 ‖x2 − x3‖ + ‖x3 − x4‖ − ‖x2 − x4‖
4 ‖x1 − x3‖ + ‖x3 − x4‖ − ‖x1 − x4‖
4

(
∧V ⊗∧V ⊗∧V̄ ⊗∧V̄ , d′

)

4

{
dim (Xjm)

α
(m)
ij

: 1 ≤ m ≤ r(j)

}

3

∣∣∣∣
n∑
k=1

aki −
n∑
k=1

akj

∣∣∣∣

3
m(α(ω))+ em(α(ω))∑

i′=1

3

[∑
i

∑
|l|≥lj(ξ)

∣∣∣φ̂i′(ξ + l)
∣∣∣
2
]

3
(
−1

2
,−3

7
)
⋃

[3
7
, 1

2

)
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55 (Algebraic topology)

55 (Sz: 2)
# Expr

13780 −1
4496 H∗

2994 S1

2848 x1

2807 H∗
2600 2n
2522 2k
2409 ij
2019 π1

1704 [0,1]
1561 Sn

1553 x2

1542 f1

1512 a1

1490 i1

55 (Sz: 3)
# Expr

5295 n + 1
4378 n− 1
2133 i+ 1
1904 k − 1
1805 k + 1
1303 i− 1
1146 i = 1
1017 f−1

949 Aut
933 p− 1
931 p, q
850 m+ 1
840 m,n
817 Map
771 i, j

55 (Sz: 4)
# Expr

308 π−1
2

306 M−TM

286 2k − 1
279 Sn−1

276 pro−
253 (f1,f2)
251 2n− 1
241 2n+ 1
234 2k + 1
229 Xn+1

224 π−1
3

205 Mm,n

194 Igl+

181 LT (n)

178 [−1, 1]

55 (Sz: 5)
# Expr
193 Aut(Fn)
157 ttop1

156 M̃µ,c

152 Igl+ cell
125 (BGO(2n))

111
n∑
i=1

110 (X, Y ; f)
92 α, β, γ
81 Es,t

r

55 (Sz: 6)
# Expr
182 NAut(Fn)

64 p̄, X,G
57 (d+ 1)(q − 1)

44 q (?)−1

40 (c(L/S1))
39 S2r−1

+

39 1
2k−1

38 (X;Z/2Z)

55 (Sz: 7)
# Expr
55 f(α), f(β)
52 zµ,y + w0

50 ∆[n]
⊗

∆[m]
49 j1 + · · ·+ jk
41 (H2 × Cq, n)
38 k[v1,. . . ,vm]
37 (BGO(4m+ 2))
36 (C2r+1,Kn)
34 ∆[1]

⊗
∆[n]

55 (Sz: 8)
# Expr
21 (t0,ρ0)(t1,ρ1)
21 (q1, 0,−q1)
21 (A∗,−∗(B,π,n))
20 2n−1 − 1, 2
19 Vw(λ+ρ)−ρ
19 (YQ, XQ; fQ)

19 (zµ,y + w0)
5

18 νm−1,n−2

17 (q1,−q1, 0)
17 (−q1, q1, 0)

55 (Sz: 9)
# Expr
29 (X1 ∨ · · · ∨Xk−1)
27 (BP∗, BP∗BP )

22 (A,Z)γ,δα,β
20 (∂Zβ, Zβ, φβ)
19 (CU − Aff∼,τ )
18 (n−m + i,m− 1)
18

(
E(n)/Ik+1

n

)

18
(
M

N
m[|m| − 2k + 2]

)

17 S2n−2s+1
x

17 ∆≤d(d+1)(q−1)
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55 (Sz: 10)
# Expr
25

[
eV ,e

−1
V ,YV,d

]

20 (Sm × Sm/Z2,∆)
19 (BP∗/In+1,M)
17 [ιn, η

2
nσn+2]

16 H̃νm−1,n−2

15
(
S3 ∨ · · · ∨ S2d+1

)

14
(
M

N
m[|m| − 2k + 2]

)∗
14

(
CP n+1; IC•m̄

)

12 Tork[v1,...,vm]

12 (z 2i ◦ [η2λ−1])

55 (Sz: 11to15)
# Expr
27 (Xn−k −Xn−k−1)
19 [Σ1−nL(Σn−1X)]
18 [αφ(0)φ(1)φ(0)φ(1)]
14 (I i−1 × [0,2] × In−i)
14 ∆≤d−1

(d+1)(q−1)

13
[
· · ·
[
Λn,γjq

]
γjq−1

]

12 (W (t1),W (t2), p)
11 (Σ1−nL(Σn−1X))

11
2g−2∑

k=−(2g−2)

10
⊔

(α,β,γ)∈X0 ~X0 ~X0

55 (Sz: 16to20)
# Expr
9 (a1 · · · âi · · · âj · · ·aq+1, aj)

7
∣∣∣S(B×I)×zn+1

B×I
L(π,n)

∣∣∣
7 ei~ω .∧ ~ω+i|~µ|2y

6
(
X(cp)×aut(cp)S(c ∗);E(c0)

)

5
[
Bσ
s,j, B

τ
i,j +Bτσ−1

i,s

]

5 (L; (Rik−1∗· · ·Ri1∗G)|L)
5 ei~ω

′ .∧ ~ω′+i|~z|2y

5 i~ω′ .∧ ~ω′ + i|~z|2y
5 (x1,x2,· · · ,xi−1,xi+1,· · · ,xn)
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57 (Manifolds and cell complexes)

57 (Sz: 2)
# Expr

36809 −1
12210 π1

10957 S1

8061 H1

7003 2n
5043 S3

4918 S2

4902 x1

4724 2k
4702 a1

4402 c1

4327 ij
4257 [0,1]
3455 x0

3408 H1

57 (Sz: 3)
# Expr

6749 n− 1
5318 n+ 1
4375 i+ 1
4208 1

2

3777 i = 1
3098 k + 1
2759 i− 1
2742 k − 1
1866 i, j
1725 f−1

1540 p, q
1531 α−1

1505 j = 1
1406 m− 1
1337 t−1

57 (Sz: 4)
# Expr
682 2n+ 1
665 [−1, 1]
652 2n− 1
449 2k − 1
420 Sn−1

403 2k + 1
385 −1/2
385 2r + 1
338 2g − 2
325 [t,t−1]
287 σ−1

1

262 xi+1

257 vi+1

225 (z1,z2)
218 bg−1

57 (Sz: 5)
# Expr

326
n∑
i=1

321 S1 × S2

272 C2r+1

235 a2g−2

218
n∑
j=1

215
k∑
i=1

215 S1 × S1

210 [v1,. . . ,vm]
204 S2n−1

188 p1, q1

156 M̃µ,c

155
⋃n
i=1

147 t1, t2
144 (−1)n+1

125
n∏
i=1

57 (Sz: 6)
# Expr

118 (d+ 1)(q − 1)
118 n+ 2, 2p+ 1
93 n+ 2, 2p+ 2
83 F, λn−p
74

pjv

nj

72 2, . . . , 2
64 p̄, X,G
64 (X; pX , R)
60

(
g′τ , A

]
)

57 ([0,1]; {0}, {1})

57 (Sz: 7)
# Expr
160 (Y,E(π

⊗
ϕ))

160 2g − 2, 2g − 1
120 (C2r+1,Kn)
118 k[v1,. . . ,vm]
109 βikij
89 t ∈ [0, 1]
89 Dn+2, 2p+1

77 αikij
76 Dn+2, 2p+2

64 (n+ 1, p+ 1)

57 (Sz: 8)
# Expr
141 c2g−2, 2g−1

49 |Y (Γ)×T (M)

48 (∂X, V +(σλ,ϕ))
37 FAi,x,λk
34 c2g−3, 2g−2

30
(
∂X, V k(σλ,ϕ)

)

28 a−n+bn
2

27 Φq
λmλm−1

26 (∂X, V (σ.,ϕ))

25 ∆
(d+1)(q−1)
d

57 (Sz: 9)
# Expr
40 S3

−(2n−1)/2

39 (S1 ×D2, A, B)
38 (a; b1, . . . , bn)
31 L2

1

(
g′τ , A

]
)

25 (X1, X2;P,Q)

24
(
1 + qX−1

i

)−1

22 (L; i1, · · · , ir)
22 (X1, . . . , Xn : G)
21 D r

X(M)c0
18 {∆(V1)/∆(V2)}
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57 (Sz: 10)
# Expr

82 σn−pF,λn−p

41 σn−p(p−1)α−ρ
27 ∆

(d+1)(q−1)
d−1

25
[
eV ,e

−1
V ,YV,d

]

24
(
t1/2 − t−1/2

)

24 (Wh(ZG−)/Wh(ZH))
21

(
a−n+bn

2
− 1
)

20 (Sm × Sm/Z2,∆)
17 [ιn, η

2
nσn+2]

16
(
KW

⊗
K−1
X

)1/2

57 (Sz: 11to15)
# Expr

80
(
σn−pF,λn−p

,ϕ
)

29
(
σn−p(p−1)α−ρ,ϕ

)

28
∥∥∥
(
Ã,Φ̃

)
− (A,Φ)

∥∥∥
L2

2(gτ ,A)

27 (Xn−k −Xn−k−1)
27 (pj/qj; rj/sj)
26

(
Γ, C−ω

(
Λ, V k(σλ,ϕ)

))

23 A1, · · · , Âj, · · · , Ap
20 (Hom (C2r+1,Kn);Z)
19

(
βikij ,α

ik
ij

)

18 1−x−1

1−y−1

57 (Sz: 16to20)
# Expr
18 (h0, h1, h2; q0, q1, q2)
16

(
a−n+bn

2
−1
)
F +

(
b
2
−1
)
C−

15
(
∂X, V +

(
σn−pF,λn−p

,ϕ
))

13 (Jv
⊗

JvEvJv + JvEvJv
⊗

Kv)
11 (v2v3v1v2σ1v2v1v3v2)
11

(
K; q~α�λ1, . . . , q~α�λr)

10 c(TW )
(1+F0)

Q
j∈J(1+Fj)

10 (pr2n[Xk] ◦ f2n[k] ◦ pr2n[Xk])
9 (pk,j/qk,j; rk,j/sk,j)
9 (a2g−3a2g−2a2g−1b)
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58 (Global analysis, analysis on manifolds)

58 (Sz: 2)
# Expr

23775 −1
6119 L2

5995 ij
4985 T ∗

4829 x0

4736 C∞

4702 2n
4363 x1

3706 t0
3329 S1

3284 (x,y)
3111 dt
2998 2k
2825 λ1

2811 dx

58 (Sz: 3)
# Expr

9581 1
2

5237 n− 1
3884 n + 1
3023 i = 1
2591 1/2
2552 n− 2
1958 k + 1
1933 j = 1
1887 k − 1
1331 n− 4
1200 1

4

1122 n
2

1084 g−1

1053 p− 1
1043 i+ 1

58 (Sz: 4)
# Expr
906 −1/2
728 d

dt

644 ∂
∂t

447 2n+ 1
385 (k + iτ )
381 −1

2

362 Ω̂≤µ
354 Sn−1

340 δx,λ
323 2k + 1
288 limn→∞
281 (r2 + 1)

278 n+ 1
272 xn−1

262 2n− 1
5248 d

ds

58 (Sz: 5)
# Expr

567
n∑
i=1

375
n∑
j=1

298
p∑
i=1

298 n−1
2

295 n+1
2

279 i, j = 1
244 n−2

2

229 λp−1
k

209 1
2πi

190
k∑
i=1

189 4
n−2

174 2
n−2

174
∞∑
n=1

172 n
n−2

171 n/2 − 1

58 (Sz: 6)
# Expr

199 2n
n−4

178
(
Ω̂≤µAi

)

144 H
−1/2
1

125 ∂Pδx,λ
93 2n

n−2

89 F, λn−p
80 (x1,x2,x3)
77 N − 2p− 1

75 3λp−1
k

74 (ten; en)

58 (Sz: 7)
# Expr

228 n+2
n−2

194 n+4
n−4

185
n∑

i,j=1

160 (Y,E(π
⊗

ϕ))
110 (x′, ξ′, µ)

93
n−1∑
i=1

82 κ−1

|λ|1/m

72 −A(ρ)2
t

69
n−1∑
j=1

64 (∂X, V (σλ))

58 (Sz: 8)
# Expr
91 (∂X, V (σλ,ϕ))

84
(
Ω̂≤µAi

)4d

71 N−2p−1
2

66 e−A(ρ)2t

55
(
Ω̂≤µAi

)2d

48 i1, i2, i3
48 (∂X, V +(σλ,ϕ))
46 n−2p−1

2

44 Pδx,λ + vε

43 u
n+2
n−2

58 (Sz: 9)
# Expr

86
∂Pδx,λ
∂λ

73

(
Z,
(
Ω̂≤µAi

)4d
)

48
n+1∑
A,B=1

48 λ(h), λ(g), v
42 u∗

n+1 ,v

41
(
N−2p−1

2

)2

40 n+ 1 , v v

40
(
n−2p−1

2

)2

38
[
−π

2
, π

2

]

34 (D∗, ρ(z)d2z)

58 (Sz: 10)
# Expr

124
(
M,E

⊗
Ω̂≤µAi

)

88 σn−pF,λn−p

50

(
[0,1],

(
Ω̂≤µAi

)2d
)

41 σn−p(p−1)α−ρ

33
∂m−1
λ

(m−1)!

