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Introduction

We often see a process that applies some operation or transformation on multiple data stored in
lists and put the result into another list. For instance, it includes plotting the result of a
mathematical function fed with sequence of numbers as its parameter and tansforming multiple
record extracted from some database into a specific format.

For such a process, many programming language provides sequence control syntax for repeating,
with which you can pick elements up from lists subsequently and then create lists that contain
result values. When you use a functional language, it might be a familiar approach that you prepare
a higher-order function of mapping with which you apply a certain function on list elements.

Either way, you've had to explicitly program “repeat” operation with existing languages. However,
when you provide n numbers to a function that takes one argument and returns one result, it’s
obvious that you want n answers from it. If a programming language itself holds a functionality to
expand elements in a list or an iterator as a function argument and automatically repeat calling the
function, users, or programmers, just have to call the function without repeating syntax. I calls this

“Implicit mapping” as it implicitly does mapping process.

In order to realize this idea, I had origianally considered to make expansion of an existing script
language. But you couldn’t see the real power of “implicit mapping” if it only works with a limited
number of functions. Beyond number processing, it should cover all the process like string operation,
image drawing and network access and should become a part of a daily programming style. That
means that I had to create a completely new world instead of an expansion of an exsiting one. So I

decided to create a script language from a scratch.
As for the creation of a new script language, I’ ve been taking notice the following points:

Introduces a Familiar Syntax
I don’t think it’ s necessary to bother creating a new syntax if it has same function as the exsting
one. I made it a policy that I decide syntax and symbol assign as in silimar way to familiar
languages as possible. The language makes blocks with brace symbols, so a written script may
look like Java or JavaScript program. It’s also introduced rules of namespace handling by

module and function naming policy from Python.

Makes It Handy and Practical
Programming language is expected to solve problems that exist around us. And you can’t call it
practical if you must take much effort to such problems. So the new language will be shipped
with graphical interfaces and functions that can handle any type of files so that an usual user

can easily program what he wants to realize.

Under such principles, I've developed a script language Gura that comes with functions and
methods reflectingng “implicit mapping” policy, and registered its first release in SourceForge.JP on
March 15, 2011.
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Development of a new programming language is amazing because creating a language doesn’t
instantly mean that the creater is an expert programmer of it. This may be similar to coming up
with an idea of a new game: even if you make a rule of it, you have to actually play it to know tricks
and tactics so that you get a victory on the rule. I also had to create and try a lot of scripts myself to
know how to make programs of Gura, which comes with an innovative rule “implicit mapping.” And,
through that process, I've confidently realized that Gura’s various features like “implicit mapping”

are really practical in actual programming fields.

I, as one user, recommend this script language for you.

Writer
September 27, 2012
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1. About This Reference

This reference explains about the execution method, the syntax, the basic data type and the
processing functionality of script language Gura. Refer to “Gura Library Reference” if you want to see

specification of implemented functions, methods and modules shipped with it.
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2. Execution Method
2.1. Executable File

Gura’s executable files for Windows are gura.exe and guraw.exe while that for Linux is gura.
An executable file guraw.exe doesn’t show command prompt window and you should use it when

running GUI program with wxWidgets, Tcl/Tk and SDL.
2.2. Interrupt Mode

When you run gura.exe or gura without specifying a script file, it shall enter in an interrupt mode

and wait for user inputs.

Gura 0.3.1 [MSC v.1600, May 31 2012] copyright (c) 2011-2012 Y.Saito
>>>

When you input Gura’s script and then an enter key after a prompt >>>, it shall execute the script

and show its result.

>>> 3 + 4

7

>>> println('Hello world')
Hello world

To exit from an interrupt mode, enter Ctrl+C from keyboard or execute a script sys.exit ().
2.3. Script File

When you run the executable with a script file specified, it shall execute the content of the file.
Suffix names for Gura script files are .gura or .guraw. In a Windows environment, these are
associated with executables gura.exe and guraw.exe respectively.
Script files are in free format text, so you can write Gura program from top of a text file without
any declarations. However, when you use UNIX-lilke OS such as Linux, it would be convenient to
write shebang at the top line. Below is a Hello World script that can run under both Windows and

Linux.

#!/usr/bin/env gura
println('Hello world'")

OS’s shell couldn’t recognize shebang correctly when each line in the file is ended with CR-LF code.
It must be ended with LF code.
If a script file contains non-ASCII characters like Japanese in script files, you’d better save it in
UTF-8 character code, which is a default code set that Gura can handle. When you need to save the
file in other character codes, use —d option from command line or describe a magic comment as

below to execute it. Refer to 3.15.2 to see the detail of magic comment.
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#!/usr/bin/env gura
# coding: shift jis
println (' CAIZHEIF, #HEFE)

2.4. Composite File

A composite file is an archive file in ZIP format that contains Gura scripts and other resource files,
and it has a file name suffixed by .gurc or .gurcw. A composite file is a convenient way to distribute
an application as it can handle more than one script files and image files by archiving them in a
single file.

You can create a composite file by any archiving tool that support ZIP format. Notice that most of
such tools determine a file format by its filename's suffix, so you have to create a file with a
suffix .zip at once and then rename it to have Gura's composite file's suffix. Below is an example of

using 7z as a tool.

> 7z a hoge.zip hoge.gura imagel.png image2.png

> ren hoge.zip hoge.gurc

Gura package includes module gurcbuild that helps you create a composite file without any
programs other than Gura itself. Below is a Gura script to create a composite file that consists of

sames files as above.

#!/usr/bin/env gura
import (gurcbuild)

gurcbuild.build(['hoge.gura', 'imagel.png', 'image2.png'])

A composite file created by this method has a shebang at its top and also an executable attribute, so

you can handle it as an executable file under UNIX-like OS.
2.5. Command Line Options

Command line options below are acceptable.

F7ar i B

-c cmd Recognizes the content of cmd described in an argument list a script and

executes it.

-t Enters into an interactive mode after evaluation of script files and so
forth.
-1 module[,..] | Specifies modules to be imported before an execution of a script. You can

specify more than one module. This option has a same effect as

evaluating import function in a script.

-1 dir Specifies directories in which modues are searched.

-C dir Changes current directory to dir before an execution of a script.

-d encoding Specifies character encoding of a script. Default is UTF-8.

10
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-T template Evaluates scripts embedded in the specified template file and then puts

out the result to standard output.

-v Prints Gura’s version number.

2.6. Template Engine

You can specify a template file by a command line option -T. A template file is a file embedding
Gura’s script in a normal text document and used to alter contents of it dynamically. When an
template file is evaluated, Gura script embedded in it would be evaluated and then the result be

reflected to standard output.

11
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3. Script Elements

3.1. Number Literal

There are two types of number literal: real number and imaginary one.
Real number is an instance of number type, which has a floating-point as its content. Regular

expression for a real number is represented as below.
-2[0-91* (\.[0-91*)2([elE][-+]?[0-9]+)>

Imaginary number is an instance of complex type, which is represented by a real number literal
followed by "j". If you want to represent an imaginary number j, you should described it as "15"
because a token "j" without any number prefixed would be determined as a symbol for variables
and so forth. For the same reason, number —j should be described as "-175".

Below are valid examples of number literals.

43 3.1415 23e5 323 19 -35

3.2. String Literal

A string surrounded by single quotations "'" or double quotations """ is a string literal. String
literal is an instance of string type, which has internal data in UTF-8 format.

Within a string literal, you can use the following escape characters following a back slash "\".

Escape Character Note
A\ back quote
\! single quotation
\" double quotation
\a bell
\b back space
\ f page feed
\r carriage return
\n line feed
\t tab
\v vertical tab
\O null character
\xhh a character of code hexadecimal number Ah

When you surround a string with single quotations, you need to describe single quotation
characters within the string as escaped one. And you need to describe double quotation characters
as escaped one within a string surrounded by double quotations. Although surrounding of single
and double quotations have no difference in handling other than that, Gura script manner

recommends you to surround a string with single quotations.
12
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You can write a string that contains line-feed characters if you surround it with triple sequences of

single or double quotation. It would enable you to describe multiple-line string as below.

''"ABCD
EFGH
IJKL

Tr

You can align top of each line by escaping and disabling the first line-feed character in the string as
described below.

l'l\
ABCD
EFGH
IJKL

A string literal prefixed by "r" or "R" can contain the escape character "\" without any escaping.

This is convenient when you describe regular expressions or something like that that often use

escape character as their elements. Be careful that, with this expression, you can’t put an escape
character at the end of the string.

The difference between prefix "r" and "R" is how a line-feed code that appears first should be

treated in a multi-line string. Below is an example of prefix "r".

r'll
ABCD
EFGH
IJKL

LI I

This is evaluated as a string ' \nABCD\nEFGH\nIJKL\n".

In contrast, an example below, which has prefix "R", eliminates the first line-feed code and
evaluates it as 'ABCD\nEFGH\nIJKL\n".

Rl’l
ABCD
EFGH
IJKL

LI B

It’s assumed that string description in multi-line form is used to embed normal text in a script, so,

using expression with "R" prefix , you can treat text data in a natural way.

3.3. Binary Literal

A string literal prefixed by "b" would become a binary literal. It has the same expression rule as a
string literal.

13
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A binary literal is treated as an instance of binary type, which contains a sequence of byte-sized

data . It would always be process by byte unit.

3.4. ldentifier

nn

An identifier is a string that starts with an alphabet, an underscore " ", a dollar symbol "$", an at

symbol "@" or a first code of UTF-8 and contains following characters of those elements as well as
numbers and UTF-8 byte sequence. It can accept UTF-8 so that you can specify an identifier that
contains Japanese characters and so forth.

An identifier would be replaced with a defined value in the current scope after an evaluation

process. The replaced value would not be changed as long as the definition is not modified.
3.5. List

An expression surrounded by bracket characters "[" and "]" is a list. A list is an instance of 1ist
class.You can describe Gura’s any types of data as elements of a list. Each element is separated by
comma ",", and a line-feed is also recognized as a separator between elements. It means that, as for
elements in different lines, a comma character between them can be eliminated.

When a list expression is evaluated, it would evaluate each element in sequence and return a list

object that has evaluated results as its elements. Below are valid expressions of list.

A list can also be described with characters "@ {" and "}" instead of brackets. In this case, if lists are
contained in an outer list as its elements, they can be embraced with brace characters "{" and "}".
With those syntaxes, you can write a program in a similar way to C language’s array declaration
and easily import/export data between such a language and Gura. With brace characters, list

declarations above can be rewritten as follows.

@{}

@e{1, 2, 3, 4, 5}

@{'Hello', 2, 3, 'World'}

e{{1, 2, 3}, 4, 5, {6, 7, {8, 9, 10}1}}

If a list has an element that is evaluated as an iterator, it would expand the iterator and

incorporate the elements.

[1..10] # equivalent to [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
[1..3, 8..10] # equivalent to [1, 2, 3, 8, 9, 10]

If a list contains infinite iterators, it would occur an error.

You can refer to an element of a list when you specify an index number surrounded by bracket

14
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characters after a value that is evaluated as a list. And also, you can modify a value of an element
when you specify a list value that is suffixed by an index number surrounded by bracket characters

n_n

and then put assign operator and a value.

3.6. lterator

FEIGE S " (" BEIOY """ CTHHALEHEKIZIA T —ZIZ20ET, /7 —Fditerator VT ADAL AL
ATY, AT L —FHIZIE Gura TR CELEE DT —#EBEHRLL Ttk 77562 &7%‘(%&?‘ e Sl
~ ", CREIETR, B THERMOXEIN LGRS ET, Ziud, BREZELOITICH T CGlik 3
D%a ATROA L~ EE M TEHZEAERLET,

AT —Z% 7 T &, WEOBERZNAICFAGL . ZOEREHEFELL T OATL—FA4 T V=7 MR LE
T L FIEA R 2AT L — 2 RKFEOHITT,

0)

(1, 2, 3, 4, 5)

('Hello', 2, 3, 'World'")

(rr, 2, 31, 4, 5, [6, 7, [8, 9, 101])

FREOHFNZ, FHEER DA TL =R 0ONRHHE, ZDAT L —2EREALT-L O EREL GEMLE
—a—O

(1..10) # (1, 2, 3, 4, 5, 6, 7, 8, 9, 10) X%
(1..3, 8..10)# (1, 2, 3, 8, 9, 10) X%{f

TRPUICEERAT L — IR FEN T THTT—ITIRVEE A,

RN OEDTET OB EITERDRAIIA~ ") 2O ET, 7eExid 3 LW ZER IR >A(T
—HERFTLLIHELT "(3)" &FELE, ZHTIAT L —ZIF DT HARHEY 7L L Tl CLENE
T Ihe "(3,)" L mﬂ"é_kf“/le/~5’ TRV ET,

3.7. Matrix

An expression surrounded by tokens "@@ {" and "}" is a matrix. A matrix is an instance of matrix
class.

A matrix has a set of column elements as each row element that is surrounded by brace characters
"{" and "}", or parenthesis characters "[" and "]". Values after evaluation of each element
expression will be stored in matrix instance. Every row must have the same number of column
elements. Otherwise, it would occur an error.

Below are valid examples of matrix expression.

@@{{21 51 _1}1 {lr 3/ 1}1 {31 _11 _2}}
Q@{{math.cos(t), -math.sin(t)}, {math.sin(t), math.cos(t)}}

3.8. Block

An expression surrounded by brace characters "{" and "} " is a block. Inside it, you can describe any

15
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nn

data Gura can recognize as elements. Elements are separated by comma "," and line-feed as well.
This means that you can omit a comma character between elements when they are described in
different lines.

As long as the explanation above, you'll notice that it look the same as the description for list. But
they are different in evaluation process. When processing a block, it would evaluate each element
sequentially just like a list, and the last evaluated element would be treated as a value of the block

itself. Below are valid examples of block expression.

{}

{1, 2, 3, 4, 5}

{'Hello', 2, 3, 'World'}

{{1, 2, 3}, 4, 5, {6, 7, {8, 9, 10}}}
{print (), x += 2}

A block is used to describe a process in a function declaration and to pass a block expression in a

function call.
3.9. Dictionary

An expression surrounded by tokens "% {" and "}" creates a dictionary. A dictionary is an instance
of dict class. Each element in a dictionary definition consists of a key and a value and can be

described in three ways as below. In a view of readability, the first one is recommended.

1. A key and a value are joined by assignment operator "=>". Each assignment expression is

separated by a comma ", " or a line-feed character.

2. Express a pair of key and value as elements of a list or a block. In a list expression, they are
surrounded by bracket characters "[" and "]". In a block expression, they are surrounded by
brace characters "{" and "}".

3. Express a key and a value each other in a list of one dimentional.

You can use a number, a string or a symbol as a dictionary key. As for data, any types are
assignable.

A declaration of a dictionary is actually a call of a function named "%" with a block expression. As
for a detail of function and block, refer to =7 —! BRITLH ROV EREA, .

You can refer to an element of a dictionary when you specify a key surrounded by bracket
characters after a value that is evaluated as a dictionary. And also, you can modify a value of an
element when you specify a dictionary value that is suffixed by a key surrounded by bracket

n_n

characters and then put assign operator and a value.

3.10. Quoted Value

nsn

If an expression is prefixed by a back quotation """, it would be treated as a Quoted value, which is

an instance of expr class.
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3.11. Symbol

nsn

An identifier prefixed by a back quotation is treated as a symbol value. As a symbol is handled
as a unique number in a program, symbols can quickly be compared each other. Using this

characteristic, it’s often used as a key of dictionaries and an enumeration value.
3.12. Function

When you append an argument list surrounded by parenthesis characters " (" and ") " after a value
evaluated as a function instance, it would be recognized as a function call. Even when you don’t
need to use any arguments, you must specify a pair of parenthesis without any content as an
argument list to explicitly declare it’s a function call.

A function that belongs to a class is specifically called “method.”

As a unique point compared with other languages, Gura doesn’t have any specific statement to

realize control sequences and class declarations. These are all implemented as functions.

3.13. Attribute

n.n

An identifier that follows after a colon character ":" is called an attribute. An attribute is described

after an identifier or an argument list of a function and is used in the following cases.

Type conversion in assignment to an identifier.
Type declaration in an argument list of a function definition.

Cutomizes a function behavior by being described after an argument list of a function call.

Specifies a default behavior of a function by being described after an argument list of a function

definition.

An attribute used in function call works in a similar way as an argument of boolean type. The
different point is that an argument can take dynamically modified value while an attribute is

statically specified.
3.14. Operator

Operators are special form of functions. There are an unary operator that takes only one argument

and a binary operator that takes two arguments.
3.15. Comment
3.15.1. Line Comment and Block Comment

In a script, when a token "/ /" or a hash character "#" appears, following characters until its end of
line would be treated as a comment. This is called line comment.