30
(
GFN , |TGN |1/2

)

28 grad ′α
2α

27 e−t(U
∗i∗D′ iU)2

26 (x′, y′, ξ′, µ)
25 i1, i2, i3
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58 (Sz: 11to15)
# Expr

80
(
σn−pF,λn−p

,ϕ
)

30 ekvk + ẽkṽk
27

(
λ, 1

k
∆′′k,ε

)

26
(
Γ, C−ω

(
Λ, V k(σλ,ϕ)

))

20 u∗
n+1 ,v v

20 (µ1,λ1), · · · , (µd,λd)
20

∂2Pδx,λ
∂λ2

18 M
− 4+2l
n−2

k

18
(
Λ, V +

(
σn−pF,λn−p

,ϕ
))

17 δk1,k2i1, i2

58 (Sz: 16to20)
# Expr

15
(
∂X, V +

(
σn−pF,λn−p

,ϕ
))

13 (x1y2 + y1x2 + z1t2 + t1z2)
13 (x1t2 + t1x2 + z1y2 + y1z2)

12
{(

N−2p−1
2

)2
,
(
N−2p+1

2

)2
}

11 τ 1
1̄,11 − τ 1̄

1,1̄1̄

11 64(cos θµ+cos θρ)

sin2θµsin2θρ

11 P∂M,≥0, gP∂M,≥0g
−1

11
(
GFN , L(π∗E)

⊗ |TGN |1/2
)

10
2n∑
i=1

zyic(ei)√
t

10 (pr2n[Xk] ◦ f2n[k] ◦ pr2n[Xk])
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60 (Probability theory and stochastic processes)

60 (Sz: 2)
# Expr

13910 −1
6343 x1

3831 (x,y)
3699 t0
3565 ds
3304 x0

3171 dt
3146 x2

3107 t1
2980 [0,1]
2946 L2

2930 dx
2805 xi
2428 Xt

2419 X1

60 (Sz: 3)
# Expr

6988 1
2

5735 i = 1
4798 n− 1
3883 1/2
3261 n+ 1
3161 j = 1
3157 k − 1

2955
t∫

0

2734 n→ ∞
2630 k + 1
2348 k = 1

1830
∞∫
0

1777 i, j
1769 s, t
1647 i + 1

60 (Sz: 4)
# Expr

1719 −1/2
1582 limn→∞
723 limt→∞
473 lim sup

n→∞
403 limN→∞
395 ti+1

332 n1/2

325 )1/2

319 xn−1

310 d
dt

290 limε→0

287
∞∫
−∞

256 lim inf
n→∞

249 limk→∞
236 xk−1

60 (Sz: 5)
# Expr

1258
n∑
i=1

741
n∑
j=1

659
∞∑
n=0

578
N∑
i=1

557
∞∑
n=1

535
n∑
k=1

457 n−1/2

417 1 + o(1)

408
∞∑
k=1

311
k∑
i=1

301
∞∑
k=0

294
n∏
i=1

277
∞∑
i=1

238
m∑
i=1

233
k∏
i=1

60 (Sz: 6)
# Expr
107 νp−1,0

82 (ξεs,Y
ε
s )

70 Q
−1/2
1

69 (log l)1/3

68 K(x)
εp

66 C+,1/2

64 sup
0≤t≤T

63 ϑt+1: w

59 vε,eu0

51 (~σ1,~σ2)
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60 (Sz: 7)
# Expr

136
n−1∑
k=0

113 1 ≤ h, t ≤ n

112
n−1∑
k=1

101
n−1∑
j=0

100 0 ≤ s ≤ t ≤ T

99
n−1∑
i=0

87
m−1∑
j=1

69 R−ji,li

65
n−1∑
i=1

65 (x1,x2,. . . ,xn)

60 (Sz: 8)
# Expr
96 det

1≤h,t≤n
38 1 − c

µ
M(|t|)

37 limAβz �x→z
36
(
0, T ;L2

(
Rd
))

35 vε,eu0,n

35 Iθ̄, θ̄′
34 (t0, t; a, b)

32 Q
−1/2
1−u

31 k1, k2, k3

31 −βJL1/2
n

60 (Sz: 9)
# Expr
58 tnl−1, t

n
l

49 B0,α
R0,Rα

39
[∑

x∈Ck c̃(ηx)
]

33 (κ, κ− 4, κ− 4)

33 Bα,β
Rα,Rβ

32 Ap−1
N−(p−1)

32 {p+ 1, . . . , p+ q}
31 e−βJ

L1/2
n

31
(
0,+∞;L2

(
Rd
))

30
Zt+Zt+h

2

524 (p−1)!
Np−1

60 (Sz: 10)
# Expr
37 ti ∈ Dn, ti ≤ t

36

√
2/2∫

−
√

2/2

29 (−r~e1, r~e1)

27 P a,b
N,+,0

24
(

2−α
2nα

)2/3

23
(
ΣT

(i)Σ(i) − zI
)−1

23 C
(
[0,τρ];H

1
(
Rd
))

22 ux1x2...xk−1

22 k
k1,k2,k3

21
log log2(2δ−1)

n

60 (Sz: 11to15)
# Expr
37

∑
ti∈Dn,ti≤t

34
(
yπ(j) − yπ(j)−1

)

29 1 −
(
1 − c

µ
M(|t|)

)
z

27 N + 1
2
, k + 3j + 3

2

24 )3
tnl−1,t

n
l

23
2nσ(Sd−1)

2−α
22 (J1

2 (f 1
2 ), . . . , Jn2 (fn2 ))

22 Ĵ ∈ Ap−1
N−(p−1)

22
∑

bJ∈Ap−1
N−(p−1)

20 (f(X) − E[f(X)] ≥ x)

60 (Sz: 16to20)
# Expr

41
k∏
i=1

εjiεliR
−
ji,li

22 [(i(s)−1)∆r, (i(s)+2)∆r − 1]
16 T i

N+ 1
2
,k+3j+ 3

2

14 e
A(t−s)+

tR
s
z(θrω)dr

14 A(t−s) +
t∫
s

z(θrω)dr

13 (t1, · · · , tn; tn+1, · · · , tn+m)

13
k∏
i=1

εjiεliRji,li

12 (ωU ,ω
1
S,ω

0
S,ω̃

1
S,ω̃

0
S)

10 B0,β
1
2
R0
β ,

1
2
Rβ
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62 (Statistics)

62 (Sz: 2)
# Expr

1633 −1
774 2k
585 xi
553 x1

544 x0

499 σ2

492 τk
472 Xi

437 dx
426 Pn
402 ds
402

√
n

369 Xj

367 nh
322 xn

62 (Sz: 3)
# Expr

849 i = 1
737 1

2

627 j = 1
607 1/2
501 k − 1
443 i− 1
402 1

n

382 k + 1
305 k = 1
234 n−1

215 n− 1
205 m− 1
199 t+ h
195 n, j
186 2 − α

62 (Sz: 4)
# Expr

265 −1/2
188 Y (t+h)

162 Sd−1

142 n1/2

137 τk+1

135
∞∫
−∞

117 limn→∞
95 )1/2

88 ∂
∂h

77 ts−1

76 1
2π

72 rj−1

69 2k + 3
68 (ds,dx)
68 hλ−1

62 (Sz: 5)
# Expr

425
n∑
i=1

199
n∑
j=1

153 n−1/2

117 n− 1, N

93
n∑
k=1

70 1 + o(1)

68
N∑
i=1

64 t+ 1: w

62
∞∑
k=1

62
m∑
i=1

56 1
2h2

52 [y1, y2]
52 1 + k−1

51
M∑
j=1

49 v̂i−1

62 (Sz: 6)
# Expr

68
Xj−x
h

63 ϑt+1: w

55 b−a
2h

35 ‖fλ − f‖2
n

35 τp(ω)+1

33
∥∥∥f̃ − f

∥∥∥
2

n

33 e
1

µhλ

31 (1 + k−1)
2

27 e
1

2h2

27 1 + 2s+ β

62 (Sz: 7)
# Expr
49 FY (t)|Z t

35 δ ∈ (0, 1]
30 mj, rj−1

27 2−α
2nα

26 1
φk(s/h)

24
L−1∑
l=1

24 1
2h2 s

2

21
(
xn|θ̂(xn)

)

20 ∂εk(α)
∂θ

18 [τk, τk+1]

62 (Sz: 8)
# Expr
34 inf

δ∈(0,1]

28 Xj − (a + b)/2
25 2nσ

(
Sd−1

)

24 e
1

2h2
s2

22 log log2(2δ
−1)

21 hλ−1(Xj − x)
19 α + n−1/2τ
18

cαj
αj−1

17 − 2β
2β+1

16 e
1
µ(

|s|
h )

λ

62 (Sz: 9)
# Expr

23 ∂2εk(α)
∂θ2

20 (x|σ, β, θ, G)

20 H
1/2
dPn,2

18 n,K, s, T, τ

17 n−
2β

2β+1

14 φw(s)
φk(s/h)

13 θ ∈ Θn,K,s
′

13 Γ(α+1) + o(1)
11 n

M
z(eit−1)

11 Γ(α+2) + o(1)

62 (Sz: 10)
# Expr

28
Xj−(a+b)/2

h

24
(

2−α
2nα

)2/3

22
log log2(2δ−1)

n

18 Θn,K,s,T,τ

14 (x|σ, β, 0, δ0)
13 sup

θ∈Θn,K,s
′

13 Eεnφ
2
εn − σ2

12 Y (τk+1)|Z τk

12 (g ◦ f, g ◦ f 2, · · ·)
11 σ

(
Sd−1

)
R1−α

62 (Sz: 11to15)
# Expr

23
2nσ(Sd−1)

2−α
20 f(X) − E[f(X)] ≥ x

16 Y (t+h)|Z τk = z

15

∥∥∥∥n−1
n∑
i=1

εiδXi

∥∥∥∥

15

∥∥∥∥n−1
n∑
i=1

giδXi

∥∥∥∥
14 fnh(x) − E fnh(x)
13 sup

θ∈Θn,K,s,T,τ
′

13 εk
(
α+n−1/2τ

)
≤ x

13 θ ∈ Θn,K,s,T,τ
′

12 n
m
z
(
eit

m
n −1

)
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62 (Sz: 16to20)
# Expr
8 2−α

2nσ(Sd−1)
1/(α−1)

8
[
un
(
x,α+n−1/2τ

)
− ũn(x,α)

]

7 logNmQ(f ;λ(m))
logNm

6 Y (τp(ω)+1)|Z τp(ω)+1

5 eis
Xj−a

h − eis
Xj−b

h

5 V ar
(
F̂ (ts−1)

)
+ V ar

(
F̃ (ts−1)

)

5
−εn(λ/µ)h−λ∫
−(λ/µ)h−λ

5 (U1 ∈ du1 |φ(x0,U1) = x1)

5 e−(1+ε)c(1+δβ)u−β/2

4 hλ(1+α)+λ0−1e
1

µhλ
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65 (Numerical analysis)

65 (Sz: 2)
# Expr

2661 −1
944 ij
786 x1

772 xi
594 L2

579 2k
553 t1
540 dt
540 x0

514 σ1

509 σ2

504 dx
493 2n
475 hk
445 t0

65 (Sz: 3)
# Expr

1563 1
2

1128 n+ 1
807 n− 1
706 k + 1
558 i + 1
529 i = 1
470 ε, a
432 i− 1
395 k − 1
364 1/2
362 j = 1
356 i, j
352 k = 0
341 j = 0
341 j + 1

65 (Sz: 4)
# Expr

215 (Ω;R2)
170 (σ1,σ2)

164
1∫
−1

115
2π∫
0

110 xi+1

98 [−1, 1]
97 limn→∞
94 (τ1,τ2)
91 (xi,yj)
84 (t1,t2)
83 d

dt

81
∑

i,j

78 ti+1

72 ξk+1

72 ξl+1

65 (Sz: 5)
# Expr
228 i+ 1

2

121 j + 1/2
98 }∞n=0

91 uδε,a
81 un+1

h

77 i− 1
2

73 i + 1/2
72 [n]!q
70 a+b

2

68 [(L−1)/2]

68
∞∑
s=0

66 (τ2 − t2)
64 (τ1 − t1)
64 i− 1/2

64
n∑
i=1

65 (Sz: 6)
# Expr

114 hi+ 1
2

77 xi+ 1
2

66 (τ2 − t2)
2

64 (τ1 − t1)
2

63 ϑt+1: w

40 xi− 1
2

36 wη,µ − u
35 n+ 2k + 1
35 ∆hk ,`k

32 [(N2−1)/2]

65 (Sz: 7)
# Expr
72 (a, b; c; z)

55
n−1∑
k=0

43 uδ,iε,a

42
ξl+1∫
ξl

41 i+ 1/2, j

40
ξk+1∫
ξk

40 i + 1
2
, j

39
n−1∑
i=0

35 Th,λ − tj

33 i, j + 1/2

65 (Sz: 8)
# Expr
26 k1k2l1l2

21
(
xi+ 1

2
,yj

)

18 (ξi,ξj,ξk,ξl)
17 uδnεn,an
16 (I + kA+ kBn)
16 i+ [(N1−1)/2]
16 C0,p−var

16 j + [(N2−1)/2]
15 Γδnεn,an
14 (xi+1 − ξi)

2

65 (Sz: 9)
# Expr

24 (k+1)2 + (l + 1)2

22 pk1k2l1l2

21
n−i−1∑
k=0

20 Γδ,i−1
ε,a

19 unh − un−1
h

19 h−i+1 − h+
i

16 k+
j

2 − k−j
2

15 h+
i

2 − h−i
2

15
dnq
[n]!q

15
(
βπ1 ,. . . ,β

π
n−1

)

65 (Sz: 10)
# Expr

24
(
(k+1)2 + (l + 1)2)λ

16 k = i− [(N1−1)/2]
16 l = j − [(N2−1)/2]

14 (I + kA+ kBn)
−1

11
m−1∑

l=−m+1

10 1
L2−2λ22λ

10 (k2 + l2)
λ+1/2

9 1

f( l
2m−1)

8 (∂1ui − ux(xi))
2

8 (δhk,`kv
−
r )

2
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65 (Sz: 11to15)
# Expr

50 (τ1−t1)2 + (τ2 − t2)
2

44
(
(τ1−t1)2 + (τ2 − t2)

2)λ

20
i+[(L−1)/2]∑
k=i+1

20
j+[(L−1)/2]∑

l=j+1

19
unh−u

n−1
h

∆t

19
h−i+1−h

+
i

2

17 s+ α
(

1
p
− 1

2

)
, α

16
i+[(N1−1)/2]∑

k=i+1

16
j+[(N2−1)/2]∑

l=j+1

16 1

((k+1)2+(l+1)2)
λ

65 (Sz: 16to20)
# Expr

15 u(xi+1)−u(xi)
h
i+1

2

10 [a1, b2; a2, b2; · · · ; al, bl]

10 (sin2(σ1/2) + sin2(σ2/2))
λ

10 (sin2(σ1/2) + sin2(σ2/2))
8 1

((τ1−t1)2+(τ2−t2)2)
λ

8

[
q
h∫
0

ω1(t)dt+ h
q∫

0

ω2(t)dt

]

7
(
Sg

δn
εn (t)(vn) \ Γδnεn,a(t)

)

6

∣∣∣∣f(x) − 1
b−a

b∫
a

f(t)dt

∣∣∣∣
6 sin2 σ1

2
+ sin2 σ2

2

6
(
sin2 σ1

2
+ sin2 σ2

2

)λ
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68 (Computer science)

68 (Sz: 2)
# Expr

3624 −1
1403 x1

1309 ij
1028 pi
1006 [0,1]
789 i1
764 a1

750 k1

738 θ1

737 Xi

695 xi
690 θ2

671 X0

658 ai
657 [r]−

68 (Sz: 3)
# Expr

2088 , . . . ,
1125 n− 1
1073 n+ 1
855 i = 1
787 1

2

664 1 − z
644 top
554 j = 1
517 i + 1
514 α, β
499 k − 1
495 m− 1
479 i− 1
420 (s+ 1)
412 cat

68 (Sz: 4)
374 α,β

320 P (s+1)

194 Igl+

184 Yn−s
173 −1/2
131 (G,G′)
94 πα,n
87 km+1

68 limn→∞
64 2n+ 1
63 ST−1

2

62 (Hm − 1)
61 Xβ+1

58 (pi,pj)
55 2k − 1

68 (Sz: 5)
# Expr
278 n− s+ 1
251 n− r + 1

178
n∑
i=1

157 ttop1

152 Igl+ cell

127 (1 − z)−1

104 [x1,· · · ,xn]
92 α, β, γ

82
n∑
j=1

74 θ1

⋂
θ2

73 θ1

⋃
θ2

68 (n− s+ 1)

66
n∏
i=1

64 q∗S×X

63
∞∑
n=0

553 VP (s+1)

68 (Sz: 6)
# Expr

125 Yn−s+1

122 Zn−r+1

48 Yn−r+1

45 (ai 7→ fi)i
44 (1 − z)−λj

40 An−s+1

39 (n− s+ 1)n
36 (cat(X), cat(U))
32 (k + 1)(k + 2)

31 (1 + k−1)
2

68 (Sz: 7)
# Expr
109 βikij
77 αikij
69 (M ;P, I, J)

67
m−1∑
j=1

53 f(α), f(β)

52
n−1∑
k=1

43 i1, . . . , in
38 A(n−s+1)n

34 l1, . . . , ls

30
n+1∑
i=1

68 (Sz: 8)
# Expr

40
[
1Ca,ttop1

]

31 k1, k2, k3

30 xi1,...,in
23 |1 − z|a+b+1

19 (θ1

⋂
θ2

⋂
θ3)

16 {θ1,θ2,θ3,θ4}
14 s1, s2, s3

12 2
Γ(−1/2)

12 (≤ f(x0), x0)

12 (2k)!
2kk!

68 (Sz: 9)
# Expr
146 i, j, k, l,m
27

∣∣eiθj − eiθk
∣∣

22 (A,Z)γ,δα,β
20 (∂Zβ, Zβ, φβ)
17 (f1d1 ,· · · ,fndn)
14 (T = f |T = (p

⋂
b))

14 (1 − z)−kα
′+1

11
n−(m−1)∑

j=0

11 n−1−j
m−2

11 i, j,m, l, k

68 (Sz: 10)
# Expr
42 ci,j,k,l,m
30 Ci,j,k,l,m
27

∣∣eiθj − eiθk
∣∣2

22 k
k1,k2,k3

18 k1 + k2 + k3 = k
18 (M ;P ′, I ′, J ′)
15 (X1

⋂
X2

⋂
. . .
⋂
Xk)

14
(
M ;P , I , J

)

10
⊔

(α,β)∈Y 0~Y 0

10 s
s1,s2,s3
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68 (Sz: 11to15)
# Expr

19
(
βikij ,α

ik
ij

)

18 X1, X2, . . . , Xk ∈ DΘ

18 [αφ(0)φ(1)φ(0)φ(1)]

15 (1−z)−λj
ψ′(λj)

14 |1 − z|−kα′+1+(2α−ε)

14 k1, . . . , km, km+1

14 −kα′ + 1 + (2α− ε)
14 k

k1,...,km,km+1

13 C i,j,k,l,m

12 i1, j1, k1, l1, m1

68 (Sz: 16to20)
# Expr

8 1 − m!Γ(kβ+1)
Γ(kβ+m)

8
(
A(n−s+1)n × An−s+1 × Vs

)

7 i, π(j), π(k), π(l), π(m)

6 C i,π(j),π(k),π(l),π(m)

6 (a1b1c2 + a1b2c1 + a2b1c1)
6 (a1b1c3 + a1b3c1 + a3b1c1)

6
[
1 − m!Γ(v+1)

Γ(v+m)

]−1

6 |1 − z|−(k1+k2)α′+1+(2α−ε)

6
Ck1Ck2

4Γ((k1+k2)α′−1)

5
(
1 − m!Γ(β+1)

Γ(β+m)

)−1
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70 (Mechanics of particles and systems)

70 (Sz: 2)
# Expr

1790 −1
1033 qe
776 ij
698 2n
682 T ∗

570 x1

549
.
q

547 t0
535 xi
520 ν◦
491 ∇̃
484 dt
458 S1

368
.
x

353 ∂L

70 (Sz: 3)
# Expr

825 1
2

602 n− 1
599 k + 1
465 s = 1
412 i = 1
393 r = 1
348 vqe
343 q = 1
294 k = 1
260 j = 1
251 −1
239 k − 1
228 i+ 1
213 m = 1
210 N − 1

70 (Sz: 4)
# Expr

123 d
dt

98 W 1,p

82
2π∫
0

69 eλ,i
65 −1/2
56 A0,p

53 (φ0,φ1)
52 θk+1

50 gk+1

50 (qe)
−1

50 (τvqe)

49 ∂
.
q
a

48 −2/3
48 −1/3
48 q(t0)
47 (R,R′)
44 1

ν◦

44 v0
qe

42 sm−1

41 fλ,i

70 (Sz: 5)
# Expr
446

∑n
s=1

382
∑n

r=1

343
∑n

q=1

196
∑n

m=1

187
∑n

a=1

176
∑n

k=1

133
∑n

i=1

113
∑n

c=1

104
∑n

b=1

86
∑n

j=1

63
n∑
i=1

61 Xe
+++

48
∑n

e=1

43 ‖2
L2(Σ)

35 ∂
∂xi

70 (Sz: 6)
# Expr
111 j1 . . . js
111 i1 . . . ir
52 ∂H

∂ps

52 ∂H
∂pr

50 ∂H
∂xr

50 ∂H
∂xs

36 (x1,. . . ,xn,v)
29 ∂L

∂xi

27 (x1,. . . ,xn,w)

26 I
−2/3
0

70 (Sz: 7)
# Expr
33
(
Expqe(τvqe)

)

27 (φ, J0; J
′)

25
n−1∑
h=1

23 ∂nr
∂yj

21 ∂ns
∂yi

19 [g, ρ, v]
18 ∂L

∂
.
q
A

17
(
H, J̃ ; ẑ

)

16
n+1∑
k=3

16 ∂yi ∂yj

70 (Sz: 8)
# Expr

25 ∂Ψα

∂
.
q
a

23 2λ, eiēj
17 (R,R′, kpp)
14 ∇sH

Ω
−Qs

13 g−1
k gk+1

12 (x, ωx(x,t), t)

12 ∂
.
q
a
∂
.
q
b

12 ∂eL
∂
.
q
a

11 h−1(h(ϕ) + π)
11 (t1,t2,t3,t4)

70 (Sz: 9)
# Expr
18 (x, t|x0, t0)

16
(
γ(t),

.
γ(t), t

)

15 2, ēi, ēj
14 J13q1 + J23q2

12 e2λ,eiēj

11 f2λ,eiēj

10 (x1,y1,· · · ,xn,yn)
9 Xe′

β1β2β3

8 C �
Zp/Λp,0

8 ‖u∗Ξ|Σ − Ξ|Σ‖

70 (Sz: 10)
# Expr

24 1
Ω
∂H
∂pr

21 (x1,. . . ,xn,v1,. . . ,vn)
18

[
v0
qe

]
,µ0

1,µ
0
2

15 C2,ēi,ēj

15
(

1
Ω
∂H
∂ps

)

13 (x1,. . . ,xn,p1,. . . ,pn)
13 (S1 × Y, T ∗Y

⊗
g)

12 (x, ∂xv(x,t), t)
11 i1 . . . . . . . . . ir
11 j1 . . . bk . . . js
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70 (Sz: 11to15)
# Expr

103 X i1... ir
j1... js

35 ∂X i1... ir
j1... js

18 1
Ω

∂H
∂xr

−Qr

15 1
Ω

∂H
∂xs

−Qs

12 ∂2H
∂pq ∂pk

11 ∂2ν
∂yi ∂yj

9 a
(m−1)
sm−1sm−1

9 (c1 − c2, b1 − b2)

8 ∂2L
∂vi ∂vs

8 (Y ′1(q0), · · · , Y ′m(q0))

70 (Sz: 16to20)
# Expr
13 (x1, . . . , xn,W (x1,. . . ,xn,v))
8 (v0 + v1(v0,α,λ,ξ), α, λ, ξ)

6
∂X

i1... ir
j1... js

∂xm

6
∂X

i1... ir
j1... js

∂xq

6
(
Xe
α1α2α3

,Xe′

β1β2β3

)

5
(
θ, I0 + 9

10
α−1

1 I
2/3
0 J, ξ

)

4
∂X

i1... ir
j1... js

∂vb

4 f 0
N−1f̄

0
N−1 + f 0

N f̄
0
N

4
∫

Pα0 ..σ
−n+1Pαn−1−γ̄

4 (1 + ww̄)(∂Lw∂Rw̄ − ∂Rw∂Lw̄)

74 (Mechanics of deformable solids)

74 (Sz: 2)
# Expr

1106 dx
886 L2

554 H1

540 R2

523 Ω
523 [0,T ]
515 H1

511 εn
433

∫
Ω

412 −1
378 Rm

376 ∂D
373 [0,1]
363 rε

351 un

74 (Sz: 3)
# Expr

470 ε, a
438 N − 1
255 1

2

245 i− 1
239 n− 1
190 SBV
168 i = 1
165 tδi
159 j − 1
145 Ω \K
142 GSB
142 1, 2
137 n+ 1
135 1, p
131 r + 1

74 (Sz: 4)
# Expr

337 HN−1

299 (Ω;R2)
122 Hn−1

102 L1,2

97 (Ω;Rm)
89 W 1,p

81 (U ;Rm)
78 Sg(t)

69 εn, h
62

∫
Ω\K

59 εn, a
58 wη,µ

55 Mm×n

43 (x′, 0)
41

(
Ω;RN

)

74 (Sz: 5)
# Expr
99 εn, hn
91 uδε,a
78 un+1

h

70 si−1
k

63 δ, i− 1
59 εn, an
48 un−1

h

47 r, ∂SΩ

45
3∑
j=1

42 F 2
pot

39 uδi−1

38 gδr+1

37 gδnεn
36 tδr+1

36 tδi+1

535 H1
Γ,s

74 (Sz: 6)
# Expr
36 wη,µ − u
34 (rεx′, 0)
32 uεn,hn

31
N ′∑
n=1

31 (∂SΩ;Rm)

28
ik∑
i=1

25 vεn,hn
25 sup

0≤t≤T
20 uδε,a(τ)
20 (Ω;M2×2)
19 ([0,1];H1(Ω))
19 (u(t),v(t))
18 gδnεn (t)
18 (Ω;Mm×n)
17 (U ;Mm×n)
16 |x3 = −1
16 (xK ,t`−1)
16 σ−1

sym

15 bjεn,h
14 ∂∆π,σ

k

226



74 (Sz: 7)
# Expr
75 (g(t), K(t))
43 uδ,iε,a
34 (g(t), K(s))
30 uδnεn,a
30 (g(s), K(s))
28 (t, x, u(x))
27 (u(t),Γ(t))

25 (L2(Ωa))
3×3

25
(
L2
(
Ωb
))3×3

23 Γδ,iε,a
21 (SRΘyU + T )
21 (u(t),Γ(t))
19 L∞(0, T ;V )

18 Sg
δn
εn (t)

17 (rεx′, x3)
17 (ψ(t),Γ(t))
16 Γδnεn,a
15 δhūi,j
14 uk(s) + ϕk(s)
14 gδ,i−1

ε

74 (Sz: 8)
# Expr
20 (0, 1;H1(ωa))
17 uδnεn,an
15 Γδnεn,an
11

(
S(vk) \ ΓNk

)

11 L2(Qi,j,R
2)

11 (u(t), σi(t))
2

10
⋃
s≤t,s∈D

10 duaα
dx3

8
(
u aε,u

bε
)

8 (ηεn + v2
n(τ))

8 |∇(δhūi,j)|
8 a2(xi) − δ

2

7 ‖L2(0,T ;V )

7 (∇uk(s) + Ψk(s))
7

∥∥∇uδ,iε,a
∥∥

7
∥∥∥
.