A region between tokens "/*" and "*/" would also become a comment. This is is called block
comment. A block comment can contain line-feed characters in it. And, within a block comment, you

can nest and describe other block or line comments.
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Below are valid examples of comment.

// line comment

# line comment again

x = 10 // line comment after some code

x = 10 # line comment after some code again
/* block comment */

/*

block comment

*/

/* /* /* nested comment */ */ */

3.15.2. Magic Comment

In the case that a script contains characters that are not in ASCII code, you have to describe an
encoding name as a magic comment. A magic comment is described at the first or the second line in
a script and has a format "coding: XXXXXX", in which XXXXXX is an encoding name and comes to
something like ut£-8 and shift jis.

A magic comment must be describe as a line comment. At first, the parser would check if a line
comment appears at the first line and contains a magic comment. If the first line is a shebang,
which is a comment including command line declaration for UNIX shell script that begins with a
token "#!", the parser would search a magic comment at the second line.

Below is an example of specifying a shebang and a magic comment.

#!/usr/bin/env gura
# coding: shift Jjis

If you want it to work as a coding declaration for Emacs as well, describe it as below.

#!/usr/bin/env gura

# -*- coding: shift jis -*-
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4. Class and Instance

4.1. Abstraction

All of data that Gura works with belong to certain classes. Classes are categorized in basic data
type and object type. They have diffent manner to manage memory region occupied their data itself.

Any data generated from class is called instance. An instance inherits methods and member
variables provided by its class.

Name of classes belogs to different name space from that of variables. It means that you can assign

the same name to both a class and a variable.
4.2. Member Access

You can refer to a content of a member variable by specifying an instance followed by a dot

nn

character and the variable name. And, specifying a method call after an instance and a dot
character would execute the method. Within a method, a variable named this is defined, which
refer to the instance itself.

You can modify a content of a member variable by specifying an assign operator "=" and a value
after a member variable expression.

Also, you can define a method by an assign operator from outer scope just in the same way as a
normal function definition. This means that you can append methods to an existing instance. Below

1s an example that defines a method named introduce in an instance of string type.

str = "!

str.introduce() = { println('this string is ', this) }

str.introduce ()

It’s also possible to append methods to a class. In that case, use a function classref to get a

reference to the class. Below is a general format of the function.
classref (type:expr) :map

An example to append a method to string class is shown below.

classref (" string) .introduce() = { println('this string is ', this) }
str = "!

str.introduce ()

Methods that are appended to a class can be used for every instance of the class. They are also
available even for instances that have already been realized before the method definition. This
feature is often used for modules to expand specification of existing classes. For instance, import of

regular expression module re would append methods like match to string class.
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4.3. Basic Data Type

Basic data type is the most primitive data type. In function arguments and variable assignment,

any instance of basic data type would be passed by value. Basic data types built in the language are
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listed below.
Type Notes

symbol Data type to represent a symbol value. A symbol value is an indentifier
prefixed by a back quotation " ". As each symbol value is identical and
is distinguished by numbers, comparation of symbols is quickly
processed.

boolean Data type to represent truth-value. As predefined variables of
boolean type, there are true and false. A variable nil is also
recognized as false value while all of the other values are treated as
true. Beware that an empty list and zero number are also recognized
as true.
When you convert a value of boolean to number type, true would
come to 1 and false to 0.

number Data type to represent number.

complex Data type to represent complex number.

4.4. Object Type

In function arguments and variable assignment, an instance of object type would be passed by

reference. Object types built in the language are listed below.

Type Notes
function Function
string String
binary Binary data
list List
matrix Matrix
dict Dictionary
stream Stream
datetime Date and time
timedelta Time difference
iterator Iterator
expr Quoted value
environment Scope
error Error
image Image
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color Color data
palette Palette
codec Character codec
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5. Operator
5.1. Built-in Operator

The list below summarizes operators that are built in Gura and their behaviors.

Operator Behavior

+x When x is of number, complex or matrix type, returns the value of x itself.

Other type of values would occur an error.

-x When x is of number, complex or matrix type, returns a negative value of x.

Other type of values would occur an error.

~x When x is of number type, returns a bit-inverted value in number type. The
value of x is rounded into an integer before calculation.

Other type of values would occur an error.

Ix Regarding x as a truth-value, returns a logical inverted value in boolean type.

x *+ Y | Returns a result of the following calculation.

number + number Returns an added result in number type.
complex + complex Returns an added result in complex type.
number + complex Returns an added result in complex type.
complex + number Returns an added result in complex type.
matrix + matrix Returns an added result in matrix type.

datetime + timedelta Returns an added resultin datetime type.
timedelta + datetime Returns an added resultin datetime type.

timedelta + timedelta Returns an added result in timedelta type.

string + string Returns a joined result in string type.
binary + binary Returns a joined result in binary type.
binary + string Returns a joined result in string type.
sting + binary Returns a joined result in string type.
string + any Returns a joined result in string type after

converting any into string.
any + string Returns a joined result in string type after

converting any into string.

x — v | Returns a result of the following calculation.

number - number Returns an subtract result in number type.
complex - complex Returns an subtract result in complex type.
number - complex Returns an subtract result in complex type.
complex - number Returns an subtract result in complex type.
matrix - matrix Returns an subtract result in matrix type.

datetime - timedelta Returns an subtract resultin datetime type.
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datetime - datetime  Returns an subtract result in timedelta type.

timedelta - timedelta Returns an subtract result in timedelta type.

x * y | Returns a result of the following calculation.
number * number Returns a product result in number type.
complex * complex Returns a product result in complex type.
number * complex Returns a product result in complex type.
complex * number Returns a product result in complex type.
matrix * matrix Returns a product result in matrix type.
matrix * list Returns a product result in 1ist type.
list * matrix Returns a product result in 1ist type.
timedelta * number Returns a product result in timedelta type.
number * timedelta Returns a product result in timedelta type.
function * any Works as function binder. See 6.2 for detail.
string * number Returns a joined result of number times of
repetition in string type.
number * string Returns a joined result of number times of
repetition in string type.
binary * number Returns a joined result of number times of
repetition in binary type.
number * binary Returns a joined result of number times of
repetition in binary type.
x /'y | Returns a result of the following calculation.
number / number Returns a division result in number type.
complex / complex Returns a division result in complex type.
number / complex Returns a division result in complex type.
complex / number Returns a division result in complex type.
matrix / matrix Returns a division result in matrix type.
x %y | Returns a result of the following calculation.
number % number Returns a remainder result in number type.
string % any Returns a formatted string. See 5.3 for detail.
x ** y | Returns a result of the following calculation.
number ** number Returns a powered result in number type.
complex ** complex Returns a powered result in complex type.
number ** complex Returns a powered result in complex type.
complex ** number Returns a powered result in complex type.
x ==y | Returns true when x equals to y, false otherwise.
x != Returns true when x differs from vy, false otherwise.
x >y | Returns true when x is greater than y, false otherwise.
x <y | Returns true when x is smaller than y, false otherwise.
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x >= vy | Returns true when x is greater than or equals to y, false otherwise.

x <=y | Returns true when x is smaller than or equals to y, false otherwise.

x <=> vy | Returns -1 when x is smaller than y, 0 when equals and 1 when is greater.

x in y | When used as for function’s argument:

This would be treated as an iterator-assigning operator. For details, see the
explation of for function.

When used in other cases:
If v is a list of an iterator, this returns true when x equals to one of the
elements in y, and false otherwise.
If v is of other types that them, this returns the same result as operator =. In
other words, it returns true when x equals to y and false otherwise.

x | vy | When both of x and y are of number type, returns a result of OR calculation for
each bit of them in numbe type. Before the calcukation, x and y are rounded into
integer numbers.

When both of x and y are of boolean type, returns a logical add result in
boolean type. In other words, it returns false when both of x and y are
false, and true otherwise.

If x is nil, it returns the value of y. If yis nil, it returns the value of x.
Other type of values would occur an error.

x & y | When both of x and y are of number type, returns a result of AND calculation
for each bit of them in numbe type. Before the calcukation, x and y are rounded
into integer numbers.

When both of x and y are of boolean type, returns a logical product result in
boolean type. In other words, it returns true when both of x and y are true,
and false otherwise.

If xoryis nil, it returns nil.

Other type of values would occur an error.

x ~ y | When both of x and y are of number type, returns a result of XOR calculation for
each bit of them in numbe type. Before the calcukation, x and y are rounded into
integer numbers.

When both of x and y are of boolean type, returns an exclusive logical add
result in boolean type. In other words, it returns false when x and y are the
same truth value, and true otherwise.
Other type of values would occur an error.

x <<y | When both of x and y are of number type, it returns a value of x shifted left by v

bits in number type. Before the calculation, x and y are rounded into integer
numbers.

Other type of values would occur an error.

24




Gura Language Manual

x >> y | When both of x and y are of number type, it returns a value of x shifted right by
y bits in number type. Before the calculation, x and y are rounded into integer
numbers.

Other type of values would occur an error.

x && y | If x 1s determined as a false value, it returns false as its result. In this case, y
is not evaluated.

If x is determined as a true value, it would evaluate y as well. It returns the
value of v when v is also determined as a true value. If y is determined as a

false value, it returns false as its result.

x ||y | If xis determined as a true value, it returns the value of x. In this case, y is not
evaluated.

If x is determined as a false value, it would evaluate y as well. It returns the
value of y when y is determined as a true value. If y is determined as a false

value as well, it returns false as its result.

x =y | Assigns the value of y to x.

If you specify an operator right before the symbol "=", it assigns the value of

calculation between x and y. For instance, when an expression "x += y" is
evaluated, it would calculate the result of "x + y" and then assign it to x. Among

"

operations with this format, there are "+=", "—=", "*x="_"/="_"g="_THx=111 ="

"&:"’ H/\:H’ "<<:" and ||>>:".

For detail of assignment operator, see 5.4.

5.2. About Logical Operation

As logical operations && and | | would check condition on left side to determine if it’s necessary to

evaluate an expression on right side, they can be used as a branch sequence in place of if function.
5.3. String Formatter

When you combine a string and a list with a percent symbol '$', it would treat the string as
formatter directive and convert values in the list into string. Each specifier in the format comes
like $[flags] [width] [ .precision]specifier.

You can specify one of the following as [specifier].

specifier Bl

d, i An integer decimal number with sign.

An integer decimal number without sign.

An integer binary number.

o An integer octal number without sign.

x, X An integer hex number without sign.

e, B A floating number (any alphabet would be capitalized with specifier E)
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£, F A floating number (any alphabet would be capitalized with specifier F)

g, G Favors e- or f- format (any alphabet would be capitalized with specifier G)
S A string.
c A character.

You can specify one of the following as [flags].

flags Bl

+ Appends + character at the head for positive numbers.

- Arranges converted string on right align.

(space) | Appends a space character at the head for positive numbers.

# Appends "0b", "0" and "0x" at the head for a converted result of a binary, an

octent and a hex number respectively.

0 Fills lacking pact of columns with 0.

You should specify a decimal number for [width] as a minimum width. If length of a converted
string is shorter than this number, the rest width will be filled with space characters of code 0x20.
When the length is longer than or equal to the number, nothing will be done. If you specify an
asterisk "*" instead of a number for [width], the minmum width will be retrieved from arguments.

As for [precision], you can specify a number of digits below a floating point.
5.4. Assign Operator

5.4.1. Assign to a Symbol

n_n

Assign operator has a similar format with binary operators. However, it’s different from other
operators in terms of having a side effect to modify content of a variable scope.
Using assign operator, you can define new values to variables, indexed elements or functions. Also,

you can assign values to multiple elements at once using brackets.

You can modify a content of variable by evaluating an expression "symbol = value". When you
specify an attribute after the symbol that indicates a variable type, it would assign a value
converted to the type. For instance, an expression "foo:string = 3" converts 3, a value of number

type, to string type, and then assign it to a variable named foo.
5.4.2. Assignment by Index Access

You can modify a content of index element by evaluating an expression "obj [index] = value'.
Here, obj is an instance of classes that provide a method for index access, which are represented by
class 1ist and dictionary class dict.

You should specify an indexing value between bracket characters "[" and "]". Available data types
for indexing value is different for each class of instance. 1ist instance accepts only number as its

index and occurs error with other types. For dict instances, you can specify any number, string
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or symbol type of insance as an index.

You can specify multiople indices in brackets.

| obi[5, 6, 7, 8, 9] = 10 |

When you specify a list or iterator as an index, elements of those would be treated as index values.

| obj[5..9] = 10 |

5.4.3. Assignment to Function

Combining a function's generic expression and process body with an assign operator means a
definition of a function. A simple example looks like "func () = print ('hello')". Function's

generic expression and how to define it will be described later.
5.4.4. Assignment at Once to Multiple Symbols

When you specify targets, which are variable symbol or index element, on left side of assign
operator with brackets characters "[" and "]" surrounding, it will assign value to each target.
If the defining value is a list, each target is defined with a value at corresponding position in the

list. The example below defines variable a, b and c with 1, 2 and 3 respectively.

[al bl C] = [l/ 2, 3]

If a number of targets is less than that of assigning values, assignment will be done just for the
number of targets. In contrast, if a number of targets is greater than that of values, it would occur
an error.

You can specify an iterator for assigning value. The example above can also be described as follows.

[a, b, c] = 1..3

If a number of targets is less than that of elements of the iterator, assignment will be done just for
the number of targets. In contrast, if a number of targets is greater than that of elements, it would

Ooccur an error.

When you specify an infinite iterator for assigning value, assignment will be done just for the

number of targets. An example is shown below.

[a/ b/ C] = l..

This format can be used like enum declaration in C.

If assigning value is not a list nor an iterator, targets in the brackets will be defined with the

same value. For instance, the example below assigns 3 to variables a, b and c respectively.

l[a, b, c] = 10

27



Gura Language Manual

55. BEFOA—/N—O—F

operator ZZ7ADA/ YR assign () Zd &, A T OUBENEZBINEIF EEXTLHIENTEES, Z
DAY RIFTLLFOINTFATLET

) ﬁﬁﬁﬁgﬁﬁ?aﬁﬁiﬁioperator(op).assign(type) {|value| ..}

® B FDJER: operator (op) .assign(type 1, type r) {lvalue 1, value r| ..}
G op 1X, EHE AU AR N BNy IA—k  TUURIMELTEb OEFRELE T, 51 type. type 15

LW type rid, WA VANV DFEI NI 74—k~ EOTFIebOEEELET, 7y NITIEEE 77

S A2 EZCFEATTHNB LA FTLIR L ET, ZOLE HREMROEN T 0y 7 \TA—R L TESNET, 7

7 D& 7RI 2 DA - OfE R EL TRV ET,

PUFE, IER T - (S 5R 7L & B2 U 30 HI 2R 0297561 T,

‘ operator (" -) .assign( string) {|x| x[-(1..)].join()} ‘

FATHIZLL FIRLE T,

>>> -'hello world'
'dlrow olleh'
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6. Function
6.1. Call of Function
6.1.1. Elements

Evaluating a function instance with an argument list becomes a function call. An argument list is a
list of more than zero arguments for a function that are separated by a comma character and
surrounded by parentheses " (" and ")".

The most basic way to get a function instance is to evaluate an identifier that is assigned with a
function instance. For example, an identifier, println, is assigned with a function instance that
has a functionality to output strings and a line-feed character to standard output. Evaluation is

done with an argument list attached like follows.

println('hello world')

Elements that composes a function call are listed below.

Function instance
Argument list
Attributes

Block

Documents like Gura Library Reference provides generic expression for each function that explains

how it’s supposed to be called. With generic expression, you can get information like follows.

Function name
Class it belongs to
Name. type and default value for each argument

Acceptable attributes

Block existence
Below is an example of generic expression.
open (name:string, mode:string => 'r', encoding:string => 'utf-8'):map {block?}

This is a function named open that takes string values, name, mode and encoding, as arguments,
among which mode and encoding have default values. It’s also specified with an attribute :map

and is able to accept a block optionally.
6.1.2.  Function Instance

For a function call, you can get a function instance by other than evaluating an identifier. For
example, if a function foo () returns a function instance, you can directly call the returned instance

as follows.
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foo () ()

If a function instance is a method, the function instance contains a reference to a receiver instance.

Consider the following example.

f = '"Hello'.mid

In this case, f is a function instance resulted from evaluation of symbol string#mid, which also
contains a reference to a receiver instance "Hello" in it. Using the definition, a calling process f (1,

2) is equivalent to "Hello" .mid (1, 2).
6.1.3. Argument Specifier

In a general expression, a declation of argument without any attributes means it accepts any types
of value. For example, if an argument list contains an argument that simply declares variable, it
can take number, string and any types of instance as well as nil value.

If a variable name is followed by a pair of brackets "[]" with no element, it would accept a list. It
also can take an iterator, in which case that iterator would be converted to a list. Other type would
occur an error.

If a variable name is followed by a colon ":" and a type name, it would declare an acceptable type.
For instance, in a function func (x:number, y:string), the first argument takes number and the
second string. When a variable of other types is passed to them, type conversion would be tried

first. If it fails, that occurs an error.

In an argument list of a general expression, a variable name followed by "?" is treated as an
optional argument and can be omitted when calling. For example, a function func (x?, y?, z?)

can be called as follows.

func (1, 2, 3)
func (1)

func ()

You can provide nil value for an optional argument. This feature is useful when you have to

specify argument values after some optional arguments.

func(nil, 2, 3)

Some of Gura functions take argument list of variable length. In a general expression of such a
function, an argument of variable length is declared with a symbol "*" or "+" appending.
A good example of a function with variable argument is printf. The function, which derives from

a famous C function having the same name, has a general expression as follows.

printf (format:string, values¥*) :map:void

When you call printf function, you can specify a value of string type and then any number of
values as following arguments. Below is an example.
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printf ('Hello world\n')
printf ('Current number: %d\n', x)
printf ('%d + %d = $d\n', x, vy, z)

A variable argument with a symbol "*" takes zero or more values. It means that it would not occur
an error even if no value is specified. Meanwhile, an argument with a symbol "+" takes one or more
values, which means that it expects at least one value and it would occur an error if the argument

doesn’t take any values.

If an argument is followed by a token "=>" and a specified value, it would be treated as a default
value. In a function call, if an argument is not specified, the default value is used instead. For
example, with a function func (x => "yes"), if you call it as func (), the argument x is initialized
with "yes™".

As for the evaluation timing, the default value is evaluated when the function is called, not when
the function is defined. This means that, if the result of an expression followed after "=>" is different

at each evaluation, the default value is different at each calling timing.

In an argument list, if the variable name is prefixed with a back quote """, the expression itself
will be passed to the function without any evaluation. This feature is used in functions that control

flow sequences such as if and while. For example, function while has a general expression below.

while (" cond) {block}

In general, elements in the argument list shall be evaluated before being passed to a function.
However, an expression passed to the argument cond is passed to the function body without
evaluation. while function itself is responsible of evaluating it. Using this mechanism, any

functions may work just like statements in other languages.
6.1.4. Argument List Expansion

In a function call, if an argument is followed by symbol "*", it will be recognized as a list and
expanded to element values for each argument after that. This is called argument list expansion.
For example, considering a list x = [1, 2, 3], a function call func (x*) is equivalent to func (1,
2, 3).

You can specify any number of argument list expansions and can also mix them with other normal
arguments. Considering variables x = [1, 2, 3] andy = [5, 6, 7], afunction call func (x*,

4, y*) will be expanded to func (1, 2, 3, 4, 5, 6, 7).
6.1.5. Named Argument and Argument Dictionary Expansion

In function’s general expression, each argument is associated with a symbol name. For example, in
a function that has a general expression func (a, b, c), symbols for those argument are a, b and c.
Using a feature called named argument, you can specify those symbol names explicitly in a function

call. A named argument is described by a symbol name of an argument and an assigned value
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combined with a dictionary assignment operator "=>". The following three calls are equivalent each

other.

func (1, 2, 3)
func(a => 1, b => 2, ¢ => 3)
func(b => 2, a => 1, c => 3)

You don’t need to put backquotations before symbol names of named arguments.
Named arguments are often used when there are many arguments or when you want to improve
readability by explicityly specifying each argument with complicated meaning. It would also be

useful to set a value of selected argument among many arguments being optional.

If an argument is prefixed by a symbol "%", the value would be treated as a dictionary and be
expanded to keyword argument elements in the argument list. For example, considering a
dictionary x = ${ " foo => 3, “bar => 4}, a function call func (x%) is equivalent to func (foo =>
3, bar => 4).
You can specify any number of dictionary expantion and also use them with mixture of other
ordinary argument specifiers. If there are variables x = ${ foo=>1, 'bar=>2} and y = ${ "hoge
=> 5}, a function call func (x%, 4, y%) is treated as func (foo => 1, bar => 2, 4, hoge =>

5).

6.1.6. 7F7KJEa—HMETE

You can specify attributes that are prefixed by a colon character ":" after an argument list. Using

attributes, you can customize a function's behavior.

If a function supports attributes customization, such attributs are represented as a list of symbols
surrounded by brackets "[" and "]" in its general expression. As an example, below is a general

expression of function tonumber, which converts any type of value into number type.
tonumber (value) :map: [nil, zero, raise, strict]

This function takes attributes like :nil and :zero and customizes its behavior in accordance

with these specifiers.
6.1.7. Block Specifier

Some functions take a list of elements that is surrounded by brace characters "{" and "}" after a list
of arguments and attributes. This list is called a block. A general expression of a function that takes
a block has a declaration like "{block}" and "{block?}" after an argument list. For a function
with the first declaration, you must always specify a block. For the second one, you can optionally
specify a block when calling.

Each function has different manners in the way of how to evaluate elements in the block. Below

are major ways of evaluation.
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® Handles it as a procedure and evaluate its elements sequentially.

® Handles it as a list of data and stores evaluated value into a container.

You can pass a list of arguments to a block by specifying it embraced with two bars " |" right after a
brace character "{". This is called a block argument.

A number of arguments and data types for block arguments are different for each function that
evaluates the block. For example, a function repeat that evaluates the content of the block
repeatedly for a specified count passes a block argument in a format |idx:number| to the block
where idx is a loop count that begins from 0. And a function readlines with a block would
evaluate the block for each line read. A block argument for it is |line:string, idx:number |
where 1ine is a line string and idx is an index number that begins from 0. Below are examples for

those functions call.

repeat (10) {In| println(n)}

readlines ('hoge.txt') {|line, idx| print(idx, ' ', line)}

A description rule of a block argument is the same as that of an ordinary argument list for a
function definition. An argument with an attribute to specify its type would convert a passed value
to that type. A variable length specifier "*" and dictionary specifier "$" are also available. The only
different point is the strictness in checking the number of the argument. For an ordinary function
call, it would cause an error if declared number of arguments is not passed. For a block argument,
arguments declaration that don't appear in the list would simply be ignored. Unnecessary
argument can be omitted and a block argument list itself can be eliminated if no block argument is
necessary. In contrast, it would cause an error if you declare more arguments than the function

provides.

A block expression contains its own block procedure body and block argument information. It may
sometimes happen that you want to pass the information to other functions intact. In such a case,
you can pass a content of a block to a called function by describing a variable of expr type that

contains a block expression with "{ |" and " | }" as below.

block = “{|x]| println(x)}
repeat (10) {|block]}

6.1.8. Omissible Argument List

When a function takes a block expression and you don't need any arguments, you can omit an
argument list for it. For example, a function repeat, which takes an argument for repeating count,

would execute an inifite loop without any argument as below.

repeat () {

// some process

}

In this case, you can omit the parenthesises for the argument list as below.
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repeat {

// some process

}

A function declared with an attribute : symbol func can instantaneously be evaluated when only

the symbol is specified. Among such functions, there are return, break and continue.
6.1.9. Scope

A scope is a mechanism to limit the reference to variables and functions that are stored in different
spaces. This is a necessary idea for structural programming and would allow more effective
programming with a proper handling. In languages like C and Java, which statically define
variable types, a code location where variables are declared becomes scope space. Meantime, Gura is
a script language that can use variables without declaration and it has a different manner of how to

create scope spaces.

Gura TiE, [BREL) LFESHEE I C L > TAT—T A HELENTOET, BBERIL, [TV — A LMEEND B A TR 2
BERIZTL—LAZ 7 ENEIICRFLET, 7L —A%, 7LV —2OWEEER T DEMEE, 25, B EE
R L VRNMEEERE OO DFEEE R > COET, BIBIFONH LA T 58, FiT-RBRELZ AR L TENE
THEIFLTWEBRED 7L —LADBRE S ZHENT I L — L RZ Y I 2B FD FIZH LW T L — LA &
RNET, 77 TAOHFR CERRLEBOSHEITIE, TOLEIBL TWDRED 7L — ARXy I HIAITHR TR
LTWEET, 7L —22RE 7 Dl AT E LT 7L —ADBYEIC L > T, ZOLEDEEFL— L INEDY £
R

Gura implements scope using a structure called "environment". An environment contains a stack of
layer called "frame" internally. A frame contains a dictionary that associates attributes, bodies,

types and symbols.

AIVT N FATTHE, —DDT7 L — 5ol RENHBEINE T, ZOLEOBREL/LV— MR, FICHR
L7 — L% —R 7L —AEENET, L — 7L —ANITER LA BRI, DAV T NN E
DALENHLS A ATRE T,

AU L, B2 AEL TR 7L — b2 oA RNET, 207 — 22T H 7L —k
REOET, BRI L 728 3RO N I BIEE I 7L — ANICEFR SN E T, 7. BN Rl L7 A B
EDFERL =D 7L — MK L ET,

BISOEHH O 7= DN BB 7 L — 22 FE A ERD DT, BEIIENEMNL L7 L — 2B RO Z LT E
T, BB DR ARAEIL, ZOMSI L= 7L — DT LT T AL, MBI B A 5.2 52 130 EE A,
BB OB IIL, BAERE 7L — 2ZIAICRBL TOEET, DFD, FIDITHE O7 L — ANEHRER
L, ZZTRODBRTIUT =D FTOTL—LE0) BE T,

BHV RNV DPINBOT L — LDEZRNEEEL TODEE . TOV RNV EBBNEN O —E TS RIS
&L EDZRDEICT RN ~ORNTINBEFR~DT 7BV ET, L TOREZEZ TRET,

X = 3
(

func() = { x = x + 1 }
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‘ func () ‘

B func ZIFOMHT &, 7 x + 1 ZFHlT 4720123 0L x OBETOET R, ZOLEHHIN
OIS DT L — A TERSNTODLE x T, B func (T30 RL x ~ORAZZOZELITED
FHFEFTOT, FHEFRERD x ~ORMNZFRCELEA~OT 7 BRIV ET,

S IRAE LIV TOMBA~ORANILERZ T DHI1T, extern BEEHEI D, 77 BATHEEIZ textern TRUE
2—F O ET,
extern PO —UILL T OHEY TT,

extern ( syms+)

FIE syms (2, 77 RATDEBOL RN EHELET, ZORBEFEITTHL, syms THRIESILZY
VRN EBUEDBREE DT L — LAZy JINGERR L RO oTcb DZBUEDRE CEEZIAL TEDLIRIE
LET, FBEDV RV EADODNDIRNETT— (TR F T,

VR ATHEXIZT N E 2 —hextern 2213 5E, DT HR/WITHKL T extern BIEE[RIUALEE
LTOLRAZATWET, EUILLTDLBY T,

symbol:extern = value

—EZERIN T IUL, extern B :extern TRIE 2 — A LB IO TT 2, FDO Lo/
A THLHRT AL TR —F DA AT 52N TEET,

6.1.10. LI AHINRIA—TELA(FIVvHRI—T

BB OINR B RO AT —T 1%, 70T LRI BT HBEBOFEIRE 2RI LTz, WhpHLF L AT
— W ET, ZHICEY, TaS T LD A BINEDOEFEAT—T OWNABIRITR DO T, BN E AR T
DOPEGZRVET, L FOTur I LT, B £ ERRTD x 13, FEHICTHLEE caller WD x T
1372, 7T LD RT-B 1EBVDOTIIMAICHSD x T, ZOREHRIT "root" R RLET,

x = 'root'
f() = println(x)
caller () = {
x = 'caller'
£0
}
g ()

FROVFTHINAD—T NI OT T AN EDSDHENNIRNET R, BB EERTHEXIIT N E2—
I :dynamic scope & 2F5HE, FORBEBUIZ A FIv I/ Aa—TTEET 201270 ET, LT OB
"caller" ZFRLET,

x = 'root'
f() :dynamic_scope = println (x)
caller () = {

x = 'caller'

£0
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}
g()

EAF Iy I Aa—TEE DI G TENLDDTLIIN, FHESNDEDODOEDIE, SIEICAAEPEL 2L
EOFHH T,

LT, a5 [ HUTZ T EORMIifERE R R T D tester LVOBBOEREZELZLET, LLTDL
pa—REENZELELL),

tester (test:expr) = printf ('result .. %$s\n', eval (test))
x =1

tester (" (x + 2))

ZOWA. B tester 1T x + 2 EVIORESIETZITEY, ZNEBH eval TRHliLE T, BI%L eval (X
LA HNAT—T DN — U FEDNTEE x 2L, fEREELZENTEET,
LU, B tester ZLL T OIDITREHLIZHE9725TL XD,

tester (test:expr) = printf ('result .. %$s\n', eval (test))
hoge () = {
x =1

tester (" (x + 2))

}
hoge ()

fEmmDE L, ZHUFXT T —1Z7e0E T, 2 x 138 hoge Dr—HNVEE/2D T, B tester DLF
HIVAT—T DI T, ZNELL FOINH AT I/ Aa—T 10z DL %K tester @
TAMA IOV LE THHEIEL hoge DERIRIZRDD T, HIfFE B OREREZHGONET,

tester (test:expr) :dynamic scope = printf ('result .. %$s\n', eval(test))
hoge () = {
x =1

tester (C(x + 2))

}
hoge ()

— RV R TIE, BB TH AT I/ A =T MO LT TKEN T, A BRI LB BT
IpofelE | ZOMREZ BN HL TSN,

6.1.11. FAavyHKERT—T

Gura [ ZBIEIFONH L OBEIZ 7y REET ZENCEXFET, 7RI FNE TG AR50 CRa% A
VAR AL TR NVET Y, AT a7 B ONES, T ay BN O Ao —F OME 1TEE O Rk
I 2 BipnFES, LIT . Bl THEELTWEET,

func () {block} = {
block ()

}

B func 137 oy XEL0ET, 7o/ RONFITEE AL AX AL TEH block ITfRASNLDHDT,
36



Gura Language Manual

ZNENETCHEOH L TOET,
ZZT U TFDIN A E 2 ThHET, %D println TERSNADNAEIL 1 TLIOD, Fhih 2 TL
RSoV/EN

x =1

func() { x = 2 }
(%)

println (x

Gura CTINEZFE(TT5L, 2 NERSINET, LD func DINTT KA EABEITHIERE LD IH Iz
HEONDHZENEL, FEE 1R while el OREIIESICEDOHROT-OIHFELET, ZOBLENGT 54,
Ty ORIZER L x = 2 EVIORIFIFFOH L ED A —F (kT DAL L4200 B R RN 2 F
R

L, 7oy ONFIIREEA L AR AE7257C func [ZHESHL, BIEMEH CRHMliASILQOVET, kil
B OB 7L — A TRHMEL TLE &, ZOWNEICRITAIRALERIIANT O 7L — NI BLER A,

AR DT 7y 7 B OO LR8O BIEIEH 7 L — A TR 7 ey 7 B 7 L —
D EENET, ZOTL— LR RAS I T — LD EAITREENLTODE, AL Z R L 72 & &7
— AT ZED T O7 L —AIH L TR E T IR0 E T,

BRI TR, 7y RO THNREBEENTNZERHET, TOLOREHE, AT D11
ThIE=2—h :local 2, B—IAEHELTESLET, Z4UE, 7RI =2—h :extern &3z, &
BORANEEZ b LALOT L —NIBRET 2D T, LLNOFITIE, 7Ty NOZEH x H3a—IVEEIC
729, 2 AT HEARIZZ O — VBT L TITh N LD T, 1 ZRRLET,

x =1
func () { x:local = 2 }
println (x)

HHAT—TNT, BT A — T VEEL T ERZ T D&, IBRIZT NE 2—F:1local &
e Thr— VB EL T ILET,
O — VT local BEEZF > THES TAZENTEET, Llocal BEHO K IXLL TO@EYTH,

local (" syms+)
513 syms IZIX, B—INVERELTES TOIERDO VRNV EFIELET,
6.2. BEBUNIUAF

BIA L AL ALY AN R LA " TORT DL UANDNEZ G IBUANMIL TR A EITTHIEMNTE
FT, ZOLXOFEE A """ DSLEVERBEUNALHEIFOET, BIZIE, func * [1, 2, 3] WO
func (1, 2, 3) EUVIHFERHLEFRIU T,

LZAT, AL FERUBRIT, BIZVARHT " Zfliof-UANBHTLELNET, EOFNIE
func ([1, 2, 31%) ERHMBLCHRERILFTTY, UL, BIE AL ZafED L1557 DY AN OUAR
ATV —2%bo T BBOBEEFHE A TELIIR0ET, flAX . x = [[1, 2, 3], [4, 5, 6], [7,
8, 911 EVWOUAIMRIHS2ELFET, 2K LT func * x EFHMliT A&, FHEEEFI I AR 7L T
func(l, 2, 3).func(4, 5, 6).func(7, 8, 9) EVIHFFHULIZZRVET, HIBONELLT, YA
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DPDOVNAT L —FE W b TEET,