ψ(s)
∥∥∥
r,∂SΩ

6 ub|x3=−1

6 (uj − uj−1)
2

6
(
−π

2
, π

2

)

6
∂ua3
∂xα

74 (Sz: 9)
# Expr

36
tδr+1∫
tδr

28
sik∫

si−1
k

27
(
sik − si−1

k

)

21
tjk∫

tj−1
k

20 Γδ,i−1
ε,a

19 unh − un−1
h

17
(
ωb;H1(−1, 0)

)

15
tδi∫

tδi−1

14 uδ,i−1
ε,a

10

(
1∫
−1

W 2
XdX

)

74 (Sz: 10)
# Expr

10

(
1∫
−1

W 2
XdX

)2

9
∥∥uδh − uδh−1

∥∥2

8 En
a2(xi)− δ2

7
∥∥∥∇

.
g(τ)

∥∥∥
L2(Ω;RN )

6
(
∇u(τ,t)|∇ .

g(τ)
)

6 (u(t),Γi(σ), Bi)

5
u1
h−u0

h

∆t

5 (xε,aT ,ν
ε,a
T )

5 u bε|x3=−1

5 vhn,ankm,m

74 (Sz: 11to15)
# Expr

19
unh−u

n−1
h

∆t

12
(
ηεn + v2

εn,hn
(t)
)

11
(
uδε,a(τ) + wδ

ε,a(τ)
)

10 [Aae
aε
, e

aε
]

9 (VX + UY + 2WXWY )

9
[
Abe

bε
, e

bε
]

8 (VX + UY + 2WXWY )2

8
(
uj−1
k + ψjk − ψj−1

k

)

8 ‖wη,µ − u‖L∞(0,T ;V )

7 (Ω \Kn, ∂DΩ \Kn)

74 (Sz: 16to20)
# Expr
7

∥∥∇uδr + ∇gδr+1 −∇gδr
∥∥

7
∥∥∇uδr + ∇gδr+1 −∇gδr

∥∥2

7
(
Sg

δn
εn (t)(vn) \ Γδnεn,a(t)

)

6
(
S(vik)\ΓNk

)
\
(
S(vi) \ ΓN

)

6 (
∑

n∆
1
n)
α

+ (
∑

n∆
2
n)
α

+ (
∑

n∆
3
n)
α

6
(
ζbα(r

εx′) + εvbα(r
εx′, 0)

)

6 |∇(δhūi,j)|L2(Qi,j ,R2)

5 |ξ − σ(a,E,µ)l|2σ−1
sym(a,E,µ)

5 ∇uδi−1 + ∇gδi −∇gδi−1

4 |H(x,Φk(x)+Ψk(x)) −H(x,Φk(x))|
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76 (Fluid mechanics)

76 (Sz: 2)
# Expr

1676 L2

917 Ω0

897 −1
831 R3

679 (x,t)
642 dt
496 Γ0

486 L∞

443 u0

430 H1

417 t0
412 ds
377 ∂t
369 (t,x)
343 dx

76 (Sz: 3)
# Expr

1254 1
2

532
t∫

0

445 s, t
280 n + 1
231 R3

+

222
T∫
0

141 t− τ

136
1∫
0

136 i = 1
132 div
127 t, x
114 3,∞
113 3

2

113 ũ0

98 Y (s)

76 (Sz: 4)
# Expr

206 −1
2

140 d
dt

118 H
1
2

108 (Γ0;R)
96 (Ω0;R)
89 V Y (s)

80 ϕs,t
66 ε11/2

60 2n− 1
59 W 1,4

58 Ks,t

57 η(t,�)
55 e1−z

53 t− t0
51 V

eY (s)

76 (Sz: 5)
# Expr
442 (Ω0;R

3)
181 (Ω0;R

9)

173 H−
1
2

139 (Γ0;R
3)

53 Sη(t,�)
45 L2

loc

43
N∑
i=1

39
(
R3

+;R
)

36 (u0,ũ0)
34 (Γ0;R

9)
33 (ω1,ω̄2)

31 φ(s,x)
ε

31 uk−k1
31 tnk+1

31 1 − 3/p

76 (Sz: 6)
# Expr
88

(
R3

+;R3
)

35 1 − e1−z

34 ω0Re∆t
28 (λx, λ2t)
27 ∂yα∂yβ

24 (logL)1/4

23 −(t− τ)|ξ|2
22 sup

ξ∈IR3

22 H
1
2

+ε

21 sup
0≤t≤T

76 (Sz: 7)
# Expr
67 L2(Ω0;R

3)
57 H2(Ω0;R

9)
47 H3(Ω0;R

3)
42 (0, T ;L2(Ω))
35 H1(Ω0;R

3)
32 H2(Ω0;R

3)
32 eω0Re∆t

24 (1 − 3/p)/2
23 L2(Γ0;R

2)

23 e−(t−τ)|ξ|2

76 (Sz: 8)
# Expr
24 L2

(
R3

+;R3
)

23 t(1−3/p)/2

21 aTN

|aTN |2

20 H1(Ω0;R
3)
′

18 ‖w‖H3(Ω0;R3)

18
2n−1∑
k=0

14 e−
τ−τ ′

2

14 (u0, ũ0, �)

14
∥∥∥Y − Ỹ

∥∥∥
DX,T

13 W 1,4(Ω0;R)

76 (Sz: 9)
# Expr
33 W 1,4(Ω0;R

9)
25 tnk , t

n
k+1

23 (v − ṽ, q − q̃)
20 L2(Ω0;R

3)
17 2n−2

2n−1

15 L2(Ω0;R
9)

14
(
b′, 0, (t− τ)+

)

14 H
1
2 (Γ0;R

3)
13 (ε(α−t), ε3t)
13 (ε(α+t), ε3t)

76 (Sz: 10)
# Expr

43 H−
1
2 (Γ0;R

3)

23 H−
1
2 (Γ0;R

9)
19 Mtnk ,t

n
k+1

14 (0, T ;L2(Ω0;R))

13 ∂2w
∂yα∂yβ

13 ∂2Id
∂yα∂yβ

10 ‖w0‖2
L2(Ω0;R3)

9 L2(R3
+;R3)

8 (0, T ;H2(Ω0;R))

8 (t− s)
1
2 s

1
2
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76 (Sz: 11to15)
# Expr
57 (0, T ;H1(Ω0;R

3))
47 L2(0, T ;H1(Ω0;R

3))

39
(
0, T ;H1(Ω0;R

3)
′)

33 L2
(
0, T ;H1(Ω0;R

3)
′)

31
(
Sη(t,�)(w,r) � aTN

)

31 (0, T ;H3(Ω0;R
3))

26 L2(0, T ;H3(Ω0;R
3))

23
(
0, T ;H−

1
2 (Γ0;R)

)

23 L2
(
0, T ;H−

1
2 (Γ0;R)

)

22
(
0, T ;H−

1
2 (Γ0;R

3)
)

76 (Sz: 16to20)
# Expr

20 L2
(
0, T ;H−

1
2 (Γ0;R

3)
)

11 e−
τ−τ ′

2

a(τ−τ ′) 1
2

7 ‖ft‖L2(0,T ;H1(Ω0;R3)′)
7

(
Ψz + ε11/2Rz,Ψy + ε11/2Ry

)

6 ‖g‖2

L2
“

0,T ;H− 1
2 (Γ0;R3)

”

6
∥∥∥∂t
(
N � gαβ ∂2Id

∂yα∂yβ

)∥∥∥
6 ‖wm‖2

L2(0,eT ;H1(Ω0;R3))
6 [J(M−1ω,ω) − J(M−1ω̄, ω̄)]
6 ([0,T ],W s−1,∞(R2) ×W s,∞(R2))
6 (1−e1−z)(1−γ(y)) − e1−z
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78 (Optics, electromagnetic theory)

78 (Sz: 2)
# Expr
480 σ2

445 σ1

316 τ2

312 τ1

266 −1
198 ∆t
198 t1
195 n2

193 t2
188 kl
184 si
182 ξ̄
176 s1

168 s2

168 2n

78 (Sz: 3)
# Expr
120 n− 1
116 l + 1
115 1

2

109 k + 1
108 ∆kl

108 L− 1
102 k = 0
98 l = 0
75 l − 1
73 n+ 1
70 m− 1
69 k − 1
68 L− 1
67 ξ̄1

54 cos θ

78 (Sz: 4)
# Expr

170 (σ1,σ2)

108
2π∫
0

105
1∫
−1

94 (τ1,τ2)
84 (t1,t2)
73 ξk+1

72 ξl+1

58 (s1,s2)
54 ξk−1

54 ξl−1

54
∫

∆kl

34 2n− 1
32 N1 − 1
32 N2 − 1
32 2n+ 1

78 (Sz: 5)
# Expr
68 [(L−1)/2]
66 τ2 − t2
64 τ1 − t1
37 (ρ, cos θ)
36 l = j + 1
36 k = i+ 1
30 (1 + o(1))
30 σ2 − s2

28 σ1 − s1

24 Rn1n2

23 2k0 + 2

22
∞∑
n=1

20 L2−2λ

19 (−1)m+1

18 m− 2k0

516
(
L
2

)2λ

78 (Sz: 6)
# Expr

66 (τ2 − t2)
2

64 (τ1 − t1)
2

32 [(N2−1)/2]
32 [(N1−1)/2]
30 n−1

l=0

28 ξk
ξk−1

26 ξl
ξl−1

26 dτ1dτ2

25 [ψ + (m−1)β]
24 dσ1dσ2

12 n−1
k=0

11 ξ2k0+2

11 ξ̄2k+1

10 σ2 − x′j
10 ds1ds2

10 L−1
j=0

10 σ1 − x′i
10 α + 2 − 2λ
10 L−1

i=0

8 a2k0+1

78 (Sz: 7)
# Expr

42
ξl+1∫
ξl

40
ξk+1∫
ξk

39
n−1∑
k=0

30 σ2−s2
2

28 σ1−s1
2

26 (x′k, x
′
l)

22
L−1∑
j=0

22
L−1∑
i=0

20 j + [(L−1)/2]
20 i+ [(L−1)/2]

516
L−1∑
l=0

78 (Sz: 8)
# Expr
26 k1k2l1l2

20
2n−1∑
m=1

18 (ξi,ξj,ξk,ξl)
16 i + [(N1−1)/2]
16 j + [(N2−1)/2]
15 [ψ − (m−2k0)β]
13 [(m−2k0−1)β]
12

(
a2 − l2sin2v

)

10
Nd−1∑
m=0

10
σ2−x′j

2

59 (k, η′, η̃′)

78 (Sz: 9)
# Expr

24
(
(k+1)2 + (l + 1)2)

22 pk1k2l1l2
12 k = i− [(L−1)/2]

11 T
u0
j ,u

1
j

m

10 l = j − [(L−1)/2]

9 C(k,R)
max (1,n)

8 c
nα+2−2λ

8
(
|k−i|2 + |l − j|2

)

8 j + 1 + [(n−1)/2]
8 i+ 1 + [(n−1)/2]
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78 (Sz: 10)
# Expr

24
(
(k+1)2 + (l + 1)2)λ

16 k = i− [(N1−1)/2]
16 l = j − [(N2−1)/2]
10 1

L2−2λ22λ

10 (k2 + l2)
λ+1/2

6 n− 1 + [Rr1(1)]1/r

6 ∆k+i,j−l−1

6 ∆i−k−1,j+l

5 [ψ − (m−2k0−1)β]

4 (2+o(1))γ
1+α

78 (Sz: 11to15)
# Expr

50 (τ1−t1)2 + (τ2 − t2)
2

44
(
(τ1−t1)2 + (τ2 − t2)

2)λ

20
i+[(L−1)/2]∑
k=i+1

20
j+[(L−1)/2]∑

l=j+1

16
i+[(N1−1)/2]∑

k=i+1

16
j+[(N2−1)/2]∑

l=j+1

16 1

((k+1)2+(l+1)2)
λ

16 i−1
k=i−[(N1−1)/2]

14 (ξi,ξj,ξk−1,ξl−1)
14 (ξi,ξj,ξk+1,ξl+1)

78 (Sz: 16to20)
# Expr
10 [a1, b2; a2, b2; · · · ; al, bl]

10 (sin2(σ1/2) + sin2(σ2/2))
λ

10 sin2(σ1/2) + sin2(σ2/2)
8 1

((τ1−t1)2+(τ2−t2)2)
λ

8

[
q
h∫
0

ω1(t)dt+ h
q∫

0

ω2(t)dt

]

6 sin2 σ1

2
+ sin2 σ2

2

6
(
sin2 σ1

2
+ sin2 σ2

2

)λ

6
(
(τ1−t1)2 + (τ2 − t2)

2)λ + h
6 1

(k2+l2)λ+1/2−α/2

6 f(σ1,σ2) − f(x′k, x
′
l)
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80 (Classical thermodynamics, heat transfer)

80 (Sz: 2)
# Expr
202 qk
146 ∆τ

123 V 0

117 −1
91 g̃
85 X∗

84 j2
83 j1
71 (0,t)
70 tk
69 u0

69 D1

68 v0

65 Hd

64 pk
561 D2

561 (a,c)

80 (Sz: 3)
# Expr

186 k + 1
171 qdk
131 ∆d

τ

101 pdk
90 t− τ
80 k − 1
57 1

2

57 n− 1
52 1, k
45 k = 0
43

∫
R±

35 xdk
35 tdk

34
t∫

0

34 2, k

80 (Sz: 4)
# Expr
97 pk+1

35 qk+1

32 X ×X∗

26 e−γt

25 qk−1

24 x− s(t)
24 νx,y

22
∞∫
−∞

18 π−1
k

17 tk+1

17 U(su2)
15 µk−1

15 ‖v − ṽ‖
15 (x− ξ)2

14 [wx(0,t)]

80 (Sz: 5)
# Expr
38 (c | b)
24 x− s(t)
19 {c | b}
19 {c | a}
16 x2

4t

16 ωd1,k
13 |s(t) − x|
12 ωd2,k
10 (x− s(τ))
10 Md

1,k

9
∑

c∈X∗

9 k, k − 1
8 (s(t), t)
8 Qd

1,k

7 1, k − 1

80 (Sz: 6)
# Expr
33 (qk,pk+1)
24 −γ(t−τ )
20

(
qdk,p

d
k

)

13
(
qdk,Q

d
k

)