ZOMEREDEAL D —ADDNENDIE, CSV 0T —F =7 7B A THRLIAE R ARSI HILPRT
b, CSV ZBIBEICLHIT TELE L THET, CSV 77 AR DL FH AT~ TG > T—AT T DORLE
LT HFARNT 4 —~ v T, FIZLICEWEA R COET, FilxiX, —FIHIC4RT. 2SI BICHER, =FIHIZ
AL T LL T D X572 CSV 77 AV people.csv A EX THET,

Honma Chise, female, 46
Kawahata Nana, female, 47
Kikuchi Takao,male, 35

Iwai Michiko, female, 36

Kasai Satoshi,male, 24

Gura TlE csv EVa2—/VDEE csv.read 2> THE O LTI E BRI OVAN —1TZ LIARKL
TEATV—FEGHIENTEET, LOT77 A& csv.read ('people.csv') ZFEITTHE LT
DIIRBEREERTHAT L —FEIRLUET,

['Honma Chise', 'female', '46']
[ 'Kawahata Nana', 'female', '47']
['Kikuchi Takao', 'male', '35']
['"Iwai Michiko', 'female', '36']
[

'Kasail Satoshi', 'male', '24']

VANDFELEBRZDOT IV EANLOBWD T, &R LB 2 F T, LT —XiEEasRE T 5
KIZ. struct B A>T FOINHELZENTEET,

‘Person = struct(name:string, gender:string, age:number) ‘

Person | IEERE A KT DAL AX A TT, person = Person ('Honma Chise', 'female',
46) DIVITFEMT DL, HEEIKA L AZ R person #1EV . person.name {Z "Honma Chise",
person.gender | "female", person.age (Z 46 NAVET, ZOREA L AZ AL BilikD CSV 77
TR A RIS S AL F THAEDEDE, CSV 77 ANV EGEAIA A THEE RIZHANT DI T O LI
LR TEET,

Person struct (name:string, gender:string, age:number)

people = Person * csv.read('people.csv')

peopleld Person i RA L AL L A BHRITFFHOAT L —Z 720 ET, BRiR T DA <o’ Tk,
£ 7 4—/VRlX people: *name, people: *gender, people: *age EVIIIIT I/ EATEET,

6.3. BE#EE
6.3.1. HBHREX

BA% D — AR L T, AR 7 "=" LZ TR BEBARKROR AR 5L, B A2 2% A4
B LR B B A T =,
OB ERFEIELT, 5152 OEDLELRNVEH hoge DEFREEZ T T, ZOHEDO— L hoge () &7
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DT, BECERIIU FOINTETET,

‘hoge() = println('Hello world")

BBARRDEE OO HE. Xeh~ ", " TRE>THIELIZEDEZT L —AGL s "{" BEIY
" CHHARE T ry s ATRRELET, U ICHlaRLET,

‘hoge() = { println('first line'), println('second line') 1} ‘

7Ty 7 ROWNEZAEROITINT TRER 5286 TEET, TOBE ATRITN L~ LRIUEREZR DD T,
T~ ESRETHVER Ay EOBNTLL T DOINTELZENTEET

func () = {
println('first line')

println('second line')

}

BIEI UL T DR TR S ET,

B4
FIRGEFRY AR
TRE 2—MNEF
Ty EF
VT ST

PIF. B ERDO R CHRESNAEEDOFEMIOWTRIILET,
6.3.2. BEH4

RAOE R CTHRE T A4 13, kB F LU GRRR CEAER DV ARNA T, Zhid, B4 LTz 5
HOLRILTT,

6.3.3. SIEEERUAXL

BIHCEHY AN, 0 fHSL EOBIBGER AR " (" BEC )" THobOT, 3HIEROMITY Y <7
B, OO ET

BIBCE OB O, BB T2 LI b0 T, BIEAIF OIS AL BEOH LGOS | #
BTG T BB T A RAL, BACETHIL %7

AT DIRIZT NIE a— DT HE | ENESIBOREL THIRWE T, BB OEEZZO5BICET L, &
PN W23l T | TR 5L T — TR0 E T,

FIEUERITFEE DRI UT B DR DA Z T IDZ LN TEET, 2l nil EbEENET, BtE
ENSNDE nil EIFTT—IZRVET R, = AL > TUIEDEEL THEUTE LN ZERHVET, £ D
FORGEITFIBOTNE 2—NMZ ":nil" ZfELET,

SIEDOTNE2—NZ ":nomap" ZIEETHE, EOFIEUVANCA T L —Z B ESNTHRFER )~
VTCRBISNANIONIZARA0ET, MEEEDOT N E 22—k "inomap" IZHFREAFTHETT,
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BT D%, FEERAJHE 7 "=>" HEZEETHE, TIDBIEOT 74V MEIZRVET, F5EDNLE
DFIBAEEMT DL EFRSIIZT 7 AV MEDRD DOV GR ESNET,

AR FDRNI ANy 77 A —R """ ZDlF 58, EONEITHELZS 1 BUL, FHlRTORD P ES N E T,

A DRI Te AFERIN "[1" 22158 ZDGIEITV AN TRV ET, B L TA 7L
—HZINZDO5IEIESNDE VAMNIERINE T, UAR L THRA RWE R AT LT — 2220 E T,

A F- DRI TATF g ~—0 """ ZOFDHE, ZORIBUTA T aF TR ET,

R T-DRBIZT AZIARY " DT FAGLE "+ Ao bhé, AERSIBEZ I LI ET, TAX
YA Z DT854, 5180E 0 UL EOMEESZ T ET, 2FD, IS TAMEIZE | F3 72 Th=T7—12iX
ROEEN, = TIALEEDTHE, 5IEIT 1 EU EOEEZ TN ET *HSTHALE IS [ESO&D
HIFESN TN RN T — T ET,

FIBUARD I, B FITHEN TR —R M e B " DR ESNIZERENH DL, ARTOEFIEDONENT
DB EEEE LTS LE T,

6.3.4. BAHDOT7TNIEL—IEE

B EZ OB BYARNDH  a T\ THA Iy T RILDOYANEHGE T HE DO N AT a0 T
NFEDLTNIE 2— DEFEITRNET,

£():[la,b,c] = {
if (_ _args_  .isset('a)) { ..
if (__args_ .isset('b)) { ..
if (__args .isset('c)) { ..
}

R D7 M E 2—ME &L, FICEEED 5D FWN AT ELTZWEX TV ET,
6.3.5. JOVYYEE

B 7 s PR HINCT DL, BIEERVAN T N E 2 —NERITH T, T ry/ EREZ TS
WA ET =R (" BEO "y THALLOERELE T, MBI BB block EWVO4RITE
DFBHZEMZNTT B ALEDLARIEDITHIENTEET,

Ty RERDLVEEEIZ, 7Ty 2O TR T o7 —|20 ET,

Wz, Ty E RSN, FFOHLOEE, 37 my 72l LT W E A, 7 ry %5
WL T —2720ET, 12720, 7y ERF OB DRI T ATFar~v—2r """ ZOhHE, %
DT a7 34T Va0 ET, BEIE, 7 ey L ChHY THIFON T2 ENTELINTRDET,

Ty, B A AZ AL TR TICRASIE T, Ty Red T v a b VR EICUIZ R, T ey
Z7UTREN &, 2O 121 nil 2MUASIVET,

BT DORNZ Ny 77 A —h " ZOFHE, Try 7 XBEA L AL AT quoted fEEL TRAZIVE
R

Tay 7 ERE LB E S OBE LI FIORLET,

f (x:number) {block} = {
block (x)
block(x + 1)
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block(x + 2)

}

UTDOINMFHLET,

£(2) {Ixl
print (x)

}

T a7 OB ISR DO AT —F LRSI L TONVET,

x = 0

£(2) {Ix]
print (x)

}

println (x)

7y 7 ATEID Y TOA RN TN ENEE A,

f (x:number) {yield} = {
yield (x)
yield(x + 1)
yield(x + 2)

}

Ty A T al g ETCE S LILEE, T ay ol WA T ST ay RO AR VITIE
nil BEINET,

f opt() {block?} = {
if (block == nil) {
println('not specified')
} else {
block()

}
£ opt()
f_opt() A

println ('message from block')

}

TayZ 3 ENEEITL O DB O IMAl | DBREEICT 7 B A TELE A —T7TEEL 3 (T4MAl]
LIILX LN AT —T DFIURDET N, AT Iv T Aa—F|CUEZ A2 86 TEXET), BRSNS 05K
DEEEETHIENTEET,

g() {block} = {
block ()

}

n=2

0O {
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printf('n = %d\n', n)

#

n 5

Ty IRV R a—k i
HERALER-C

nside_scope Z2F5&, BIENEIOAZ—T 280D, BEON
RIESNDELIRENIT 7R ATELINTARVET, BIESMIOLKIT, ZTEEICH L Tk

EFIRETT,
h() {block:inside scope} = {
m = 'local in h{()'
block ()
}
h() {
printf ('$s\n', m) # h()'s local variable m is accessible
}
n =2
h() {
n=>5
}
printf('n = %d\n', n) # n =2
h() {
n +=>5
}
printf('n = %d\n', n) # n =7

quoted value

WU T ay s kR E LT ESE ().} CHoTEIZET L, #n T avs KRELTH

PNET, TRy N\TA=ZERR TEET, B2

£0)

{block}
block (1,

2,

{

3, 4)

}

VOB ST E LU T D ST D DORFOH LIS T,

block “{la,
printf ('S

b, c, di
}
£f() {|block]|}
£ {la, d|

printf ('$d %d %d %d\n

b, ¢,

}

$d %d %d\n', a,

b, ¢, d)

', a, b, ¢, d)

6.3.6. ANILTXZEF

FA¥ AL 2B AD T 13T 4 help |

IV TR GRS DI EINTEET,

f0 = ¢
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println('Hello, World!’)

}
f.help = R'"!
This function just prints out Hello,

LI B

World.

6.4. BABEZEDHI

B D51 50iT, A7 v av sl 7 7 AN ME s A AR AR E TEET,
fl(a, b?, c?) = printf('%s, %s, %s\n', a, b, c)
£f1(2) # 2, nil, nil
f2(a, b => 10, ¢ => 'abc') = printf('%$s, %s, %s\n', a, b, <)
£2(2) # 2, 10, abc
f3(a, b, c*) = printf( %s, %s\n', a, b, c):nomap
£3(2, 3, 4, 5, 6, 7) # 2, 3, [4, 5, 6, 7]
£3(2, 3) # 2, 3, []
f4(a, b, c+) = printf( %s, %s\n', a, b, c):nomap
f4(2, 3, 4, 5, 6, 7) # 2, 3, [4, 5, 6, T].
£f4 (2, 3) # error. ¢ has to get at least one value.

BN L ORI, =T —R5 156 E

ICEET, F—U—REfEE, BRFEAT (=) THSSTET

gl(a, b, ¢) = printf('%s, %s, %s\n', a, b, c)
gl(2, b => 3, c => 4) 2, 3, 4
SIBVARDFINZ, % ZERBIZOTTZ R E N TRLE, BIEUVAMNIEE LW —U —R5 | 845 E

MATERICUTAEEZE D R ED S TES,

g2(a, b, dict%) = printf('%s, %s, %s\n', a, b, dict)
g2(2, b =>3, ¢c =>4, d => 5) # 2, 3, %${c => 4, d => 5}
g2(2, 3, ¢ =>4, d => 5) # 2, 3, ${c =>4, d => 5}
SIE S O RV DRI Ny I — N2t bl RiHlOR. (quoted value) ZfEEL THEHET,

_@*&ab%ﬁof . TS SC A BT A ENTEE T, LTI
A NDIH T EIWEER T DB AAER L TWAHIT,

. quoted value Zffi~>T, C ® for A7 —h

c like for (' init, “cond, "next)
env = outers|()
env.eval (init)
while (env.eval (cond)) {
block()

env.eval (next)

:dynamic_scope {block:inside scope}

= {
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n=20

c like for (i =1, i <=10, i +=1) {
n += 1

}

printf('i = %d, sum = %d\n', I, n)

6.5. EA#ORYIE

BIBDOAIET, —F itk (FHIS 7o D EA B D RO EIZ R0 £,
F7o, return BEEE > TRVEZIEE T02LbTEEd, —HRATLUT DLV TT,

return (value?) :symbol func

return PIERARESE | B MLERZ il L CUBRAREFOMH LB SICR L E77, ZOEE, 5I#K value &FHE
THE, ZOMEZBABORVEEL THRWET, SIEEAIET 2L, nil ZRVELLET,

ZOREIT :symbol func TRE2—F D TERINTNDDT, SIEPULERWGE | 5IEUAD
FEINAERE L TRITTDZENTEET,

6.6. EEERMIYYELY

O TR~y 7 LR OB LT MY 2 —MNERIZOWTHBILE T, IR~y 7 O
T % DOEESRTZE,

BT N 2—heL T tmap 22F5&, ZORMEIIR B~ VNG THAZEZRLET,

ThE2—b :void X, BEENEIC nil EERTILEZESTI2HOTY, @, BEEE OLOIEHDHA
%5 T H S TG OMERE L, ZOREFREL TEAZIRLET, RVERFIZ nil LWHZEiE, OO
PSR ROEEL TTAL, RITHLOIRBEIIINT /0 ~D@iELL TENLZEaRmBLE T, FilZ 1L,
BTN %R R T D printIn BT :void 7RI 22— DI TERSILTCWVET A, ZOBE O ALE
AERITEAEH ) T/O ~D T 7B ALV B THNET,

ZOESET, RN~ 7 M@t 570 ICEHE T, BB~y B 7 TIL, SIS A T L —#
MESNT-LE, BBONIR L ZDIATL—F R TENIL— BBV ET, DED, 51U/ T L —F DA
STWADE, BABOMER D BNEE I ZATHO 2N OTT, FlZIE, println (1..10) EVWOERdRBH-T-EX, =
— T 16 10 FTOHFARBIZERTHIEEZMFRFL TWET, L, B println IZESNLTWD
DIFATL—Z72D T, EER)~ o 7 DO )— )W HED<E ZOMHH LU TIEFTE DB ZATHOAT L —F )
WA, FRLBEZ DL DITBIESNAHZLIZ/20ET,

L2l TRIE 22—k 1void 23DV TW5HE A7V T MNIZEDBEEDMEZ IR T IO D TRNZEEZ N HT LN
TEET, 2L BIEBNERTT —# &2 HE L QDL RAZENTEET N, 2OV ST AT
— 2L CH IR T T 2J T8 EE DIV 2 2017 T7,

TRE2—h :reduce Z ORI, WIZFAUEREZIETZL2RLET, ZOTMNE2—FOHERELT
BELTCWDEOD—DIL, this ZHZIKRTAYVYROEFRTT,

JT A Hoge MY, A/v R Hoge#foo (x) & Hoge#bar (y) NFEESNTWALRELET, ZDEEX, 2
SDRAIYRINA L AR ASNDEM this ZFRVEEL TRTINIESNTWDE, 7T A Hoge DAV AK LA
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hoge ~DAVYRIFERH L% hoge.foo (1) .bar (2) DIIHIFT TRk T5, WHOWHAYRF=—1n
AIREICZRDE T, Zhud, 7 T LA RICR LT HDOIER]TT R, BRI~ 7o — VA LTz
EXITREBE NIV ET, HlZ1E. hoge.foo ([1, 2, 3]) DIIITAVYREMORHT L, BEERA~
TCE S TUVANERZ LOMHZITV, RBOEAY [this, this, this] EWVHURAMIARVET, ZHUIFELT
AV AB L ASNDBRE G T IVANBEOH LI SICAE RIS I E1T7eD | DRI T T, SHIT, ZOXH2REA
Jro TETCLEIE, HIRDEIZRAY Y RTF = — U D3RIk TERLARD ET,

BIRUERDEZICT NE 2—h reduce O TH<&, B~y L 7 THOIRLUALIR A TIBR ., A
S L 72l % 1 I X270 E 7, BiOBIT hoge. foo ([1, 2, 3]) EVWOIEFOHLASNATEH, ZORD
fEIZVAR [this, this, this] TiF< this [TV FET, ZHUTEYD, AV Y RTF = — IR B~ o
V7A@ T hoge . foo ([1, 2, 3]).bar(2) EWIXIZRFERNAIREIZ/RVE T,

6.7. BAKTUHLOEERZR

Ty ORI T L —A '} D% FCATICBAEIFE O L o pske< &, 2 B OBIEIFE N LIERTO B -
EASE R FFOIDITRY . o B OB FHI S D SN TR A DR D EATAR IS Lo Tl S L E T,
Bz, —ATOMINT funcl () {}func2 () {} LR T DL, funcl 23 func2 OFFliZ T2 EEIRD D
TENTELIDNTRDET, BT V<O THHERETHZENTEET,