12
(
xdk,u

d
k

)

9 ∆d
τ q
d
k

9 π−1
k−1

9 (x− s(τ))2

8 V 0

2
√
γ

8 (n,a1,. . . ,an)
56 ∆d

τ t
d
k

80 (Sz: 7)
# Expr

43
n−1∑
k=0

24 e−γ(t−τ)

15 qk+1 + qk

14 (x−ξ)2
4t

12 (qk,∆τ qk)
12 pk+1 + pk
10 qk+1 − qk
9 tk+1 − tk
9

(
cdk,p̃

d
k

)

7 (ck, D1Sk)

80 (Sz: 8)
# Expr

14 − (x−ξ)2
4t

8 (xk,pk+1,uk)
8 π−1

k,k−1

7 (Ck,−D2Sk)
6 p−1

1,k−1

6 ` = 0, 1, 2, .....
5 p−1

0,k−1

5 (qk,pk+1,uk)
4 22k−1B2k

4 v0|x−s(t)|
2

80 (Sz: 9)
# Expr

15
qk+1+qk

2

12 pk+1+pk
2

11 ∆τ qk
∆τ tk

9
(
xdk,p

d
k,u

d
k

)

6
[
−(x−s(t)) v0

4

]

6 (s̃(t), t, ξ, 0)
5 (s(t), t, ξ, 0)
5 (−γ + α2 + αV 0)

4
tk+1−tk

τ

4 (Dj1
⊗

Dj2)j12

80 (Sz: 10)
# Expr
20

(
qdk,∆

d
τq
d
k

)

5 [(−γ+α2+αV 0)t]
4 −v0|x− s(t)|/4
4 (s′, t− τ, 0, 0)

4 |x−s(τ)|
2(t−τ)

3 (2J1 + 1)(2J2 + 1)

3 (x−s(τ))2

4(t−τ)

3 (s′ − ξ, t, 0, 0)
3 (−γ(x−s(t))/(2V 0))

2 (−1)j
′−j12−j3
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80 (Sz: 11to15)
# Expr
9 (qk−1,∆τqk−1)
7 (s(t), t, s(τ), τ)

5 Rj12j3j4
j′j34j

5
qk+1−qk
tk+1−tk

5 Ld(qk−1,∆τqk−1)
5 (s̃(t), t, s̃(τ), τ)

5
(
qk,

∆τqk
∆τ tk

)

5
(
ε1‖w‖2 + 1

ε1
‖wx‖2

)

4 (qk, f(qk,pk+1))

4 e−(x−s(τ))2/4(t−τ)

80 (Sz: 16to20)
# Expr

7
(qk+1+qk

2
,pk+1+pk

2

)

3
{
−v0|x−s(t)|

2
− |x−s(t)|2

4t

}

3 (2J+1)J !(J−M)!(J+M)!
(3J+1)!

2 µk−1 ◦ p−1
1,k−1

(
πjk(x), vj

)

2 (−1)j
′−j12+j13−j1−2j3

2
B2k+1(x+n)−B2k+1(x)

2k+1

2
{
ωα(x−s(t)) exp

(
−x2

4t

)
)
}

2 (pk+1 −D2Ld(qk, f(qk,pk+1)))
2 |u(x−s(t),t) − u(x− s̃(t), t)|
2

(qk+1+qk
2

,
qk+1−qk

h

)
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81 (Quantum theory)

81 (Sz: 2)
# Expr

21536 −1
4029 ij
3511 a1

3482 z1

3387 2n
3080 a2

3062 Uq
3060 L2

2953 x1

2736 z2

2545 q2

2266 −2
2175 t1
1797 t0
1703 a3

81 (Sz: 3)
# Expr

4366 1
2

2888 n− 1
1897 q−1

1744 n+ 1
1729 i = 1
1581 1/2
1397 k + 1
1372 α−1

1231 j = 1
1158 i + 1
1131 k − 1
984 i− 1
894 k = 1
872 j + 1
860 N − 1

81 (Sz: 4)
# Expr
757 −1/2
693 p, p′

281 2n− 1
238 −1

2

227 (z1,z2)
225 q1/2

210 Sα−1

191 Matm,n
188 (1 − q2)
176 d

dt

164 |t=0

160 SUq(2)
152 1

2π

149 −3/2

143
∞∫
−∞

81 (Sz: 5)
# Expr

318
n∑
i=1

289
∞∑
n=0

287
n∑
j=1

225 (z1 − z2)

214
∞∑
n=1

189 1
2πi

168 q − q−1

167 a, b, c
159 HD

P,R

158
∞∑
k=0

156
∞∑
k=1

156
∞∑
j=0

145 i, j = 1
138 q−1/2

136
n∑
k=1

81 (Sz: 6)
# Expr
82 −4

3
Λ0

81 e2πiz2

78 a1a5; i
76 a2a3; j
54 tj,k+1

48 (x1,x2,x3)
44 (H(A)|10)
43 ∂

∂zαa

43 αδ − qβγ

41 d2

dx2

81 (Sz: 7)
# Expr
164 a, b, e, f
95 0 ≤ s ≤ t ≤ T
83 L(0) − c

24

77 i− 1, i− 1
73 [sl(n+ 1|m)]
67 p′ − p, p′

66 a′2a2; 1

64
n−1∑
i=1

59 a∗i−1,i

59
N−1∑
i=1

81 (Sz: 8)
# Expr
48 Y a2

a2e;1

37 FAi,x,λk
37 (H(A)|10)

−1

35 a4 + a7 + a9

34 (q2α+2; q2)
34 τk−1,m,n

34 αp,p
′

a,b

33 α−1
A,B,E

29 Y a1
ea1;1

28 qψQ
i(q)νi

81 (Sz: 9)
# Expr
69 a∗i−1,i−1

66 Y e
a′2a2;1

64 q
L(0)− c

24
τ

51 (U(xn)wn, xn)
48 Y e

a2a′2;1

42 (U(x1)w1, x1)
37 (A; γ; t; p, q)

35 s
(n−j)
a+i−j

32 (wa1 , z1 − z2)

29 `
(n−1)
b+i−1

81 (Sz: 10)
# Expr

70 χp,p
′

a,b,c

49 p(i−1), p(i−1)′

39 Y a2
a′3a1;j

39 ¶p,p′a,b,c

29
∂m−1
λ

(m−1)!

23 i
~ log c

⊗
log a

22 a1 · · ·amb1···bm
22 (γ; t1, · · · ; p, q)

21 e
(a1+a2+a3)
4

20 (x1,x2,· · · ,x7,m,s,p)
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81 (Sz: 11to15)
# Expr

72 ¶p,p′a,b,e,f

62 Y
a4;(1)
a1a5;i

60 Y
a5;(2)
a2a3;j

45 Y
a′1
a2a′3;i

44 (x2
1 + x2

2 + x2
3)

39 Y
a′3
a2a′1;i

37 βp,p
′

a,b,e,f

34 Ψ1,1
a1,a2,e

33 a1 + a2 + a3 + a4

33 e
(a1+a2+a3+a4)
4

81 (Sz: 16to20)
# Expr
30 (w0, w1, w2, w3; z1, z2)

19 ¶p,p′+pa′,b′,e,f

15
(
b; j ′1, j

′
2, . . . , j

′
dR−1

)

14
(
a; i′1, i

′
2, . . . , i

′
dL−1

)

13 (Jv
⊗

JvEvJv + JvEvJv
⊗

Kv)
10

∑
d,v≥1: dv2=n2−4

9 (U(e2πiz1)wa2 , e
2πiz1)

9 ϑ(S(en,Pk))ϑ(S(gn,Pk))
9 a(i−1), b(i−1), e(i−1), f (i−1)

9 2πie2πix2

e2πix2−1
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82 (Statistical mechanics, structure of matter)

82 (Sz: 2)
# Expr

4524 −1
2153 x1

1157 (x,t)
1072 t1
1063 i1
1032 x2

1018 2n
1004 (x,y)
1000 z1

982 t0
967 νρ
941 xi
870 x0

843 z2

826 Zd

82 (Sz: 3)
# Expr

2344 1
2

1548 n− 1
1468 i = 1
1200 k + 1
1187 n+ 1
1062 k − 1
928 j = 1
833 i+ 1
771 1/2
734 i− 1
663 n→ ∞
646 νNΛ
640 p− 1
636 j + 1
548 i, j

82 (Sz: 4)
# Expr
700 p, p′

452 limn→∞
329 −1/2
200 limN→∞
184 limt→∞
166 2n− 1
142 xn−1

127 R1,2

120 PN,w
120 Uq,p

111
∞∫
−∞

106 σ
2
3

103 pρ/κ
101 dR − 1

101 A
(2)
2n

82 (Sz: 5)
# Expr

277
N∑
i=1

158 a, b, c

143
k∏
i=1

131
n∑
i=1

121 p− 1, 0

117
n∑
j=1

111 ji, li

102
k∑
i=1

100 b + i− 1

97
∞∑
k=1

96 j, k + 1

94
∞∑
n=1

92 p(i−1)′

91 n−1/2

87
N∑
j=1

82 (Sz: 6)
# Expr

107 νp−1,0

69 (log l)1/3

66 p, p′ + p
54 tj,k+1

53 A
(2)
2n−1

51 (~σ1,~σ2)
44 (R1,2 − q)

42 (log l)2/3

40
∑

x∈T dN
39 Rji,li

82 (Sz: 7)
# Expr

164 a, b, e, f
113 1 ≤ h, t ≤ n
69 R−ji,li
67 p′ − p, p′

49 i1i2 · · · ik
48 γ̃N,ε0Λ

38 τ zn−f(n)

37 µz,qL,per
36 s1, . . . , sk
34 m+n+1

2

82 (Sz: 8)
# Expr
96 det

1≤h,t≤n
34 αp,p

′

a,b

31
[
f |η Λ1 = n

]

28 qψQ
i(q)νi

27 δp,p
′

a,e

26 e2iαx−x2

26 δp,p
′

b,f

22 (1 − 2q + q̂4)
22 νN−n+1

Λ2

21 (t0, t; a, b)

82 (Sz: 9)
# Expr

41
c+i∞∫
c−i∞

39
[∑

x∈Ck c̃(ηx)
]

35 s
(n−j)
a+i−j

32 Ap−1
N−(p−1)

29 `
(n−1)
b+i−1

29 a′, b′, e, f
28 (κ, κ− 4, κ− 4)

25 γ(n−1)
γ(n)

24 m+n+1
2

− t

24 (p−1)!
Np−1

82 (Sz: 10)
# Expr

70 χp,p
′

a,b,c

49 p(i−1), p(i−1)′

39 ¶p,p′a,b,c

37
[
f |η Λ1 = n− 1

]

29 (−r~e1, r~e1)

27 P a,b
N,+,0

19 (H1
n;Pn)anβ1

15 n− C−1/2fI(n)
13 (H1

n, H
2
n;Pn)

12 (H2
n;Pn)

u2,r
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82 (Sz: 11to15)
# Expr

72 ¶p,p′a,b,e,f

37 βp,p
′

a,b,e,f

27 N + 1
2
, k + 3j + 3

2

26 `
(n+j−1)
b+i−1

22 Ĵ ∈ Ap−1
N−(p−1)

22
∑

bJ∈Ap−1
N−(p−1)

20 ε0, ε1, ε2, ε3

19
sin nπ

m

sin π
m

16 (Xl(t) −Xk(s), t− s)
14 x1 + ...+ xk = n~a

82 (Sz: 16to20)
# Expr

41
k∏
i=1

εjiεliR
−
ji,li

19 ¶p,p′+pa′,b′,e,f

16 T i
N+ 1

2
,k+3j+ 3

2

15
(
b; j ′1, j

′
2, . . . , j

′
dR−1

)

14
(
a; i′1, i

′
2, . . . , i

′
dL−1

)

13
k∏
i=1

εjiεliRji,li

12 (ωU ,ω
1
S,ω

0
S,ω̃

1
S,ω̃

0
S)

10 P a′,b′

(l′,r′),+,0

9 a(i−1), b(i−1), e(i−1), f (i−1)

9
p
N/|Λ|

Λ\Λ′ (N−n)

p
N/|Λ|
Λ (N)
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83 (Relativity and gravitational theory)

83 (Sz: 2)
# Expr

915 −1
557 r2

509 ij
416 L2

274 T ∗

272 2m
258 xi

257 Q0

255 αβ
250 x0

246 i′

200 dx
198 Ei
194 z0

191 R3

83 (Sz: 3)
# Expr
528 1

2

442 n+ 1
176 1

4

165 1/2
163 i = 1
159 M3

Γ

157 n− 1
147 gij
132 loc
128 σ, τ
115 Ei′

111 Y × I
77

∫
R3

77 K−1

76 L−1

83 (Sz: 4)
# Expr
279 r2 + 1
140 Fn+1

72 r2 + 1
72 En+1

52 Mn+1

45 2m− 1
43 mσ,τ

40 t−1
p

40 |γ(s)

40 d
dt

39 v ∈ Q0

38 2m+ 1
37 az−1

35 Aii′
32 Sn−1

83 (Sz: 5)
# Expr

164 (r2 + 1)
2

82 H
1/2
∗

47
n∑
i=1

45 (logK),%
38 k + 1, p
32

∑
v∈Q0

25 L2(Y × I)
25 (X(t), t)
25 i, j = 1
22 1i(j)(1) . . .

21 dq
dλ

21 dt
dλ

21 δ
δxi

20 L−1Ei
20 λ ∈ Q0

′

83 (Sz: 6)
# Expr
61 K

r2+1

45 z0 + εhx
34 ∇η

En+1

22 ∂A
∂xk

21 [k + (m−1)µ]
20 H1

∗ (Y × I)

14
∞∑

k=−∞
13 α

1
α

2

12 (logK),%%
12 dt

det

83 (Sz: 7)
# Expr

61
√

K
r2+1

33 T ∗X
⊗

T ∗X
21 (W1(t),W2(t))