ZOMERER YR 2B 73 if-elsif-else > —/7 AL try-catch ¥ —47 2 AT,

Bl 21X, if & elsif Zff o7 S SCUFLL FDIHIZ72h E 7,

if (condl) { processl } elsif (cond2) { process2 }

O3, I WNT 1f BIEAFEIL £, 1 £ BIEITS 14X condl ORERABEMEHWTHLHH DT Ry 7N
% processl ZaHfiL ., HEiERE AN L £ A, WZ condl OFEREZAGELHIWT 5L, HEATSNTWD
elsif BABOFFOHLEZFATLET, elsif BIEITAII cond2 DOFSRABEELHIWT T 5L HH DT 0y s
W% process2 ZaliLET,

[F—ATICERE R D LD T L — R '} ERIA L AZ L AOARDRITZ T 720 T, HEDERITATE )
JCRER T2 ENTEET, Bl if-elsif OILL FOI IR TEET,

if (condl) {
processl

} elsif (cond2) {
process?2

}

HREER A TR LW B CE R a7 p L, BUCER S TRl ER A,
6.8. AATELEI%

B function #fEHE AR LBEEAE LK TAHZENTEET, B function O—fx=UILL T D@EY
*(“TO

function (“args*) {block}

args (ZHIEFEE. block IZBBAMRDa—REFERLET, 5I1EFECIE. BH OREEBEFR LRI U CIE TR
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B EmTEET,
BIAIRTE AL A, Function DAVDUIT "s(.}" LVIHRE M- TRISA LT 5 b TEET.
AU F O T
&{block}
PELOMRA T, HOMEERITIIROHIENS Y ET, Zhud, BECR O —Fofiz, kL
R S TIAEAMBIT A DAL, OB TSI LIS B AN 5L b0 TT, ZHU,

"s{..}" DIEREE ST G N B A AL AB R LT W EEITERTT, LTFD 2 ORI FRIUHE
HEE R OB D ER I/ ET,

&{println($foo, S$bar)}
function (foo, bar) {println (foo, bar)}

A HET7LLBEEIT, 70— % 2 RBLT 201 EbhET,

new counter (n:number) = {
function() { n += 1}
}
cnt = new counter(2)
printf ('$d\n', cnt())
)
0))

printf ('$d\n', cnt

printf ('%d\n', cnt
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7. HIEE

Gura DFEITERITT N TEETHY ., HEE LEWOI R IR BRI IFELEE A, L L, o7 mr I3

S RE CRBRLAD R IR L LN ST LB LT AT EAT T 2N TED B F AL T
7, Tyl oTHDDO T, SR RIT Java <0 CHRE EER D B ONLRVS LIVEE A,

ZOETIFZNLDOEBOIMENEZ A TWEET, HOET Gura IZFA D, VAR AT L —Z LD T71E
HRALET,

7.1 FEHR I
A1 TS if-elsif-else > —4 o ZD—WxRUZLL T DXV ES,
if (“cond) {block} elsif ( cond) {block} elsif ( cond) {block} else {block}

OEDD if [ZHLT, 0 fHULEOEEDOED elsif ik TEET, else (TOEDDHRTT, Tuvs
PIZRER T 2AN VLT TH-TH, 7Ty szl 7L —Z5 5 "(" BLO "}" [TER TSRO T
HERELTIEEN,

if-elsif-else ¥ —7 U AEFHMIT2& . FfHIZA LT vy 7 OFHlifEE 2 EOFEEL TRLET, ZOMWE
o, C S CRARLADZIHBEE T, 77205 result = flag? a : b EVOHEXEZLL FOIIIC
sl aZEmTEES,

‘result = if (flag) {a} else {b} ‘

7.2. #BYRL

LA EH T DI repeat, while, for BIW cross NHVET,
Gura O#IRUESEIT, HICVE —MWEEZ T 572 TlEdVER A, L—T7 R —EIEDLT LT, FHlL7-E
ZUANDEREL THEL TOSEERRA S & UARND A E T 7 MCFEIR TEE T, Fio, MR A Z D
5 CRiliE 3, WELZNALTeAT L —F 5 AR T HEVIOKEELHHD T, 7e— U vy DAEHEIEE L TS5 F
PELZELAIREIZZRVE T,

7.2.1. repeat B
repeat PIEO—ULLL T DIHIZR0ET,
repeat (n?:number) {block}

repeat PBIEII. BIECTIRE LT block DMLERAMDIK L F9, 5l HITEAME TEE T, B L=
BRI — TR ET,

Tyl il T AEE, TRy NT A =% |idx:number| EVWOENTELET, idx 13 0 0 BAsEL/L
— TN HTT,

7.2.2. while A%

while BAEO—MRAIILL FOIAITR0ET,
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while ( cond) {block}

while BEEUL. 51 CHRE LN 2MT-T 721 block OAEAMDIKLF7,
Tyl T A& Ty /8T A—F% |idx:number | EVOIERTELET, idx 1T 0 BIAESHL
— NI TT,

7.2.3. for M
for O —XIILL FOINITR0E T,

for (“expr+) {block}

for BA¥E, — 2L EOATLU—2RARESIEITED AT L =BT T5FET block DOUPREEDIK
LET,

Tay it A&, T ayRTA—HE | idx:number | EUVWHIERTELE T, idx I 0 355 FEAL
—THIETT,

AT —2RARDERUTLL F DL ET,

symbol in iterator

[symboll, symgolZ2 ..] in iterator

BAIOERTIL, ATV —FDHERN symbol THRINDIEFIMASINET, bBLERNBIVANTHIL,
symbol [ZRASNDEIZZEDIANEDLDIZRVET, —FH DA TIX AT L —FDEFENRIANTHIL
FVANDER T LIS DNLEIZH DT RNV DEIINEZ AL ET, BEPVANTRWG S 2 TDY
VIRV OB R TN ASET,

AT —2RAXN oL EfRESNIZSHA., —HOL—TTHEFOATL—F % —D>F OFHliL TH&
FT, OL T WD DATL—F BT THETUIARIESE T, OFD, AT L — X OEHRHMN e
HEXT N—TOREIT BN AT —ZDOEREKIZHDOEOIET,

ATV —ZEREEOEDT OB DI2E, A7 L —%D each AV R&EFES HiELHNET, LLTFIC for B
o7 A L AT L —2D each A/ YR & ST285 OB ZRLET,

tbl = [1, 2, 3, 4, 5]
for (x in tbl) { .. }
tbl.each() {Ix]| ..}

ATV —2D each Ay REMSTZFRD T INEHERITNTDIENZNTT N, Z 2Ll EDOAT L —F %[
R L7209 255 51% for BISASED LR T,

7.2.4. cross B#
cross BEEO—#UILL T DI ET,
cross (“expr+) {block}

cross BT, — DL EOATL—FRARESIEITED AT L —F DK T TDHFET block DULELA#ED
WLET, AT —H AR —2DEE AFENFIL for BEIC—2D3 A EL-DLELTT, —2D
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AT —RAREAGE T HELEHNL—T 1T, — D HDOATL—F Ml D HOATL—ZRAMlD/L
— T HERRLET, AT —ZRAREEEIEET HZEHAHET, n HORAREZEET DL n EOLHE/L
— 7R ET,

Ty R T AEE, TayIRTA—H% | idx:number, i0:number, il:number, ..| EVWIOIEE
TELET, idx 1% 0 NOIGED/NL—T IV T, ZHUTHK 10, i1, .. [THELIATL—FENE DA
YT IAMETT,

cross BABDETHIZLL FITRLET,

>>> cross (x in ['Taro', 'Hanako'], y in 1..3) { println(x, ' ', vy) }
Taro 1

Taro 2

Taro 3

Hanako 1

Hanako 2

Hanako 3

7.25. #YiRLFPOT7O—HIE

M0 IR LB ik TR 72012, break BB HESHLTOET, ZOREETHN DL, —FEARIOME
IRUBAE O E A P L £, — UL FDLBY T,

break(value?) :symbol func

TR 2—hk:symbol func (X, ZOBKNEMOT AL TR LIZEE T, BIEIFOMH L EL CRFid
HZEEARETHHLOTT, 51k LT value ZIET L, PRILI-MVIRLUBEBORVEEZZDOMEICERELET,
BT DL, MDIRUBO RVEIL nil IZ720FET,

BlELL FIRLETS,

for (str in strlList) {
if (str == 'end') { break }
}

IR AL Dfe X & A% 7 U CEBAICE D21 continue BAEEFEWVET, —iXIILL FOEEBDTT,

continue (value?) :symbol func

ZOBHE break BIBEFILIOIC, BNV OBTEEIFOHLIZARVET, 518ELT value 2T L,
=T DX DEOFHEZZ DEICRELET, AT 5L, ZOEIOFHBEIX nil IZ720ET,

7.26. #EYBRLEAKIZEDVAIDER

#0IRUES%L repeat, while, for, cross Id, 7 74V N Cld—F iK% DO/ —7 T L7- il %% D%
HARDORVEELET, LrL, 7B 2—k :1list 203 :xlist ZHEETHE N—T T O fE% 2
FITHOUAMR T IRV ET, TR a—b :list ZEET DL, TR COFMEEE EHRITRF DU AN
720FE S, TRE 2—bh:ixlist TIE, FHMIEDS nil (72206 DEEHENOERINLET,
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7.27. fBYRLEKIZEDZITL—EDER

0K UES% repeat., while, for, cross Id. T 74V CIHEVIK LS FESWCTRIEIZ 7 1y 7 DN
el 7,

LorL, 7RE 2—h titer Fld ixiter ZETHE, EOLG TN T5Z8TET . V=T ORNEL
—EPT O T 54T L —ZEIRTIONTRVET, TR 2—h riter ZfRETDHE, TR TOMEA K
FTATL =20 ET, TR a—h:ixiter T, fHBED nil IZRDbDERF T $H44T L —FE LR
L%,

ZOMREZ > T, 2= PERDAT L —H AT 22N TEET, M7 L —Z | 0EEZ S RITZS
[

7.3. flstnE
B Z4TS try-catch ¥ —47 0 ZAD— K UTLL FOXHTR0ET,
try {block} catch (error*:error) {block} catch (error*:error) {block}

OEDD try IZHLTLEU EOEEOED catch ZFtab T HIENTEET,

W ATV NOFETHNFIN BRI ET HEATVTRBRHFWIESNET, UL, try BEO7 oy ficR4
L= BIAMEIZ OBIEM L, 2B i4#i 35 cateh BT —NAEZIERICEL TV &E T, catch
BAET, BB CHRESN T — AV AL AL ESNI= 2T — NEZ L, S LW L7 X A 5O
0y DINFEFATL, 2O try-catch o —7 U A% T LET, bLOTIOD catch BEOFMAFIZH AL
WEXT, BE EBYOTT B ThIET,

catch BIHUL, O fHLL EDOTZTF— AL AZ L A ST LHENTEET, S RICHIEESNRNE, &
NETOD catch B TEE LD STHOOTXTOREMN AT O THIRLET, 1 2L EEESN-HE
I WT DO T— AL AZ L AZE BT USRI T 2281220 ET,

catch BBITES =T — AL AZ AT T DI 2L U ARNVA TERSIVTOET,

SyntaxError, ArithmeticError, TypeError, ZeroDivisionError, ValueError
SystemError, IOError, IndexError, KeyError, ImportError, AttributeError
StopIteration, RuntimeError, NameError, NotImplementedError, IteratorError

CodecError, CommandError, MemoryError, FormatError, ResourceError

catch P DO7 v 7lX, |error:error| EVOEXOTav /5152 TRV ET, 5145 error 13525
IR LT T — xS T AT — AL AR AT, T — R A B — D E % AN B B ET, 22—,
ZOEREL LY B A ST A LN TEE T,

B raise 2> C, 22—V NEXIHINERAESELZ L TEE T, —RKAUILL FOEY T,

raise(error:error, msg:string => 'error', value?)
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8. EEERMITVELY
8.1. EEMEFoMIT

H y =x2 OFT7Z4MET DI EE X THET, AT, x 12525 5 FTOfEE 1 SSHTRA
LIcL&D y Oz R | 4 HEFRAE :mﬁéﬁﬁﬁ% LTy b LICLELL,

WERDT T T T SRR TIOLIRABRATIIE, NV —T LA TR L CRDIRUALER 5 V) DO E
ETFETLE, CEiEThHhUL. LTI 77 ar 7A%‘%b\%§é7bv\“5:9:75§‘f%i%

const float x[] = {-5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5 };
float yI[11];
for (int i = 0; i < 11; i++) {

y[i] = x[1] * x[1i];

}

IS a7 I3 VERBL QD S RER0IE, AU Z T 25010 @ MR Az H 352 L2 Mo TL X9,
LISP O34 BARERAZ1T) map &> TLL F DI IZFER TEET,

‘ (map (lambda (x) (* x x)) "(-5 -4 -3 -2 -1 01 2 3 4 5)) ‘

DRI NIELZENTEELT, LISP IZ[RL T, MRS OESRITb DT L AR AIICEH 2 D58
TR0 ET, LU EZ L OB 0, B TLTEDEDOAFIFIZESTEESDESIHNHD
TY, ETbEL, ST TEBRICHRLIZV DI, x OFESNIKHIGT 5 x2 OfEZRD DL HAIZLFRE T T, L
TOEIFIR T, B BPRESLRNEDTLEID,

x = [-5, -4, -3, -2, -1, O, 1, 2, 3, 4, 5]

y = x * x

x * x VIR, x ICOEDDOEKIEEZITRDZEE ML COE T, ZIUSHL T, x ITEfEDY AN
Hzxlee& BBMIZBGT2bbL vy 721102 HUE, 22— I3 IR UL A BT 5 2 &7 <k
REHFLNDINTET,

(BRI~ ot 7 | DFIEIIZ DX I BN DAZ — R LELT,

8.2. avtJhk

Gura OFEF 713 1ZEAE TR TR~ o 7 BE N7 E3, Zhud, a4 2 WA R 720
T, RN L OEE T2 5 A ET, 22— REWEERIL, ZOEEESNE LT OB FF o2
LITIRVET,

RO, B AR BIEE — P ERBEE) b, R~y 7 OESE L COIULZOMRED
<IN ES, OFY, BT —FFNEET L T —2HNOEFT LD Z LEBMN I TSNHD T,
Gura DT DA Z BB EE Y 2 — L OB DIZEA L 1T, BB~y V7 OE S NI TV E
R
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8.3. WHA/IL—IL

BFERA~ o 713 E, TRIE 2—h tmap # O CTE SIS L Co@ExEd, Gura 2MEAET

T DM O L%, ZOESE O RS TOET,
Gura IZBWTC, 7 =28 RELT DT —ZBNIVARNATL—2TF, UARNCATL—203 | Ji A 1-OB %k

IZHESNDE, BEBRI~ o 7 A THoND IR0 ET,

LIFRADTD 7 —48% 3 SOATINHFELET, OFED, VAN ATV —&  ZLTENLIN DA
—T7,

BRI~ o T Lo TRONARERIL, B O T NE 2 —MEER., BB O TIINIAN AT —2F
T ANFAN T —DENIR DN LS TERRVET, T 74V ROBETIL, BIHUTATL—2ROEDTEE END
L AERITAT L =20 ET, L FNICRVEO R ZEED E T,

GIE: vaa=y)) ROAE
AHT— DI ANT—IZOWTREEEFITL, fERZIRLET
AHT =D AR VAND R T LIZRE A FATL ., 2O RAEVARN L TGRLUET

Coatay dre IR
ATV —EZNEFEIND ATV —FEfEREL TRLUET

BRI~ T E S SN func (a, b) OFOHLEGIZESTEZELET, 5148 a, b ITALTT—,
VAN, AT L —2E LT EDRVEITLLFO IR0 ET,

func (scalar, scalar) scalar
func(scalar, list) list
func(list, 1list) list
func(scalar, iterator) iterator
func (iterator, list) iterator
func (iterator, iterator) iterator

RVEORE IS 2 T2 A T, BB EOH L T N E 2a— 8 E L ET, BRI~ 7 O RV E 28 5
TAHT7NE 22— D—EZ L FITRLET,

TRIE 2—h B!