19
n−1∑
i=1

17 ∇η
Fn+1

16 (x2
1 + x2

2)
13 1 − P +K†P
13 t−1

p (U × V )
13 ∇g

L−1Ei

83 (Sz: 8)
# Expr

18
2m−1∑
i=1

17 (Fn+1,Fn+1)
13 |t−1

p (U×V )

11
√

π
Area(∂N,g)

7 ∇g
L−1Ei

ζ

7 ‖u‖2
H1

∗(Y×I)
6 λk−1

λ−1

6 e−FΨ+

⊗
Ψ−

6 t−1
p (U × Vj)

5
∑

λ,µ∈Q0
′

83 (Sz: 9)
# Expr
8

〈 .
ca(t),

.
ca(t)

〉

7 gB
(
∇Bψ,∇Bψ

)

7 [V0 −K0f(η2)]
6 gB

(
∇Bw,∇Bc

)

6 1
2
− 1

p+1

6 ∂ ln (ψ(X,t))
∂X

6 |t−1
p (U×Vj)

6 Metp,02,B

6
.
u
..
v − .

v
..
u

5 gB
(
∇Bw,∇Bw

)

83 (Sz: 10)
# Expr

21 %4(r2+1)
2
+ ε4

18 %4(r2+1)
2
+ t4

11 %4(r2 + 1)
2
+ ε4

10 %4(r2 + 1)
2
+ t4

6 (Eta
⊗

Ma, Eha)
5 γk−1 + . . .+ γ + 1
5 {[k+(m−1)µ] + (1 − µ)}
4 (Eta

⊗
Ma, Eha)

4 p− r + ε ∂
∂y0

4 Γ(1/2)Γ(5/4)
5 {[k+(m−1)µ] + (1 − µ)}
4 (Eta

⊗
Ma, Eha)

4 p− r + ε ∂
∂y0

4 Γ(1/2)Γ(5/4)
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83 (Sz: 11to15)
# Expr

12 D
1i(j)(1)...
1k(1)(l)...

12 (W (t1),W (t2), p)

8 4

√
%4(r2 + 1)2 + t4

8
(
%4(r2+1)

2
+ ε4

)3/2

7
gB(∇Bψ,∇Bψ)

ψ2

7 1
%4(r2+1)2+ε4

6 2H − I(x2
1 + x2

2)
5 (mσ,τ (H) −mσ,τ (K), s)
5 0 ↪→ F0 ↪→ F1 ↪→ · · · ↪→ Fm = F

4
∣∣(2πikjaj0+λ

)
uk
∣∣

83 (Sz: 16to20)
# Expr

5
(
µ|ψ|2 + νi〈ψ, c(ei)c(e0)ψ〉

)

3
{
xiαβ + 2H

(i)
(α)β + 2G

(i)
(α)β

}

3 2(%4(r2 + 1)
2
+ t4)3/2

3 t−1
p (U × τ−1

bj
(Aj × ∆j))

3 −(A2+B2) +
(
B2+

1
4
%2C

)
r2

3 Γ(3/2)Γ(−1/4)
Γ(1/4)Γ(1)

3 |t−1
p (U×τ−1

bj
(Aj×∆j))

3 · · · · · · × τ−1
br

(Ar+1 × ∆r+1)
3
(
divgeu(g) − gradgeu(Trgeu(g)), Vg

)

3
(
|∇ψ|2 + 1

4
R(g)|ψ|2 − |Dψ|2

)
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85 (Astronomy and astrophysics)

85 (Sz: 2)
# Expr

403 ex
200 py
179 (.,s)
161 π1

144 t0
114 N1

112 N2

96 S1

93 px
86 dS
85 Ks

84 dY
83 vi
75 W1

73 ti

85 (Sz: 3)
# Expr

253 N, r
130 n− 1
71 win

66 ŴN

60 k`m

50
t∫

0

48 alk
32 STM
26 r = 1
25 px2

24 f̄1

24 σ2
r

24 ~vr
24 aN, rq
23 px1

85 (Sz: 4)
# Expr
97 dN,r
79 Sn−1

57 ~Xk
N

47 SN,r
25 ∆alk

22 e27s3

21 ârq
21 hN,r
20 winp
17 p−1

y

17 SN,q
16 (tivi)

16 w̃in
16 Xk`m

15 B(M,N)
513 Sm−1

85 (Sz: 5)
# Expr

25
R∑
r=1

18
R∑
q=1

17
(
~Xk
N(s)

)

14 sup
t∈[0,T ]

11 Ψ̃k`m

10 expy(v)
10 q, l = 1
9 γ(d/2)
9 winaj
9 (N1 ×N2)
9 ∆gwin
7 |Ks”(t)t|
7 P

(|m|,|`|)
d

7 k`′m′

7 |2Ks
′(t)|

85 (Sz: 6)
# Expr
15 ‖dN,r(.,s)‖
15 ‖dN,r(.,t)‖
9 (b(t)v(t))
7 |(Ks

′(t)t|
7 a∗,kN, rq
6 ‖dN,r(.,0)‖
6 (.− ~u, s)
6 sup

t∈[0,T ∗]

5 Ψk,`,`

5 k, `,−`

85 (Sz: 7)
# Expr
21 (W1(t),W2(t))
12 k ∈M(N,r,s)

11
(
~Xk
N(s), s

)

11 k,+`,−m
10 k,−`,−m
10 k,−`,+m
10 k,+`,+m

10
R∑

q,l=1

10 ŴN ∗ ŴN

8 (N1 ×N2, ∗)

85 (Sz: 8)
# Expr
12

∑
k∈M(N,r,s)

11 ‖dN,r(.,s)‖2
2

11 Ψk,+`,−m

11
∥∥∥~∇dN,r(.,s)

∥∥∥
10 Ψk,−`,−m
10 Ψk,+`,+m

10 Ψk,−`,+m
9 ‖dN,r(.,t)‖2

2

6 ‖dN,r(.,0)‖2
2

6
∑

k∈M(N,r,t)

3 ‖dN,q(.,s)‖2
2

85 (Sz: 9)
# Expr
7 |2Ks(t)Ks

′(t)t|
6 (h/2, R + h/2)
5 I1

N,r,k,i

5
(
W̃1(t), W̃2(t)

)

5
(
5/
(
se27s3 + s

))

4
(
ŴN ∗ ŴN

)(
~0
)

4 (n,K ′, r1 − r)
3 k, l ∈M(N,r,t)
3

(
jπ/2k, s, t

)

3 {(x,y) ∈ A|xy = 0}

85 (Sz: 10)
# Expr

11
(
dN,r(.,s) ∗ ŴN

)

11
∥∥∥~∇dN,r(.,s)

∥∥∥
2

2

2 1 + (Ln(2))1/3/s
2

∑
k,l∈M(N,r,t)

2 expx([0, kR/4]v
2 θ2t0 ,p,R/4

2 |dfx(v) − dfx(w)|2
2 (dS(vi,wi), t, s)
2

∑
k,l∈M(N,r,s)

2 V (n,H, r1−r)
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85 (Sz: 11to15)
# Expr
12 (W (t1),W (t2), p)
5 Ωi+j+n1+n2−m
5 ~Xk

N(t) − ~X l
N(t)

5 i+ j + n1 + n2 −m
4 (expx(tv), expx(sw))
3 (dS(v1,v2), s1, s2)
3 {(x,y) ∈ R2|x2 + y2 ≤ 1}
3 ((k−1)R/4, (k+1)R/4)
2 (expy(sv), expy(tw))
2 2(k + 1)d!(|`| + |m| + d)!

85 (Sz: 16to20)
# Expr
3 Ψk,+`,+m + Ψk,−`,−m
3 Ψk,+`,+m + Ψk,−`,−m

2

[
T∫
0

∥∥∥~∇dN,r(.,s)
∥∥∥

2

2
ds

]

2
(
expf(y)(εgf(v1)), expf(y)(εgf (w))

)

2 ‖(sq(.,s) − SN,q(s)) ∗WN‖2

2 Ψk,−`,+m − Ψk,+`,−m
2 Ψk,−`,+m + Ψk,+`,−m
1 V (n,H,3r)−V (n,H,r)

V (n,H,r)

1 |dY (φ(x1),φ(x2)) − dX(x1,x2)|
1 (expx2(tv2), expx2(s̄w̄2))
1 ([kR/4−R/4, kR/4+R/4]w1)
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86 (Geophysics)

86 (Sz: 2)
# Expr

235 T1

209 εγ

176 λ1

146 −1
141 W1

137 dt
129 L2

113 ds
111 IP
111 [0,T ]
110 ψ1

106 a2

106 (x,t)
105 θt
98 T ε

592 h1

86 (Sz: 3)
# Expr
307 1

2

143
t∫

0

82 k − 1
74 [0,T1]
63 per
60 ε→ 0
55 x1

s

55 1 − z
53 (θtω)
53

∫
R3

53
1∫

0

51 M
−1

48 z = 1
44 IP x

43 z1
s

86 (Sz: 4)
# Expr
86 εγ

2

80 d
dt

55 e1−z

55 x1
T1

43 |z1
s(y)|

41 t ∈ [0,T ]
37 I−εγ
30 lim sup

ε→0

29 γz=1

27 εα/2

26 |εξεt |
26 (aµ − h)
23 (u1,u2)
22 [−b, a]
16 ‖ω(t)‖2

86 (Sz: 5)
# Expr
47 s, y, l
41 sup

t∈[0,T ]

37 s ∈ [0,T1]
33 (ω1,ω̄2)

29
∞∑
k=1

17 |Λsθ|22
16 ‖∆ψ1‖2

0

15 ‖∇ψ2‖2
0

14 ‖T (y,1)‖2

13 γ∗z=1

12 ‖∇ψ1‖2
0

12 ([0,T ];Hs)
11

(
1 − Cεδ

)

11
(
aiµ − h

)

11 s− 1
2

86 (Sz: 6)
# Expr
37 sup

s∈[0,T1]

35 1 − e1−z

17 �, �, 2π
14 y ∈ I−εγ
10 ‖δT (y,1)‖2

9 (M−1ω, ω)

9 (1 + ∂xx)
2

8 sup
t∈[0,TR]

8 (σ(ε) = τk)
8
∥∥ψ̄1 − ξ1

∥∥

86 (Sz: 7)
# Expr
16 O�,�,2π
12 PrRa2λ1

10 inf
y∈I−

εγ

10 −εA(τ−s)
8

k−1∏
j=1

8 (M−1h, ω0)

7 τ s,y,l1

7 sup
x∈Bγ(x−)

6
(
‖∇T‖2 + ‖∇S‖2)

6 (l,h1
0,h

2
0)

86 (Sz: 8)
# Expr

10 e−εA(τ−s)

9 xk−1
Tk−1

8 xj−1
Tj−1

6
(
‖θ‖2 + ‖T‖2 + ‖S‖2)

6
∥∥S(r)

√
Q
∥∥2

HS

5 max
j=1,··· ,N

5
∥∥ψ̄1 − ξ1

∥∥2

2

5 (t−t0)κ|j|
2

5 |〈J(u,v), w〉|
5 ‖γz=1T‖2

L2

86 (Sz: 9)
# Expr
6 [So + θ − T (y,1)]
5 (Λ2sθ, u � ∇θ)
5 ((k−1)T + t−mT )
5 sup

t∈[0,T ]

|εξεt |

4 (1 − P (εW1 6∈I))
4

∣∣∣Λs+ 1
2 θ
∣∣∣
2

2

4
{
µ− ei

(
aiµ − h

)}

4
[

1
aα

+ 1
bα

]

4 (τ% ≤ (aµ−h)T ε)
4 [Λi(µ),Λi+1(µ)]
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86 (Sz: 10)
# Expr

5

(
sup
t∈[0,T ]

|εξεt |
)2

5 ‖ω(t) − ω0 −WA(t)‖
5 ϕ ∈ F γ0 , ϕ0 = y
4 [−b + εγ , a− εγ ]
4 σ(ε) ∈ (τk−1,τk)
3 1 + F1F2λ

−2
1

3 |B(l,h1
0,h

2
0)|

2

3 e−λ
′
(k−m−1)T

3 tk ≤ τD ≤ tk+1

86 (Sz: 11to15)
# Expr

8 xj−1
Tj−1

+ εWj−1

8
(
‖δθ‖2 + ‖δT‖2 + ‖δS‖2)

7 −
t∫
s

U”(Yu(x)) du

7
(
h1‖∆ψ1‖2

0 + h2‖∆ψ2‖2
0

)

7 xk−1
Tk−1

+ εWk−1

7 e
−
tR
s
U”(Yu(x)) du

5 h1‖∇ψ1‖2
0 + h2‖∇ψ2‖2

0

5 inf
ϕ∈F γ0 ,ϕ0=y

5 {x1
s(y)6∈Ifor somes ∈ [0,T1]}

4 (βεt)
k−1

(k−1)!