:list YARIRLET,

:xlist nil fEZZHRNBRILIZVANMRLET,

iset HETDEEAEREPOHIN LT ANMIRLET,

:xset nil EEEETHEEZERZNGERIINLIZVANRLET,
titer ATV—2% IR LET,

ixiter nil EZAFXY 7447 L —F AR LET,
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8.4. T—ARARBT«
8.4.1. EETFLEEHRMITIELY

Gura OEFE - IZRFER )~ o e 7 & FH L7612 LA T IOoRLET,

>>> [1, 2, 3, 4] + [5, 6, 7, 8]

[6, 8, 10, 12]

>>> [1, 2, 3, 41 + 5

(e, 7, 8, 9]

>>> ([1, 2, 3, 41 + [5, 6, 7, 81) / 2
[3, 4, 5, 6]

>>> [3, 8, 0, 41 < [4, 5, 3, 1]
[true, false, true, false]

A F ORI~y 7 & VAR AT L — 2B ELEAL DB DR D ENANARL BN ERICRBL TE F
—é—o

U;{}\ X,y @W*ﬁ%%«l—% .......................................... (x * y) .sum()
FAEVAR x OF T, 10 RO BB A TIT LR e (x < 10) .count ()
HAEVANx OF T, 3 LLE 10 L FOBEEE TR - (3 <= x && x <= 10) .count ()

8.4.2. XFIHALDEAEHLE

R~ o B 7 B A S E X F22 7 — 2 AN B LB IS AL A B DR D & IR SCa kT 5
72 B OB AR D LN CEET, MU FIcHlZHITF ET,

>>> x = [1, 2, 3, 4]
>>> printf ('result = %$2d, %2d, %2d, $f\n', x, x * x, X * x * x, math.sqgrt (x))
1, 1, 1, 1.000000
result = 2, 4, 8, 1.414214
result = 3, 9, 27, 1.732051
4, 16, 64, 2.000000

result =

result =

x * x X math.sqrt (x) REDXTHRIERH) <o ZALENME N CIANER T LOFEELZL TWET,
BIZEIEL printf OFITTH, VAMIFIEEL TH LN EIZE S TREVZORENMERIL , BEREITLD
FORUEREZLET, printf I HMEZFRT2WVEEEZRO T, FEREL TOUVANIERLEE A,

8.43. TJ7AIANEDHEAEDLE

THEFE T TCIFANEERTHT T TLILL FOINTETET,

‘printf('%7d %s', (1..), open('hoge.txt').readlines()) ‘

1.. & streamf#readlines IFVANTIIZLAT L —Z &I LET, 1.. X 1 OB FAERESZFEL
FIN, BEIOBRBRDVANCAT L —INEZ25NT5/ITEWCFIZhbEoNsD TERRTHITEIT
stream#readlines 2ME T TAFETITRDET,
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8.4.4. INA—=yFUTEDEAEDLE

LU FIFIERKRRZAE > T 7 A0 IFRER L, R 561TT,

import (re)

lines = readlines('hoge.h'")

println(re.match(r'class (\w+)', lines).skipnil () :*group (1))

stream#readlines THEMLIZAT L —F lines % ITH 7B re.match X, R ELT
re.match t AVAFLRAZERITTHATL—FaRLEY, B re.match 1T, F—AZEE LW
BlEnil ZRTOT, ATL—FDALAZAX) YR iterator#skipnil > T nil HEZAF>Y 7 T5
ATL—=2EARUET, "+ [TBRT DA Ny T F R —2 T LOFITIIAT L — X DK EHRITx)
LT re.match t#group AVYyREFETLTWET,
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BRI~ o B L 71, BB EICUANRCA T L —F NES NI, ZNHE B U CBISE RT3 5%
RETULTz, ANy L, AT I BADL & — IR e R RISV ANA T L —Z T olc b £ DOEFHR
WKL T DT DA NT IR AT HHD T,

AN TITIE, vy T OREREZVARNE LTS5 map-to-list, v e 7 DfEREZATL—H2EL TH
% map-to-iterator., = L CHFERAY~ v L7 D)L —) LISV TEFE A ER 7% map-along £V 3 DDE
—RFRBVET, BRI —NEANEEE T HHEEF Lo TR £,

T—F 5T B!

map-to-list VAN DA T V27 N EIZ A N EFHIL . £ DOfE REZVARE L TRLE
T, HlZIX, objs: :method () 1FLA FDa—REFRUERIZRDET,
for (obj in objs):1ist { obj.method() }

map-to-iterator i VAN DA T V27 N EIZA BRI A AT —Z &R LET, Bz
IZ. objs:*method () FLA FOIZ—REFRIUAERIZRDET,
for (obj in objs):iter { obj.method() }

map-along & SIEBOEZL LI~y B T EATOET R, ZOLEL T — R THLHY

ARNDOBERBIAIEREL TOEET, HIZIE, as, bs, cs Z{IIBOYARE
RETHE, objs: &method (as, bs, cs) FLLTOI—RDIHIZHE
FeEAELET @ERITRRVESD),

for (obj in objs, a in as, b in bs, ¢ in cs) {

obj.method(a, b, c)

}
ZORRIT, BRI~ o B T EA Ry B TN bbb S ST E RS
TENTEET,

9.1. 5¥—ARRBET«

R T AR E S LT AN o 7O R Q& ET,
AR, ARTMEEZERTD Print () EVIORAYYREFFST- Fruit #&EEREES7T-14 . Fruit #&E K
DAV AF L ADV AN fruits AL TQOVET,

}

}

Fruit = struct(name:string, price:number) {
Print () = printf('name:%s price:%d\n', this.name, this.price)

fruits = Q@ (Fruit) {
{ '"apple', 100 },

{ 'orange', 80 }, { 'grape', 120 }

fruits OEFEIZOWT Print ZFEITTHITIL, Ao 72> TLL FOIICER L ET,

fruits::Print ()
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B DA RSP R AR HLET,

printf('sum = %.1f, average = %.1f\n',
fruits::price.sum(), fruits::price.average())

—FBREWARNCEAZTERRLET, — A EZI 722 OEL, $lfEHE ST E BN EMEC 70 E
Ty Ao TR CREIR /2R 2N Al REIZ 720 5,

printf ('$-*s %d\n',
fruits::name::len() .max (), fruits::name, fruits::price)

FERICUTI N, ATL—ZEL TANRN UV TR L CNET, BEBDRZWEXIT, 2HLD T NFELT
HEEDHLS 72D ET,

printf ('$-*s %d\n',
fruits:*name:*len() .max (), fruits:*name, fruits:*price)

RS AL RS A>T BN 100 FIRS DL DEFR RLET,

‘fruits.filter(&{$f.price < 100}) ::Print()

LUFoBE, EERUARZ | BB~ v 7 Sl G TUEEL TV ET,

‘fruits.filter(fruits:*price < 100) ::Print ()

EE A AT —IZL T/ — e LE T,

fruits.sort (&{S$fl.price <=> $f2.price}) ::Print()
fruits.sort (&{S$fl.name <=> S$Sf2.name}) ::Print ()
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10. A—H¥ERITR
10.1. class %
2—PERDITAEAEMLT HITIE class BAFEENET, class O —BRIZLL FDLBYTT,
class (superclass?:function) {block?}
10.2. EERWGISAESR

FTORZYT NI, A LVHAHTDI T A% AR T D6 T,

A = class {
Hello () = {
println('Hello, ")

}

class B DO7 a7 N TERSNDBEIII AV ORI EMHTIL, ZOITADA L AL AN ET D120 DR
L CiEET,

B AT, VT A B DAV AR ARAERT DO OBEBNRASNET, ZOKOZLE, 792 A D2
VAT I ZBIE EMEONE T, VT A B DAV AL L AEE R TA Yy RERFON 2L FISRLET,

a = A()
a.Hello ()

SV AN IHBAEIE., T ay R LI ENTEE T, AV AN VX E T 0y O TRl A&, | obd |
EVIOTER T By V"G A= Z LTI a7 2 liLE T, oby IFEKLIAL AZ L ATY, ZOGRE, 71
7 THRARIZHI L 72BN, 2 AT 7 BB O RVEIZ RV ES, 7 ayrafid s, EOFNIILLTDXIES
TENTEET,

A() {lal
a.Hello ()

}

ZOERFL T, R LIA AZ L AT T vy 7 OFH DD ST B LTI £77, AV AX L ADFfmZ R
ETHEXITEFTT,

VAN B BEIL, AV AL RE AR BT TR AV AZ L ADNERIREA WL T 2% Hb b o T
£, LFOIIIT  init EWVOARIOAYYREERT DL AV AN I ZHETUIER, A AZ R
FROBNZZ DAY RONFEEFEITLET,

B = class {
__init (name:string) = {
this.name = name
}
Hello () = {
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println('Hello, ', this.name)

}

AR init CHBIRAIEETAILNTE AL AR 2 F L AL AN S £, Lo
2 B AR BHIE L FIORLET,

‘b = B('Gura') ‘

LZAT, EOBNZENT this EVIOARTOEENBA Y RNERCHEDILTWET, ZIUTIAYYRBEL T
BAVARL AR ~OBRITTe>TOVET, AR init T this.name [ZEZRALTHET A, 2
UL B DAL AR ANDZEE name ~DRAIZ2NFET, AV/v R Hello 12815 this . name DfESIL,
MU B AV AZAD name BEESZ L TWET, 5% VT ADA L AL AN TEFRSNDLEL % 7 mss
TAIEMESZEIILET,

ZH this ZHESTAYYREFEOH T 2EHTEET, LR ICHlZRLET,

C = class {
__init (name:string) = {
this.name = name
}
Hello () = {

println('Hello, ', this.DuplicateName (4))
}
DuplicateName (n:number) = {

this.name * n

}

10.3. VARSIV ZBEEIZDOLNTOHEM

ZOHITIE, 7T AL AN I Z BB D AR OV THELK A TWEE T, LU IChlEdH T £7,

‘D = class {} ‘

ZAUT D EVOARTIDITAZ AL TODHFITT 3, FELL A DE ZDDMMEA T COET, &I,
D LVOARTDITAIDIERLTHY, H9—2ILD LWH A RTOREE DIERL T,

F9 class BMAIFITTDHE, class WOT—HEAER L GRLET, ZOEX, class BB IKIZI T A4
BT AE A 520N CWEEANG, AT 5 class BT —ZIFARTRLI TR ET,

U7 AZAFBOTOENLDIF, RAFRE T = 2RI 25L& T, ZOMHAE T3, 4187 class BOT —
ZT, EIZARIBOWNTONRWG S| LDV RIVEZS LI DI T A FiE DT ET, SHI, HE T =
DI TRAEAERT 2 AN 7 2B ERL ., VAL DIZE S TET,

10.4. J5AAIYREA DV RBU R AR

AV YRDEFHETHEE ., BIBIARDFEIMIFGNTT RNIE 2—b :static Z2lFAE, FDORA/YRIITTAA
VyRIZR0ET,
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JTAXIRIE, 7T A% DA RIZERINITERR L@ B L THSDEWET, MO T EEITrT24 &Ry
RLs " AN TAY Y R S5 BU AN DT E T,

TIGAXI IR D— L e RKie TAHEEIL class.method () DIDTTTALEAI I REE """ THORTTHE
LET, ZAUTEBROFFRHL FEDEEDFREFRIUTT,

FIUTKIL A ARE AR YR DO— /4L class#method () DEINTTTALERA YR L% "#" TORIS
TEbDTRILLET, ZIUIRF 2 A MOV T 7RE | AV RO SLENEFA TG TCO Rl sEK
JFETY, BEEOMOHLTIL, BlZIEA L AX L ADERAL DY obj 7289 5HE, obj.method () DI/
DES,

10.5. #E&

T AT DAL, 518 superclass [CA—/R—0TADAL ANT I X BABEIRELF T, AMLI-L
&L, Gura D/V—RITA object BZA—/N—ITALLET, A—/X—FTFADAL ANT I HIZET 5 5L, A
Yok init  O7ayriiciiiklET,

Person = class {

__init  (job:string, name:string, age:number) = {
this.job = job
this.name = name
this.age = age

}

Print () = {
println(this.job, ' : ', this.name, ' : ', this.age)

}

Teacher = class(Person) {
__init (name:string, age:number) = {|'teacher',6 name, age|
}

}

Student = class (Person) {

__init (name:string, age:number)

}

{| "student', name, age|

}

10.6. FAlGEAIVE
EFTDAYROPL, TTICHTEE _ init  AYYREED, LUFOIIITRERREIEET 5000
HVET,

_dnit ()
O AN A O ERE Y LET, ZOBBTERL-GIEL 7 oy 7R, class BIETIRENABE A
VAR ADBIENTIR0ET,

_del ()
AL ARG ADHIBRS D EE T T NAD A R TH,
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__getprop (symbol:symbol)
AV ARG AR LTI RNT 4B RELTBE FRE DT /ST AR L AS L AN TE RSN TN EE
(TN ET, 51 symbol I T AABESNLD T, MIn T 271357 iz ik LET,
Bl Z 11X, foo.bar EWVIHRDBFIISAL, foo AV AX L ADHIZT B/NT 4 bar NHEIELRNE
__getprop  MFEEAL, symbol IZ bar WADVET,

__putprop (symbol:symbol, value)
AL ARZ AT LTI RT A RAZE LT EEITHEND A YR TY, 3148 symbol :p&ﬁéﬁ“zﬁ =G
4DV ANV value IMENESNET, ZOAV YR TRAMELLIZGATT true, LD o708
false ZIRLET,
iz X, foo.bar = 3 EVOHEDFHISILHE  putprop  DFETAL, symbol I bar, value (T
e 3 WAVET,

__getitem (key)
AL AL L AL TA TIAB M LI LTI AY R T, 518 key ITI3, F—LLTHRESH
TAEESIET,
FIZIX, foo['hoge'] LVOHREMDNFEIENDSE  getitem  DFEEAL, key IZLFF "hoge" A3
EShET,

___getitemx ()
AU AR AR LT E INGEEDA T I AR E LT L XTI A AR T,
FlZIX, fool[] EVOEMNFHIlSILDE  getitemx  MFEHIILET,

___setitem (key, value)
AL ARG AT LA T IV ARAE LT LTI ENAD A v R TT, B key ITIE, F—LL THRESN
7M., value IZIFRANEDESILET,
BlZ1E, foo[ 'hoge'] = 3 LVIHADFHiSNDHE  setitem  DFETN, key IZXFF "hoge"
8. value [ZHUE 3 AADET,

__setitemx (value)
AL AZ L ANH U THE NZEDAL T 7 ZARAZ L EZITFHIN DAY YR TT, value ITIZRAED
ESnET,
FlZIX, fool] = 3 LVIHRDGHEISIDE  setitemx  WFEEAL, value I[ZHUE 3 BAAVET,

__str__ ()
ARG R LTFHNE LTIl 0 & EITHETN DAY Y R T,

FIo LR DAY YREERT DL AR —F oA —/N—=TARTHIENTEET,

AR F—R—FARF HA AL —H
__pos__ (a) +a
__neg__ (a) -a
__invert (a) ~a
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__not_ (a) la
__add__ (a, b) a +b
__sub (a, b) a->b
__mul (a, b) a *b
__div_ (a, b) a/ b
__eq_ (a, b) a ==
__ne_ (a, b) a !'=Db
_ge_(a, b) a >=b
__le (a, b) a <=b
___cmp (a, b) a<=>5b
__or_ (a, b) a | b
~_and__ (a, b) a &b
___Xor (a, b) a ™~ b
__shl (a, b) a << b
__shr (a, b) a > b
__seq_ (a, b) a .. b
__seginf (a) a..