86 (Sz: 16to20)
# Expr
6 (1−e1−z)(1−γ(y)) − e1−z

4 a2 + ‖Sa‖2 + ‖So‖2
H2 + ‖f‖2 + ‖F‖2

H2

4 a2 + 5
4
‖So‖2 + ‖Sa‖2 + ‖f‖2

4 Det
[
ζ; ∂A

∂xi
; ∂A
∂xj

]

4 ‖δq‖2 + 2PrRa2λ1

(
‖δθ‖2 + ‖δT‖2 + ‖δS‖2)

3 [J(M−1ω,ω) − J(M−1ω̄, ω̄)]

3 ‖q‖2 + 2PrRa2λ1

(
‖θ‖2 + ‖T‖2 + ‖S‖2)

3

{
sup
t∈[0,T ]

|εξεt | ≥ cεγ

2CZ

}

3 y ∈ K,µ ∈ V, u ∈ Sr,β(ε,µ)

3
∥∥∥G
(
∆̃η(θτω)

)
x
− η(θτω)x

∥∥∥
2

V ′
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90 (Operations research, mathematical programming)

90 (Sz: 2)
# Expr
627 x1

528 −1
363 x2

339 xi
315 ij
241 2k
240 x3

237 λi
227 sr
212 Q̄
205 ai
190 vi
179 f ∗

174 pi
170 v1

90 (Sz: 3)
# Expr

462 i = 1
341 i, j
264 A, c
263 j = 1
244 1

2

201 k + 1
189 n+ 1
182 j + 1
170 1/2
158 m− 1
157 j − 1
148 n− 1
125 i, 1
121 k − 1
117 i + 1

90 (Sz: 4)
# Expr

227 PA,c
82 (sr,tm)
67 Cr+2

51 e−βt

48 Sm−1

47 βi,j
46 tm+1

46 Im−2

44 I −MT

42 sr+1

42 kj+1

42 hj+1

35 Aj−1

32 d1/2

31 limk→∞
531 hj+2

90 (Sz: 5)
# Expr

115
n∑
i=1

69 exp (−Θ(n))
63 i− 1/2

62
n∑
j=1

60
m∑
j=1

59
k∑
i=1

52 i + 1/2

42
m∑
i=1

37 [x1,. . . ,xn]
31 T̄i,1
30 T̄i,j
27 Q̄i,j

26
k∑
j=1

26 1 ≤ i ≤ n
23 j + 1/2
523 i ∈ [r − 1]

90 (Sz: 6)
# Expr
42 pi

1−β
28 (tm,tm+1)
18 α ∈ P

⋂
Zd

17 [sr,sr+1]
17 dj+1/2

17
∑

i∈[r−1]

16
◦
xEc−j

15 xi+1/2

15 (Aj,Aj−1)
14 min

x∈Γ(X)

90 (Sz: 7)
# Expr

24
L−1∑
l=1

23 (B(n), m; ρ)

22
x2k
j

k!

18
m−n∑
j=1

14 (β + 2ρ− σ2)
13 {x1,x2,...,xk}
12 〈u∗i , Qix〉
11

d+1∑
i=1

11 {Nm : m ≥ 1}
11

m−1∑
i=1

90 (Sz: 8)
# Expr
12 |N(A)

⋂
Dk+1|

8
(
wT0 x−K0

)
+

7 logM(Gf ; ε)
7 D(I−MT ),eb
6 4α1, 0, 2β
6 0, 4α2, 2γ
6 max

k=1,...,r

5 (Aj−1,Aj−2)
5 (Cj−1,Dj−1)
5 (t bm+1,tm0)

90 (Sz: 9)
# Expr
13 (≤1, ...,≤n)

10
hj+1

kj+1

10 tm ≤ t ≤ tm+1

10 A
N
k

1 + A
N
k

2

8 (x(1), . . . , x(k))
8 (xp+1,{x1...xp})
7 bi,j + bj,i
7 (L(G0), L(G1))

6
t∫

0

cλ(s) ds

6 Ti ∈ L(Ui,Vi)

90 (Sz: 10)
# Expr
8 sup

tm≤t≤tm+1

8 −
t∫

0

a(s) ds

6 (θµn, Z
µ
n(θµn))

6 inf
Ti∈L(Ui,Vi)

6 e

tR
0

cλ(s) ds

5 l1, l2, . . . , lm

4

(
m∑
i=0

pixi

)2

4
[
f ij(tj)

]
1,...,n

4 1−(1−ε)2
1−ε

4 |f(U1)=f(UR)
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90 (Sz: 11to15)
# Expr
8 (x(1), . . . , x(L− 1))

8 e
−
tR
0

a(s) ds

7 logNmQ(f ;λ(m))

7 A
N
k

1 + · · · + A
N
k

m

7
logM(Gf ;ε)

log (1/ε)

6 e−
eLdt/α+εte

6 −L̃dt/α + εte
6 (p̃1, · · · , p̃l, p)
6 hj + hj+2, kj + kj+2

5
kj+2+n

kj+1

90 (Sz: 16to20)
# Expr

7 logNmQ(f ;λ(m))
logNm

4 {N(t+z) ≥ t/α + εt|Z1 ≥ z}
4 {(2α,2β) |α + β = r, α 6= 0}
3

logM(Gf ;εm)
log (1/εm)

3
(
pCF T

G,εdim(F
T
G)
, pF

T
G

)

3 logQ(f ;λ(m))/Nm
log (1/Nm)

3 (m−k−1+ε(m+k))2

(m+k)(1−ε2)

3 {aibi : 1 ≤ i ≤ n, ai ∈ A, bi ∈ B}
3 (t− max (p(m,n)γ , t(m,n)))

1
γ

3 (c1,2,. . . ,c1,d,c2,3,. . . ,cd−1,d)
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91 (Game theory, economics, social and behavioral sciences)

91 (Sz: 2)
# Expr

261 x1

232 −1
176 dt
172 x2

140 xi
140

..
s

126 x0

125 K0

122 p1

119 2k
117 ds

112 k
111 p0

110 qi
109 (t,s)
5105 Ft

91 (Sz: 3)
# Expr

261 τ, θ
259 t, T
199 1

2

168 i− 1
152 θ, T

140
t∫

0

137 %, θ
136 t+ 1
133 τ, T
125 i = 1
117 n− 1
111 α, β
109 ess
105 k − 1
101 k + 1

91 (Sz: 4)
# Expr

101 φt,T
69 2k + 3
66 limn→∞
53 ϕ%,θ
36 ft+1

32 d1/2

31 Dτ,θ

31 1(τ,∞)

31 φθ,T
30 qt+1

30 h +HX
29 Cθ,T
29 (~x,~a)

29
+∞∫
0

27 >t,T

91 (Sz: 5)
# Expr
64 t+ 1: w
58 0 ≤ t ≤ T
49 v̂i−1

47
n∑
i=1

45 R∞τ,θ
38 t− (x ∨ y)
34 0 ≤ t ≤ T

30 dQ
dP

26 f, t+ 1
25 R∞t,T

25
d∑
j=2

22 )∞k=0

19 (h+HX)′

18 j + 1/2
18 1 − 1/α

91 (Sz: 6)
# Expr
63 ϑt+1: w

20 θf,t+1

17 n1−1/α

17 (x1,x2,x3)
17 dj+1/2

17 sup
0≤t≤T

17 (m, p, p′)
15 b ∈ Dθ,T

14 (1 + CT )−1

13 p+ (k−1)q

91 (Sz: 7)
# Expr
24 i1, · · · , ik
15

(
I
..
s
)
k |j

14 1 + λ̄2

2

13
ti∫

ti−1

13 t + 2: w − 1

11
(
bntc
n
, i
n

)

10
(
wTx−K0

)
+

10
n−1∑
i=1

8 (1+λ)ar + 1
7
(
wT0 x−K0

)

91 (Sz: 8)
# Expr
13 ϑt+2: w−1

10 − log(1 − w)
9

(
n−1
N
, i
N

)

8 (R2, dx dy)
7 x1−q+1

2

7 1 + λ+ a + λx
7 {Gr : r ∈ Q++}
7

(
wT0 x−K0

)
+

7 σi1,··· ,ik
6
(
Z(s) − Ẑ(s)

)∗

91 (Sz: 9)
# Expr

9 1
2

+ λ̄2

4

7 −(1 + k)/(2k + 3)
5 (1 + λ+ a+ λx)r

4 ‖qt‖∞,k,I,λ
4 (σi1,··· ,ik(t))
4 (b1, ..., bn)
4 |log ∆|n1/(1+β)

4 ξ ∈ {−1, 1}n−1

4
[
KTγ(1 + CT )−1]

3 (γ (w∗−w) + ηw)

91 (Sz: 10)
# Expr
8 −2(1 + k)/(2k + 3)
8 n2(k+1)/(2k+3)

7 (a+AX)dt+ ΣdW
7 n−(1+k)/(2k+3)

4 (1+λ)ax + λa+ x
4 (1+λ)ax + x + λa
4 (1+λ)ax + λa+ x
4 ((1+λ)ax + x + λa)
4 (tj; p, q, θ, σ)

4 θ e−µ%

1−%
4 − log(1 − w) − 1
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91 (Sz: 11to15)
# Expr

19 e−τκ(x,y)(t−(x∨y))

19 −τκ(x,y)(t− (x ∨ y))
10 t−

d∑
j=2

ujXj

8 n−2(1+k)/(2k+3)

7 θf,t+1(q) − θf,t+1(h)
6 1 − e−τκ(x,y)(t−(x∨y))

6 (2(k+1) − j)/(2k + 3)
6 n(2(k+1)−j)/(2k+3)

5 (2q + p)2e2qs − p2

5 X1(τ ,θ) + φθ,T (X)1(θ,∞)

91 (Sz: 16to20)
# Expr
6

{
y
(
n
N
, i
N

)
− y
(
n−1
N
, i
N

)}

5 σ∆Y
(1,n)
s + 1

n
b
(
bnsc
n

)

5
{
y
(
bntc
n
, i
n

)
− y
(
bnsc
n
, i
n

)}

3
(
x, vδε , Dv

δ
ε , D

2vδε
)

3 ‖E[ϑt+1: w(q) − ϑt+1: w(h)|t]‖
3 (θ(FA,B(xi,yi) − ti))i=1,...,n

3 (z1,�(z2,�(· · ·� (zD,zD+1) · · ·)))
3

[
N
(

1
2
− d
α

)
, N
(

1
2

+ d
α

)]

3 U00ϑ1/k+1

n2(k+1)/(2k+3)

3 f ∈ L1(FT )|f ≥ 0 , E[f ] = 1
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92 (Biology and other natural sciences)

92 (Sz: 2)
# Expr
352 2N
253 −1
233 IA
187 IU
179 SA
162 r0

155 β1

130 Xk

123 SU
123 ε2
111 ij
110 i1
104 Wk

100 i2
96 W ′

92 (Sz: 3)
# Expr

172 t− 1
171 1 − s
141 k, l
141 n− 1
133 logN
122 K + 1
118 3

4

109 k − 1
106 1

2

101 i = 1
100 j, k
95 k + 1
90 PIA
89 1 − r
83 1 − r

92 (Sz: 4)
# Expr
90 2N − k
77 2N − 1
65 TD;W

62 (logN)2

50 PI|S
47 Xt−1

45 PS|I
38 (4, 12)
37 PC|I
37 N1−r

35 IA|S
34

∑
k≥0

30 PE|I

30
def
=

29 (2, 12)

92 (Sz: 5)
# Expr

51
H∑
k=2

38 k, a, n
34 PIA|S
32 )kt=1

30
n∑
i=1

30 l = k + 1

28
N∑
k=1

27 IA|SU
25 PIU |S
22 Λαβγδ

22 PI
PS

22 (s1,s2,t)

21 log n
n

20 d
(f)
j,k

20 L∂−i`

92 (Sz: 6)
# Expr
33 qk,a,n
32 G(i,j) + 1
27 PIA|SU
20 1

(logN)2

17 e−(1−r)t

16 C
(logN)2

15 th;W ′

0

15 PIU |SA
15 d+ ε2 + γ
14 t = τJ + 1

92 (Sz: 7)
# Expr
39 PSA + PIA

28
H∑

l=k+1

21
d−1∑
i=1

16 BG(i,j)+1

13 e−s2e
−t

12 2−J+j/2

12 S−1/(1−r)

11 (1 − s)2N−k

11
k−1∑
l=2

10 Pσ|σ′σ”

510 k, a, n− 1

92 (Sz: 8)
# Expr

24
2N−1∑
k=J

16 A
G(i,j)+1
τ

14
2N−1∑
k=1

13 k2`J + i + 1

10
τ∑

t=τJ+1

10 r(1−s) + ks
9 2J−log J−`

9 qk,a,n−1

7 k = bJsc + 1

7
2N−1∑
`=1

7 1 − (1 − s)k+1

6 Ttn,n,Nn
6 (b0 + ε2 − b2)

92 (Sz: 9)
# Expr
13 ek2`J+i+1

10 A
G(i,j)+1
τ (i)

8
PI|S
PS|I

6 NXk−k
NXk

6
eVk

NXk−k
6 A

G(i,j)+1
τ (j)

6
J2`−1∑
i=0

6 w ∈ L∂−i`−`
5 P ∗SA + P ∗IA
5 1 − (1 − s)2N−k

92 (Sz: 10)
# Expr
16 PIU |S + PI|S
7 4N

sk2(2N−k)

6 (1 − s)(l−k)/2

5 [La(n−Na)|σY Z]
5 2r−1

r−k−1

5
2J−j−1∑
i=0

5 ei+1+k2J−j

4
L∑

k=bJsc+1

4 e−s1e
−(1−r)t

4 Rk,N ≥ AN1−r

92 (Sz: 11to15)
# Expr

10 PE|S + PE|I
PI
PS

9 ΓAUP
∗
IA

+ ΓUUP
∗
IU

8 PSA|SU + PIA|SU
8 ω(r)+1

ω(r)−1

8
(
PSA|IU + PIA|IU

)

7 [S(t), t|x0, t0]
7 b0 + ε1 − λ− b1 − β
7 PSA|I + PIA|I
7 PSA|S + PIA|S
6

[
0, 2J−log J−` − 1

]
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92 (Sz: 16to20)
# Expr
4 B′0 +B′1a∗ +B′2a

2
∗

4
[

2r−1
r−k − 2r−1

r−k−1

]

4
(
e−s1e

−(1−r)t
,e−s2e

−t
,t
)

4 1 + 3PSA|IU + 3PIA|IU
3 l(l−1)

(n+l−1)(n+l−2)

3
(2N−k)(1−(1−s)k+1)

(2N)(k+1)

3
(
1+ 1

k

)
ln
(
1+ 1

k

)
− 1

k

3 sign

(
1+

d∑
i=2

Yi

)
6= sign

(
d∑
i=2

Yi

)

3 Tn = t|`J = n, . . . , `0 = i0
2 q − logbq − logb(− log bθ2)
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93 (Systems theory; control)