10.7. BEAXRDI—YESE

Gura |ZBITHEEIRIT, 77 AR 7T E L CHRIESI TWET, &KL struct B CTERR T2 L
MNTEET, struct BEEO—FXUILL T DEBYTT,

struct (Targs+) : [loose] {block?}

block (21X class BHD block ERICIINT, AV Y REFRITALBOEREZTLIBLET, TRIE =2—
L :loose ZHETHE, BT X THRA T v a Mz ET,

10.8. BRTFED OIS AAD AU vRIEM

RAHBE L2, I7IREE R LI RICA L AR AR T AIAY R BIT AL TEE T,

x = 'hello'
x.hoge () = println('This string is: ', this)

x.hoge ()

DTN A Yy R BN DA RETY, LTI, XFHNITAIAY YR print ZEFRT DB T,
classref BRIIHIA LT T ADSRESHEEE T,

classref ("string) .hoge () = println('This string is: ', this) ‘
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11. EYa—)L

EV2— U, B/ T AR T DT AN T, BV 2 — /LR, B O Gura A7V N CRiiR S A
JVFPEY2—L (gura) &, CH+ TRk L CEARLIZASAFUED 2—L (fgurd) BBVET, A7V 7 M
T2 VL THIIT 256, 23— IRt e § 26 2 Eh EE A,

EVa— VEBIEE(TL TVDAZYF M EN T, import BISEME AL ET, inport BI¥UE. 5l
BELTED 2— VA EZ TR, ZFOEY2— AT 74y 7 % (gura £721% .gurd) 20777V %
RO SAPDRFLET, IS sys EVa— A MOLHK sys . path (CEFIOBRTHELET, =
DEBONREEZRZ DL, TV 2— VOBRFBLIZ WS E T, Windows BB CTlE, 7 7 4/LRCTLLT
DIAE Y 2— VAR LET (Qura.exe BEET 5T 1L/ M%E %GURA_DIR% THLTWET),

1. ALUMT 4L 7N
2. %GURA_DIR%\module
3. %GURA _DIR%\module\site

Linux BETIILLTOINIARVET (AL IZNOT VL7 0972 Jusrllocal 127250 Jusr (2725705 %
AL AN— DT T 4T L — a3 NS TREDET),

1. ALUbTFAL N
2. lusr/localllib/gura/ F£7-1% /ust/lib/gura
3. lusr/localllib/gura/site 7-i% /usr/lib/gura/site

import BIEDEHEARMREN T, HICEY 2a— A Z5[8ELTETHOTT, filziX, CSV 74—
< RDFHHAEZETHEY 22—V csv ZAV R —MTBIE LT X LES,

‘ import (csv) ‘

AT csv BV 2= U WFEAAEIL, csv EVIOARTTEY 22— /LINDV VRNV EZITELIOTDET,
WJ X, csv BV 2—/LIND read EVOBEBEFFOH 21T, csv. read (stream) DEIITFERLE T,

BIZESTE, BV 2=V NDT RV ZBHEDOA I ZEMIZENZA T, FVa— VA RULICEIRLIZNZE
M;Dia“ ZOIOG AL, import BEORICT By AR L, EVZTe T RN EFIZELET, HilZiE
csvEVa—/LD read BL WP write BAKEZEVZLITIFLL T OIOICFEIRL F 97,

‘import(csv) {read, write} ‘

ZIVT, Il I L0 0IE read (stream) DI T IENTEET, BV a— /LD R L ET X
THVIATZ L TE ZOHEITTAZVRY """ 2Ty NIZFaRLET, LA FiX, opengl Y =2—/LD
T RTCOVHRNEENZTLHITT,

‘ import (opengl) {*} ‘

72120 VRNV EBAE DL RIZERINCEVZ Tl T TICH DL VRV L LEZEL T —(225 A REMED SV
T, BV a2 VN TERIN TNDY R N — Il E T 2O REEFIH L TLIEEN,
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import BARICZHOHDFIEEIEET HE, TV 2— 24 THRVIATLZENTEET, ZOKREIX, B
AHIDOEY 22— NV EHNARTTSRT D588 12ER] T, LT, sqlite3 EVa—/b% sq &VO4
A CE T 56T,

‘ import (sglite3, sq) ‘

import B#ZTNE2—h :binary Z 2T TEITTLHE AATFTVET 2— LD HEA R —IRIZRIZL
F7, AL FCARTIOAZY T MY 2— WENA T VEY 2 — VERBL TEE, AV MY a— /A hbxt
T DNATFTVED 2= VA R—NTHEEIHEHLET, ZOEICIY, EAEL AT VEY 22— /LT
L TR, ZNEAZ) T MY a— L CHEIRETAZ LN ATREIC R0 E3,

import BA%Z7RE2—b imixin type &I TIITTHE, BUEDARIZERICEY 2— /L ORI
YIRNEENZHET,
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12. YRREATL—4Z
12.1. #=

YAMIAEEDERZLED 26O T, BT, AT V=Ml di <~ TR, 757y N CHTe s,
ZIUTVANMIZRDE T,
4“71/~5'i 27 FNOBERZNACTS EI TGN T 5720 OIS T, 171 —2 Db b — ki i
X, IR UALBEAATS for #ESC2EICIEL T, 2 T T NOERIZAIZT 7 BATHLENIE DT, UANT
ﬁi‘%ﬁ‘]@ﬂ/Tﬁ‘@O\&o?ﬂ“o
YAREAT L —H1% BAETFEDNIEFIZLETOET, Eio, UANPOAT L —ZI LT AT L —4 )
DUANMIEHLT-DT 2 L1T, Z<FBIATONLBETT, 20728, E OEWVITEEHE BT 50
RS LINVER A, LInL, ERELTOT —ZOFEMMIARBEIR 50L& EREDBILEITRDET,
Gura lIZBITFDVAMNCAT L —Z DOEENL, LD FFELVE T L HETT, tciftc% DR R~ o
TR ANy TG T AN 2T — 27205 TT, D78, Gura ClXE BT L —4%
BHLTWET, ZbafAdbise, 4 ETHIEHE ST T/ ToTu \7‘:%55!373%0}:%@2&& RUIETHEITES
JOIZZRVET,

12.2. HRATL—RLERATL—4

ATV —2IE, ABRATL—F LR ATL—2RH0ET,

FRAT L —21%, EEICEN > THEROBRBEDHOLNLUD 3> TWNHATL—ZTT, HlZIX, 5l
1..10 IIREHRARATL—HTT,

— 05 EERATL =23 BREROPDPARAREOEELET, BERICER L IGDT-OFRRER TR TLZE
VOBETYH, SO U BEREAE D FEPELIVRNG OIXERA 7L —Z LM XET, BERES 1.
IR ER AT —ZTT,

ZDEIRKBN DT LD, ATV —=FEAEOTITIZER DB HHD LD 537> TORITIUT T 20 b O
DHHNHTT, BlZIL, BHREEZIKT iteratorfcount AR, BREAWIEICHIEST A2/ 7L —F %4
%% iterator#reverse RENIIUIHTZVET, BIRATL —HIZZNOLOBEELATOI LT —IZR0E
R

FIo ATV —FRYANIEIRS DI BIRAT L — 2T 58, =7 =220 ET,

12.3. /1 TL—3iELT Oy oK

ATV =25 T I, A7 var T7ayrREeZ T £, BEMFOHLOBIC T ey B EESND
EATLU—FOHERT LITHIEL 7y ONFEZFHMELET, ZOLX, |value, idx:number| &VWHIE
K TT 75| BB ESNET, value I(TTEREDOE, idx 1IV—T DAL T 7 AEfE T,

12.4. YRAMDER

ATV —F%T7 7y NCHTel, A7 —2 5 R LTIE RGO NAERZ A FFOUANIRVET, EEOAT 1L
— R TR > TT Iy CHTe e, N ENDAT L —2 & B L CEEIEMLUET,
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ATV —2% R BEEICT N 2—h 11list 2D TETTDEVAMERZ T2 TEET, BRI, 7
TEDHPHDOES % H )35 range BABUTY AN T 2461 HIZLL FOIIICLET,

‘range(lO):list ‘

ThE=2—h :list EWoLIIT Ry ZADIRENSND L, NV—TT DTy OFHifiEZ B IRV
AMPVERRSIVE T, LT ORFIL, “RIEZZEHRITRFOUARD AU ET,

‘range(lO):list {Ix] x * x} ‘

12.5. BERBEEFAP AL

VANDBEENEZ T DA REF T2 ATV T R Z D FEITRERZRLUET, Ay ROFEIC OV TIEGura
TATTVIT 7L A | B RLTEE,

x N [A, B, C, D, E, F, G, H, I, J] LWOHURNTHLLA:

ATVTR FATHE R
x.head (3) :1ist [A, B, C]
x.tail (3):1ist [H, I, J]
x.o0ffset (3):1ist [D, E, F, G, H, I, J]
x.skip(2) :1list [A, D, G, J]
x.fold (3) :1ist [[A, B, C], I[D, E, FI], I[G, H, I], [J]]
X.reverse () :1list (J, 1, H, G, ¥, E, D, C, B, A]
%x.shuffle():1list [H, D, F, E, I, B, G, A, J, C] (RiRiIZ7o%2)

x 2% [A, B, C, D] LVWOIUARNTHLIGE:

27V T |k FATHE R

x.cycle(14) :1ist [A, B, C, D, A, B, C, D, A, B, C, D, A, B]

x.pingpong (10) :1ist (A, B, C, D, C, B, A, B, C, D]

x.combination(3) :1list [[A, B, C], [A, B, D], [A, C, DI, [B, C, D]]

xX.permutation(3) :1list [[A, B, C], [A, B, D], [A, C, B], [A, C, DI,
(A, b, Bl, [A, D, C], [B, A, C], [B, A, D],
(B, ¢, Al, [B, C, D], [B, D, Al], [B, D, C],
(c, A, B], [C, A, D], [C, B, A], [C, B, DI,
(c, b, A}, [¢, D, B], [D, A, B], [D, A, C],
(b, B, A}, [D, B, C], [D, C, A]l, [D, C, B]l

12.6. A—HEHZATL—4
HLWT — XA U T E OAT L —2 %R LT-WEEAIT, LA EIZ LN TEET,

® DKL PISK repeat, while, for BLW cross
® MWHATLV—¥BA% iterator
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12.6.1. #BYRLEAICKDITL—EIESE

I UBIEL repeat (X ERIBTIZT 7 ry /2L £9, LA FIE "Hello" &) 3CF51% 10 (A1 (25
RYHEITT,

repeat (10) |
println('Hello'")

}

Gura |TMVIRLEKIC: iter LWVIOTNIE 22— DT HZET ATV —FEERTHZENTEET, LD
BT, repeat IZT7NE2—h:iter ZOF7ca—RN&2Ll MORLET,

x1 = repeat (10):iter {
println('Hello')

}

ZIUTNSTZNEIN Y ERERF OO TLEID, TT, repeat BIMATHHL /2R S CTlX, 7y ONEITE
ITSIT, I T ERRSINEE A, Z2TIThITODDIE, ["Hello" % 10 BIFERTH/7L—H 1%
R, ENEER <1 ITARAT LT, BRICGTHIZITOICIEL, LT DI each AV YREFEITLET,

‘xl.each() {} ‘

ATL—=ZLVIDX, B EEIERIETHDOEELETO T, FOFNIIATL—% | EFERIZITD 2 #03D
DZEHTT, MRS L DA T L —2 AR Tk, i L 7 oy WO BICEHMES =D, A7 —
AOBEFIT0ET, LT TERLTWADIT 10 KD 2 DfEREIRTATL—Z T,

X2 = repeat (5):iter {|i|

i* 2

}

ERRLTeAT =2 Z Y AMEL TN EZ DD THET,

>>> [x2]
[0, 2, 4, 6, 8]

WHE OB UALB L FICEIIZ, break =° continue > Cr7o—% {1452 TEET,
FEFICAEE A break i > CEWEHIZLL FIORLET, —7EERESEEL., FHEDEIEII -7~
b break TRITAINIZLTWET,

x3 = repeat (100000):iter {]1i]
(1 == 5) && break

i* 2

}

AR R IZLL T DL ET,

>>> [x3]
[0, 2, 4, 6, 8]
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ML continue Zfio7=MZE X CTHET, 10 TTOHMEEIEY ., FEITEHLWEEOEE I

continue TA¥Fv 7 LET,

x4 = repeat (10):iter {|i|
(1 % 2 == 1)

i*2

&& continue

}

ZNOFHIRE R IZLL F X0 ET,

>>> [x4]

[0, nil,

2, nil, 4, nil, 6, nil, 8, nil]

MR LB ORI nil AR A>TLEWELTZ, Z4UT continue ZFHMILIZERD/L— 7 DOFEAM A

nil (272250 T, T EHREL THRbIWDTZD TY,

ThEa—hixiter ZHEET DL, HEND nil HEAEVOELZENTEET, FEERBLIAIZLLTITRL

£7

x5 = repeat (10):xiter {|i]
(1 % 2 == 1)

i*2

&& continue

}

ZHOFHiRERIT. LT OINTHIFFEBVDE DI ET,

>>>
(0,

WU BIE LT BN —T DOATL =&AL THAET, LLTFIL, 15 3EFTOHED 3 >OMAE
bEEETATL—ZOB T (CEFUAFRIT cross BEBE I LL S L HICEHR CEET 0N, LHE/L—

T OEELTEVHIT TET),

X6 =

repeat

repeat (2):iter {|1i]
(2) :iter {I13]|
repeat (3):iter {|k|

(i, 3, k]

}

SRS XA FOXocenEd,

>>> [x6]
(o, o, oy, o, o, 11, 10, O, 21, 10, 1, O}, (O, 1, 11, [O, 1, 2], [1, O,
oJ, [, o, 13, (21, 0, 23, (1, 1, O], [1, 1, 11, [1, 1, 2]]

12.7. ARATL—2BE#I&D21TL—3EE

B iterator YL AT L —ZMEATEA L AEBEDT — X0 EIRTAT L —HEEHRTHIENTEE
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‘é_o
PITFIX [3,1,4,1,5,9, 3] LVoOF =% AT —XTT,

‘x7 = iterator (3, 1, 4, 1, 5, 9, 3)

ATV —REBERITTDHE, ZTDOATL—ZONEOELZLZRERFALET, HlELL FIORLET,

| x8 = iterator(1..5, 3, 9, 2, 8..3)

AR AR IZLL T O T,

>>> [x8]
[ll 2/ 3! 4! 5/ 3I 9/ 2/ 8! 7/ 6/ 5( 4/ 3]
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13. BUEICBA 9 HHaE
13.1. EHRHEE

PURIE S, ~ R 7 AR S TOVET,
13.2. #fatanE

AR S HE - AR R A R L ETS

13.3. &%

list#permutationBL D list#combination AV RIZEY, NEFIBLUHHAE ORI DB R A

1TWET,
13.4. 175EE
matrix 77 A%EHEV, LU FOITHIEEN TEET,

® N RE
® T4l
® RETTS
ITANDEFITIL, FEBBIOEFEHEANDLENTEET,
13.5. XOWHEE
AREDOLDEMT T HIENTEET, DM ITLL T OARIZ
fx) + gx)P =1 + g'x)
fx) - gx)f =) - gx)
flg(x) = f(1)g'(x)
g} = ®egkx) + f(x)g'(x)

fx) / g} = IF®egk) - fx)g' ()} / gx)?
{fx)eH = £ (x)g()f(x)e® -1 + g'(x){log f(x)H(x)e®

RAl> TAEEEHL T ET,

Wy RESAITIE, function ZTAD diff AyREFEWET, L TFOIINTEANG585% E

diff AVYREFEITTHE, Mo XS pB% s KL 9, B E
7,

FBNEIT expr 7037 THER “C%i

>>> f£(x) = math.sin(x) ** 2
f(x)

>>> g = £.diff ()

g (x)

>>> g.expr
“(math.cos(x) * 2 * math.sin (x))
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BoNDHEROBIZ L FITRLET,

E2V (EGANIES

X ** 2 2 % x

x ** 3 3 % x ** 2

X**4 4*X**3

a ** x math.log(a) * a ** x

math.sin (x) math.cos (x)

math.cos (x) -math.sin (x)

math.tan (x) 1 / math.cos(x) ** 2

math.exp (x) math.exp (x)

math.log (x) 1/ x

math.logl0 (x) 1/ (x * math.log(10))

math.asin (x) 1 / math.sgrt(l - x ** 2)

math.acos (x) (-1) / math.sgrt(l - x ** 2)

math.atan (x) 1/ (1 + x ** 2)

math.sqgrt (x) 1 / (2 * math.sqgrt(x))

math.sin(x) ** 2 math.cos(x) * 2 * math.sin(x)

math.sin(x ** 2) math.cos(x ** 2) * (2 * x)

math.log (math.sin (x)) (1 / math.sin(x)) * math.cos(x)

X ** 2 * math.sin(x) 2 * x * math.sin(x) + x ** 2 * math.cos (x)

math.sin(x) / x ** 2 (math.cos(x) * x ** 2 — math.sin(x) * (2 * x)) /
x**z**z

3 ** 2 * x 2 * math.log(3) * 3 ** 2 * x

math.log ((x ** 2 + 1)) (1 / (x ** 2 + 1)) * (2 * x)

(x = 1) ** 2 % (x - 2) ** 3/ (x - 5) ** 2 ((2 % (x = 1) * (x-2) * 3+ (x - 1) ** 2 * (3
k(X = 2) ** 2)) * (x — 5) ** 2 — (x - 1) ** 2 *
(x = 2) ** 3 % (2 * (x = 5))) / (x = 5) ** 2 *x
2

math.sin(2 * x - 3) math.cos (2 * x - 3) * 2

math.cos (x) ** 2 -math.sin(x) * 2 * math.cos(x)

(2 * x = 1) ** 3 6 * (2 * x - 1) ** 2

math.sgrt(x ** 2 + 2 * x + 3) (1 / (2 * math.sgrt(x ** 2 + 2 * x + 3))) * (2 *
x + 2)

1/ x (-1) / x ** 2

math.exp (x) + math.exp (-x) math.exp (x) - math.exp (-x)

math.exp (x) - math.exp (-x) math.exp (x) + math.exp (-x)

(math.sin(x + 2) + x + 2) * (math.sin(x + 3) + x (math.cos(x + 2) + 1) * (math.sin(x + 3) + x + 3)

+ 3) + (math.sin(x + 2) + x + 2) * (math.cos(x + 3) +
1)

math.sin(math.sin(x ** 2 / 3)) math.cos (math.sin(x ** 2 / 3)) * (math.cos(x **
2/ 3) * ((2 *x*3) /9))
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14. INR & DR
14.1. Gura [ZBIT5/ R4