93 (Sz: 2)
# Expr

1457 −1
848 t0
847 x0

611 ij
573 x1

511 dt
477 pi
462 a1

449 jω
393 x̄
389 Xt

375 (t,x)
362 tj
336 ds
330 αj

93 (Sz: 3)
# Expr
806 n− 1
424 i = 1
299 k + 1
280 z−1

258
t∫

0

253 t+ 1
219 1

2

198 j = 1
187 m, p

173
T∫
0

170 i+ 1
166 t− 1
156 n+ 1
138 ε, x

130 Xβ
0

93 (Sz: 4)
# Expr

122 [z,z−1]
86 xn−1

82 (t0,x0)
76 d

dt

72 sn−1

66 A+BK
66 vτ,h
65 Y β

[0,t]

63 Xt+1

63 (x− tj)
59 lj, j
59 tj, ρ
57 V0

D

56 αi′k
55 πβνt

93 (Sz: 5)
# Expr

74
N∑
i=1

70 dν
dβ

64 t + 1: w

61
m∑
j=1

61
n∑
i=1

57
m∑
i=1

55 hk, `k
50 fi2j2
50 Dtj ,ρ

40 1
2πi

37
∞∑
k=0

36
d∑
i=1

35
n∑
j=1

35 {t1,· · · ,tn}
35 gi1j1

90 (Sz: 6)
# Expr
42 pi

1−β
28 (tm,tm+1)
18 α ∈ P

⋂
Zd

17 [sr,sr+1]
17 dj+1/2

17
∑

i∈[r−1]

16
◦
xEc−j

15 xi+1/2

15 (Aj,Aj−1)
14 min

x∈Γ(X)

93 (Sz: 7)
# Expr
26 tj, ρj(t

0)
24 [t, x, k/n]

20
n∑

i,j=1

20 j1, . . . , jm
19 i1, . . . , in
16 f(s) + g(s)

15
m+1∑
α=1

14 (λIn − θ)−1

14 g(jω)
f(jω)

14 Z̄ε,X1
s

93 (Sz: 8)
# Expr
29 (i1j1i2j2)
25 τ̂ g

x0,x[

24 Dtj ,ρj(t0)

13 ϑt+2: w−1

12 (≤ f(x0), x0)

11
∥∥∥πνt − πβνt

∥∥∥
10 (Y+ = j|X = l)
10 sm−1sm−1

9 λ = 1, µ = 1;

9
∣∣∣Z̃ε,x

T − z
∣∣∣

93 (Sz: 9)
# Expr
34 (x1,x2,· · · ,xn−1)
22 (s, x∗(s), u∗(s))

17 c(jω)
a(jω)

16 (t, x(t), u(t))

14 n(s,q)
d(s,q)

12 {1, 2, · · · , n− 2}
12 [q(%,w,z,0) + η1]

11 c(jω)
b(jω)

11 [a(x,α)D2V (x)]
11 (i1, · · · , in; s)
10 (s, xl(s), ul(s))

10 A
N
k

1 + A
N
k

2

9 I +BR−1B′P

93 (Sz: 10)
# Expr
19 〈. . . : 〈Xs : gj〉〉 . . .
8 a

(m−1)
sm−1sm

8 −
t∫

0

a(s) ds

8 (δhk,`kv
−
r )

2

7
(
−∞, ln 2V0

D

)

7 (ψ0: T−2,ρT−1)
6 (θµn, Z

µ
n(θµn))

6 fNT |T − fT |T
6 inf

Ti∈L(Ui,Vi)

6 e

tR
0

cλ(s) ds
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93 (Sz: 11to15)
# Expr
20 〈. . . : 〈Ys2 : gk〉〉 . . .
20 〈Y2 : 〈. . . : 〈Ys2 : gk〉〉 . . .〉
19 〈X2 : 〈. . . : 〈Xs : gj〉〉 . . .〉
16 dQ

ν

n

dQ
β

n

15 (t, x(t), u(t), s)
15 sn + a1s

n−1 + · · ·+ an
12 a2x1 + x3 − a1x2 − a3

11 λ 6= µ, λ 6= ν, µ 6= ν

10
gi1j1 (jω)

fi2j2 (jω)

10 〈X2 : 〈. . . : 〈Xs1 : gj〉〉 . . .〉

93 (Sz: 16to20)
# Expr
16 〈X1 : 〈X2 : 〈. . . : 〈Xs : gj〉〉 . . .〉〉
16 〈Y1 : 〈Y2 : 〈. . . : 〈Ys2 : gk〉〉 . . .〉〉
13 sn−1 + x1s

n−2 + · · · + xn−1

10 〈X1 : 〈X2 : 〈. . . : 〈Xs1 : gj〉〉 . . .〉〉
10 {−DV (x) � f(x,α) − trace[a(x,α)D2V (x)]}
8 (t, x(t), u(t), ψ0, ψ(t), λ)
7 〈X2 : 〈X3, . . . : 〈Xs1 : gj〉〉 . . .〉
6

∫
πn−1(v)λ(v, v′)ψ(dv)

6
fi2j2 (s)

fi2j2 (s)+gi1j1 (s)

6 (a2x1 + x3 − a1x2 − a3)
2
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94 (Information and communication, circuits)

94 (Sz: 2)
# Expr

1650 −1
808 θ1

778 θ2

778 x1

669 L2

567 (x,y)
524 θ3

465 a1

458 z2

429 x2

428 X1

418 x2

407 m1

402 hk
374 z1

94 (Sz: 3)
# Expr
729 1

2

550 n− 1
503 i = 1
253 i ∈ I
253 k − 1
234 j = 1
227 N − 1
217 p− 1
208 i− 1
205 i = 0
200 1/2
174 n + 1
172 j = 0
165 (n− k)
163 z−1

94 (Sz: 4)
# Expr
122 [z,z−1]
122

∑
i∈I

99 2n−1

98 −1/2
77 1√

2

71 −1
2

64 limn→∞
61 (z1,z2)
59 (Xn

1 ,D)
48 O(1)
45 2L+ 3
45 F 2N

t

43 1 − 2m
38 2n− 1
36 (v1,v2)

94 (Sz: 5)
# Expr

102 θ1

⋃
θ2

89 θ1

⋂
θ2

50 [0,∞)
48 N−1

2

46 (x1,. . . ,xn)

43
n∑
j=1

37 Ft/Fs
36 (n, d− 1)

36
k∑
i=1

34
N∑
i=1

94 (Sz: 6)
# Expr
48 (z1,z2,z3)
40 (v1,v2,v3)
17 (Φ∗lΦl′)
16 vi

′⊕x′

15
∑

d|p−1

14 (1 + ‖x‖ + ‖y‖)N
14 cos

(
pπ
2

)

14 〈hkDx〉−s
14

∥∥λ1 − λ̄
∥∥2

14 pn,k,t

94 (Sz: 7)
# Expr

80 q(x)
p(x)

35 q(y)
p(y)

30
N−1∑
i=0

27 ∆if(x)
i

25 2s+ 2p+K
24 (L + 2, L;K)
23 k/b, l/a
21 (W1(t),W2(t))

21
(
xn|θ̂(xn)

)

20 (x, ξ + 2πn)

94 (Sz: 8)
# Expr
22 (z1,z2,z3,z4)
20 kpλ−1 + pλ

19 θ1

⋂
θ2

⋂
θ3

16 gk/b,l/a
16 {θ1,θ2,θ3,θ4}
12

(
I − λ̄S0

)−1

12 (θ1

⋃
θ2

⋃
θ3)

11 j+K+2p
2

10 (Ai|CY,Y ′)
10 (θ3|θ3

⋃
θ4)

94 (Sz: 9)
# Expr

27
∣∣eiθj − eiθk

∣∣
25 2s+2p+K

2

16 (X1, · · · , Xn : B)

15 ∆kpλ−1+pλ

14 (T = f |T = (p
⋂
b))

14 {0, 1, . . . , p− 1}
10

∣∣∣ q(x)
p(x)

− 1
∣∣∣

10 n+r−1
r−1

10 {eχψ,eχω,eψω}
10 kNb

a
, N

2
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94 (Sz: 10)
# Expr

27
∣∣eiθj − eiθk

∣∣2
15 X1

⋂
X2

⋂
. . .
⋂
Xk

12 γ1γ2
γ1+γ2

11 (a,b,c0,c1,c2,c3)

10 j+K+2(p+1)
2

8 ((X1,· · · ,Xn),(Y1,· · · ,Yn))
8 e

λ2q
2
−λ4q

7
(
T = f̄ |T = (p

⋂
b)
)

7 i1, i2, . . . , ir
7 2n

V (n,d−1)

94 (Sz: 11to15)
# Expr
23 (a1, · · · , an : b1, · · · , bm)
18 X1, X2, . . . , Xk ∈ DΘ

15
(
A−1/2BA−1/2

)

13 ∆kpλ−1+pλf(x)
12 (W (t1),W (t2), p)

12 (lgM + lgD)O(1)

12 (1 − δ2
m(Φ∗lΦl′))

10 (X1

⋂
X2

⋂
. . .
⋂
Xk) = A

9 ψΛ
kNb
a
,N

2

9 n1, n2, n3;n
′

94 (Sz: 16to20)
# Expr
9 (a,b,c,, {eχψ,eχω,eψω},{θχψω})
8

[
g
[
q(x)
p(x)

]
− g
[
q(y)
p(y)

]]

5
(
D2L+3
K

∣∣D2L+4
K

∣∣ · · · |D3L+3
K

)

5
[∣∣∣ q(x)
p(x)

−1
∣∣∣−
∣∣∣ q(y)
p(y)

− 1
∣∣∣
]

5 i
2K∑
k=1

(−1)kφ
(
t
(k)
n+1

)

5
∑

j1,j2
Sj1Sj2yj1,j2

5 e
i
2KP
k=1

(−1)kφ
“
t
(k)
n+1

”

4
(
g
[
q(x)
p(x)

]
− g
[
q(y)
p(y)

])

4 {(x,y)|〈(x,y), vi〉 ≥ −di, ∀i}
4 i

2n∑
j=1

ωj(tj − tj+1)
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97 (Mathematics education)

97 (Sz: 2)
# Expr
175 dx
125 θn
123 x2

101 2m
79 θm
69 2k
64 ex

63 L2

61
√

3
58 2n
49 2x
48 θp
29 N2

28 RB
28 x1

97 (Sz: 3)
# Expr
59 k + 1
41 n− 1
28 k = 1
24 J2k

20 1
2

17 1/2
16 π

2

14 i, j
14 h→ 0
12 x− 1
11 x+ h

11 |BC|2
11 |AC|2
11 j = 1
11 i = 1

97 (Sz: 4)
# Expr
26 2k − 1
22 2m− 1
20 nk+1

18 2n− 1
14 min−total
14 x + dx
14 limh→0

12 tan θn
12 x2 + 1
12 N − 2m
11 max−total
9 xn−1

9 3x+ 6
9 2m− 2
8 tan θm

97 (Sz: 5)
# Expr
24 j2k−1

12 j2n−1

11 θnk+1

11 j2m−1

11 BNORN

10 3 + 2
√

3
9 Amin−total
9 k = n− 1
7 RN−2m

7 π
I−n

7 Amax−total
6

∑3
i=1

6
n∑
k=1

6 x2

4n

6 RNOBN

97 (Sz: 6)
# Expr
24 N − 2m+ 1
14 N − 2m+ 2

9 (RB)2m−1

9 (RB)2m−2

5 m = n = p
4 (x− 1)(x+ 3)
4 θn → π

2

4 (BR)2n−1

3 nL tan θm
3

(
2 −

√
3
)
L2

97 (Sz: 7)
# Expr
15 BN−2m+1

9 RN−2m+1

9 RN−2m+2

9
1∏

k=n−1

7 x2 + 2x− 3

7 4 + 3
√

3 + π
6 j = 1, j 6= l

6
n−1∏
k=1

6
k+1∑
l=1

97 (Sz: 8)
# Expr

6 Ã, B̃, C̃

4 8 + π
(
1 +

√
2
)

3
(
4 + 3

√
3 + π

)2

3
(2−
√

3)L2

8

2 1+cos 2x
2

2 L2
m

4(I−n)

2 xp+1

p+1

1 2nA
tan θn

1 e− sin x cos x

1 x+1
x2+1

97 (Sz: 9)
# Expr
4 f(x + h) − f(x)

3 RO(BR)2n−1B
2 j = 1, j 6= l, b
2 sin (x + h) − sin x
2 y(x2) − y(x1)

2 A
(m=n)

min−total
2 π

2
− π

I−n
1 j = 1, j 6= i, b

1
(x2−1)
(x2+1)
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97 (Sz: 10)
# Expr
3 y(x+ dx) − y(x)
2 zn1+1, · · · , zn
2 L2 tan θn tan θm
2 8nA− L2 tan θn
1 L2 tan θp tan θm
1 pL tan θn tan θm
1 γcot2γ − cot γ + γ
1 βcot2β − cot β + β
1 αcot2α− cotα + α
1 b0 b1 · · · bk 0 · · · 0

97 (Sz: 11to15)
# Expr
8 m tan θn + n tan θm
7 3x+6

x2+2x−3

5 BN−2mO(RB)2mRN−2m

5
k+1∏

j=1,j 6=l
4 8

(
3 + 2

√
3
)
A− L2

√
3

4 f(x+h)−f(x)
h

3 n tan θm +m tan θn
3 n tan θp + p tan θn
2 m tan θp + p tan θm
2 |AC|2 + |BC|2 − |AB|2

97 (Sz: 16to20)
# Expr

2 y(x+dx)−y(x)
(x+dx)−x

2 S1
3e1 + S2

3e2 + S3
3e3

2
√

8nA−L2 tan θn
tan θn

1 (6,1), (1,6), (5,2), (2,5), (4,3), (3,4)

1 BN−2m+1RO(RB)2m−1RN−2m

1 |AC|2+|BC|2−|AB|2
2|AC||BC|

1

√
|AB|2+|BC|2−|AK|2−|CK|2

2

1
25(4+3

√
3)

3π
√

3+4π+48
√

3

1 π
n

+ π
n
cot2

(
π
n

)
− cot

(
π
n

)

1 sin x � (cos h− 1) + cos x � sin h
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