SR SAL LNIE | BLDBE NI T Y ATV Yy RAN =V TR AR E DT 7 A NROT AL TN D4
Azl ET, LisL, Gura IC381H 51/ 824 132 M EV Bl FIREBAEL . 77 AL 27 5 EOBTRITHE S
Ao FRLISNCE Ty NI — 7 GIROL IR T— AT 77 AN OFE L& ET, BLTIC Gura Tz
BHAADREEELDET,

® T ANYVATLNDINA
® (L X—3xyhd URI/ A
® T AT TFAINHNDIRA

Gura (X, 2OV 7/ SAL TR URSNAER, 370bb 7 7ANLT AL 7MKL, T — X Dfi A EZET
DHDAN = LD, BHFE—EORGRE LT AZ R L ET, o, BV 2a— L EBA LR —THTET,
Fol LW T B /UL LD/ S8 DR EBR O G IREFA BT 2288 TEE T,

14.1.1. F7AIRTLRADISR
T7ANY AT A EDT 7 ANRLT AL 7N O &L FIORLET,

/home/yamada/work

C:\Windows\Media\chimes.wav

NAGEFTLIR T RO | AN —Z(E ATya /" FF Ay I ATy a "\" HIRELET, EbbEo
TRLRLTh, EBRRICT7 7 AN %A —T L LT T L7 NEFRE LD T 2B8C, BIEEIEL TW1a OS 12IRL
CHEUNZEBRPTONET, NI ATV 2 X TR —T T HMERHLD T, ATy = /" ZffioThRlak
LIe BT o&ENETHTENLNTLLD,

14.1.2. A3 —2Yb® URI/NR
A% —%hD URI 7S 2D 4% VL FIRLUET,

http://sourceforge.jp/
ftp://foo.hoge.com/dirl/dir2/

URI /AL, AZ—F v DOBEB(E 7 ahaV T Cany ATy v 2GR~/ SALL NGRS vET,
Gura IZ. BE7abra Ve TAEY 22—V AR — T AZETINOD/NALT 7V BANTEAIIIIR
E3r D

14.1.3. 7—HAATIT7AILAD IR
T—=HAT 77 ANDHFRO/SADEIZLL FITRLET,

hoge.zip/foo/bar.txt

footool.tar.gz/src/main.c
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hoge.zip/

hoge.zip X° footool.tar.gz (FZNZEN ZIP BB N tar B TT7ANEELDTT—DAT 77

ANVTT, ZNSDT —IAT 77 ANCKHELTIZ Y 2— VA R— T DT, T—NAT 7 7 AV i
FCHED A AZFRETDZENTEET,
EVETHRL, T—HAT 77 ANV BIRET 7 AN AT LEF A —F b EOBRELTFEELET, 7
THANNTIT FAN VAT L LIZHLT —IAT 7 7ANVERZFT B BERET 2a— VA R— 5L
TALVE =X DT —HAT T 7 ANERREL, SHIZEDONERDO/ AR ET HIENTEET, LLFIChE
RLUETS,

/home/yamada/work/hoge.zip/foo/bar.txt
http://sourceforge.jp/hoge.zip/foo/bar.txt
ftp://foo.hoge.com/dirl/dir2/hoge.zip/foo/bar.txt

14.2. T4LOKM)B4E

IRAL DT AR =R B ha L N T AL I R —F I L T, 77 AL D— B SoR B AS AT RELC
m0E9,

TALININOEFZE A —F 35720, L FTOBEEHEZEL CWET, dEiEIGura 71/ 7 IV 7 7L A &
ZHRLTZEN,

Bk Bl
path.dir | SAATIHELET AL MICEENET 7 AOVERT AL 7N —F LET
path.walk | SN2 THELLET AL IMNERREL T, EENDT 7 ANVEITT AL 7N &R
HNC—FLET
path.glob | Y ASHATHT7ANVRT AL/ EY —FLETS
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15. AR)—L
15.1. #=

Gura Tl&, AR —U o7 7 AN E T AN — L EVOIG LS Te A Z—T = — 2%l > Tt %
ELET, ZOMHAICEY T —F DO FEENERIE ZITHEASILTODD, Fio, EDLXHe 7 mha)LTcrr
YAT DD ESEHENHIETL, EY7REY 2 — NV E > TIERA T ET, Bl IE, AN — 22> TLLF DL
R FAMIT VR ATHIENTEET,

® T UAIARN—THDT 7 AL
HTTP b=V THST 577V
T —HAT T AN DT AL

15.2. AM)—LDFELE
AN —AKILL FOBDICKBISET,

V= AARN — A
T AT AT —ar AR — A
TAIVFAR]— L

V—=AAN—NTT —H D AT TEITI2H AN — LT, streamread ZIXLOHETHT —FFGtHAIABA >
REffioTT —#EBfFLET,

T AT A=A AN —AET —H DO TN/ D AN — L TT, streamfwrite 7REDT —FEZIAL
Ay REffoTT =&ML ET,

TANF AN =T V= AAN =L EIT AT 4 R — 2 a AN — DT ZyF T HAN — LT, 7404
AN — AZFEAIAABRNEZEATOE , TH YT LIZAN) — BT —Fafi A dr, T E I L UT-fE R AR U E
T Flo, TANVF AN = MMIEZARBIEZATOL, BEEAHLT —H 2T, ZOREREAN — AITEEIA
HET,

V—AAN)—L TATAFR—2aV AN — L TAILAARN)— L

file stream

file stream

gzip reader

http stream

http stream

gzip writer

ZIP reader

ZIP writer

bzip2 reader

TAR reader

TAR writer

bzip2 writer

binary stream

binary stream

base64 reader

hash stream

base64 writer
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15.3. AM)—LDHERK
AR — AR AR FRA R BIU T open T, —RAUTLL T DL BV TY,

open (name:string, mode:string => 'r', encoding:string => 'utf-8'):map {block?}

1% name (2, AN =LK T SZA 24 ELE T, 513 mode 13T 7 BAFEDIRE T, HiArAHLDEE
"pt EZIALITIT "W BINE "a" ZRELET, 518 encoding i, AN —AOWNEFET FANT —H L
LTARNTREEIEH T Fa—T v/ OAFIERELET, 7 74/VNTiE utf-8 M S ET

F7-. open BECHRANCA—T7 L7 T, stream BOEEFEE LIS EICFENEIET L, BEIN
IZ streamWUTF Y ARDINET, HIZIT, THFANT 7 ANDATZ LIZLFHN a7t A2A T B# readl ines
WX, BADBIEIZ stream 2 THDH DT, open B &> CLLTOIZFEITLET,

‘ lines = readlines (open('hoge.txt')) ‘

WXy ZANALD & LT OIIITFLIR TEET,

‘ lines = readlines ('hoge.txt') ‘

15.4. a—TYIDIEE

Gura [ZH 5 EDMAA TN TND L Fa—T v/ &2 L FIORLET,

S = =T

codecs.basic us-ascii, utf-8, utf-16, base64

codecs.1s08859 | 150-8859-1, 1s0-8859-2, 1i50-8859-3, 150-8859-4, 1s0-8859-5, 150-83859-6,
150-8859-7, 150-8859-8, 150-8859-9, 150-8859-10, 1s0-8859-11,
150-8859-12, 150-8859-13., 1s0-8859-14, 1s0-8859-15, 150-8859-16
codecs.japanese | eucjp, cp932, shift_jis, ms_kanji, jis, is0-2022-jp

TV a—NVEIBINTHZET, Hil/2 L Fa—T w7 RIS ST AT ENTEET,
15.5. REAH N

22— T AN ARG AN — B U TRV E T, AT ) A HEH ) - BT — H ISk 975
AR —LIR, sys BV 2—/Ld 0s BV 2— L TENEFNLL FOEB TERSNLTOOET,

FEAE AT sys.stdin os.stdin
FEAE T sys.stdout os.stdout
T T — M) sys.stderr os.stderr

ZNHDAN — NI TORBTHERLET,

® [ print,println, printf (THIIFEDAN—LEL T sys.stdout Z&MLET,
[ ) Egij( os.exec ﬁj:\ f@@jbf:ﬂ»%ﬁ7oﬂ’fz7\@$%@ﬂjjjo)lj‘]@% os.stdout &:\ igﬁiﬁ_ﬁjjj@lj\jﬁ%
os.stderr (ZHHLET,
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15.6. 7OtREITEZEAR A

A AR ETAEEONEEIIND AN — AL AR ATEIBZ AL A TIRFED AR — AT
BI0EEHLYET, 2L AT o 2O I NEEZ LD 2T b X SR T, LRI, AN 7 o Ao U
HIIOWNE% binary MOy 772026 T9,

buff = binary()
os.stdout = buff.stream()

os.exec ('program')

FEUE AN ) 2010 IR 2 DAVB I L AR B AT OV E TN, ZOLEXEROR ExE LRt O IO EHEITHI LR
ISHMBEHEIZ 7V ET, AT AT os . redirect VOB HEBEIN CWET, I FIX EOLE AT
DEEAAE > TEXRBLIZAFITT,

buff = binary()
os.redirect (nil, buff) {

os.exec ('program')

}

BV Z T2 B 7 a7 OFFANIZIRESILDHD T, ALBE 5003720 E7,
15.7. TXARANPOERRENAF YT HER

AN —LTHH T —HFHR DA NIIT T, ZOEKRTEIEAN —AIZBITDT 7HNNDT I BAT +—
TYMNINATIVT —ZTHHEEZHIENTEET, AN —ATWIT —FE N AT VT —Z LTI, 7%
AT —=HELUTHINIE, AN — L BAET DAY RIZE S TR EVET, open BIHUCEST = a—F 127
FBEIX, TXANT T BEADA) Y ROIBTH NI, AT IT T EADA yRIITRBELEE A, DFED, Ab
U= L2 A FVEL TR ZED 737035 THUT, open IO =0 a—F U FHEEITRIC T 2B THV 1
Puo

AN = LDORNE LN AT VT —=ZELTROAY Y RITITEL F Db D0RHE T,

stream#read (len?:number)

stream#write (buff:binary) : reduce

stream#seek (offset:number, origin?:symbol) :reduce
stream#tell ()

stream#copyto (stream:stream) :map:reduce
stream#copyfrom(stream:stream) :map:reduce

stream#compare (stream: stream) :map

AN = LDONE LT FANT —Z LU TIROAY Y RITIZEL F Db DB E T,

stream#print (values*) :map:void
stream#println (values*) :map:void
stream#printf (format:string, values*):map:void

stream#readtext ()
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stream#readline () : [chop]

stream#readlines (nlines:number) : [chop] {block?}

FOMIZY, 513 E L TAN — A5 ZITE A AR NHY . TN ENARN) — LT —HZ OB B E
T, Bz X, JPEG 77 ANV DA EERBIENRAFT VT —Z LU THRWET L, CSV 77 AL bIETF AN 7
ANELTRATLEY,

15.8. AN —LMDT—R2aE—

ATTHAN) =25 S HAN) — AT =253t —3 272D DB#E L T copy BAESNTWET,
copy B DO ELE HAMH Tk, at— D7 7 A N4 Lot — DT AN R E L TN EZ o —4
HEVOEOTY, LLTFIZHlZ~LET,

‘copy('src.txt', 'dest.txt") ‘

WNEBDILERETIL, 77 A NVA DBAN = MBS ND DT, EORITILL FDOIIITFR L7z LR T,

‘copy(open('src.txt', 'r'), open('dest.txt', 'w')) ‘

HAOFI O NEETE A, 238 BIRLIZb DD T BID TRV E ATEE AT HZENTEET, filx
1L, 774V src.txt |2 base64 T a—RENTZ gzip TBRDOT —ZPEMSILTWDELELED, 2T
— 2% EBAL ., AT bzip2 A TEMEL TH O base64 T a—RL7-fE A dst. txt (THHTT D ALER
I ZUL FOIDIZRR T2 ENATEET,

copy (open ('src.txt') .basebdreader () .gzipreader (),
open('dst.txt', 'w') .basebdwriter () .bzip2writer())

T = H DN ALK ELLT DI ET,

v

open ('src.txt') .baseo6d4reader () .gzipreader ()

copy ()

open ('dst.txt', 'w') .baset6dwriter () .bzip2writer () (<

<
<

15.9. RHYTRI7LILDET
15.9.1. 7—HAThDRI)TrI74AIL

Gura (XFEALE DT —X A NEARN) —LELTHWET N, ZHUFIAZV T N7 7 ANV DL OLEIMTliddh
DEXA, BIZIE ZIP 7T— AT OFNCHHAIV T N7 7 AV BT HZ L7 L FOIICEREFETTHZ
EMNTEET,

gura —-i zip archive.zip/hello.gura
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"—i" BIEICEY zip BV a— NV EALIR—RL, ZIP T — AT NDAIV T "7 7 ANV EAREL TEITLCOE
R

AGVT T 7 ANDY T 49T AN  gure FT21d . gurcw D7 7A/NVEIL TRV R T 7 A /VERER, ZHUHIZIZA
IVT T 7 ANSRMDT 7 ANV T HZENTEET D, ZIULZIP 7 — AT NDAN — NI T 78 AT 5
Mt Al > TERISITWET, Gura (32 Ry N7 7 AV OV T o7 2% BOF48 HEIRIZ zip £V =
— VAR —R, T —HAT T ANN~DT 72N TELIHNLET,

15.9.2. HTTP EDQRHYT+IT7AIL
HTTP $r— 1 EIZHDHAZV T N7 7A0h L F DI TTEET,

gura —-i net.http http://aaa.bbb.ccc/hello.gura
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16. /1 A—
16.1. =

MO TOALE 2—FZEEIXT X ANDORLYEV N HFLTLIZN, 5 TIET 774 N a— Ao B —T = — AT
FOLDIZFERITBATLELZ, £72, Web 77U B EHLELIEALH—Ry N7 7 EAZRZIIL IS HOY
BT IV T HIRITFENVE o EDIIRHPITD > TR BERNLEZ HODDN, 7T 7 49744 x— (LT,
HIZA A=V LN ET) OEMETT,

AA—TVENEIIE, A AT —Z A1 T4 NVBHIBR 7T T 4o 7§l T A AT VAN 72E BB, T
OB BN TTIA T FURBESINTNET, 207D, T4 7 FVDUED TARA—U T —Z D0 N %
THZETHBEIATONDZ LD — DT, A=V T —HIRFk- HO =Jial ZRELZHODLTT LT 7
ETRISIL, ZNODHERZNAFICATIOTIMENT 27 +—~ v MR —IRIZEENE T, ZOLE, FA4TF
& o TN T DA NMIERS T T A2 A MR B2 > TND T2 ZEHARLER 2 & DI MR e & DSBS
WYV ER A

ZIT Gura ld, A A=Y 7 —Z & SO T — AN E S | AA—VE B ETHEY 2 — VERED
DT — BN RIET D HELVE LT, ZHUTED, WANWARIERE T4 T T -V a— Ll DT
— SR ARG CHET DTN TEDLIIITRET,

B ZATIEAED Tel/Thk 747 TV TWADAA—T 7+ —~<v NI GIF & PPM 7217 T4, LAL., Gura lZHAA
FNIZ tk BV a—/UF Gura DA A—IRIZARH IHIZFEESITWADT2) | Gura DEY 2— /L3t L TD
PNG <° JPEG 728 DAA—=D% Tk OF Y NAZFKIRTEET, £/, Gura DAA—I AL AZ 2% Cairo
R OpenGL 72 EDTTT7 49 VBT A7 7V OB G T HIENTEDLD T, A=V ~OHEFEEZLIZY,
WA R AL EDARA—T 74—~y NCHIILTED 52808 TEET,

_____________________________________________________ T T ]
} } } | | I | }
inege VRSV | A-umI |
R S (I | R | |
S ] ______________ 7 L?_?f[v_’z_*é-*a‘s@! ______________ [ S l*‘Wlwtﬂﬂ _____________ l
Cairo OpenGL FreeType wxWidgets Tk SDL

16.2. TSI AA—CFERKT S
PLFOAT image BAEM-ONET L, T I T DA A=V AL AR A AR LET,

image (format:symbol, width:number, height::number, color?:color) {block?}
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format [ IAA—TVALV AR ADT —HNHFRH T, RGB BHEDHEFFDO rgb W7 N7 7 EFLE T
‘rgba ZRELET, BT DL, rgba BMEDILET,

width, height (JIZA A=V DIEEESEZZNENE 7 R/VEALTHRELET,

color [FAEMRFHIBY D5 T AFRE T, BT HLERITRVET,

16.3. RM)—=LDDDA A—DT —LR5RHAH
AN =LA A= T —FaGiriATe L &L, image BIBELL T OB THEOHLET,
image (stream:stream:r, format?:symbol, imgtype?:string) {block?}

I stream 13, A A=V T —FEFGAIALAN — L TH, ZOFEUSCFHNEIET L ZNE/ A4 LT
fRIRL T stream BUTHF Y AR, A A=V T —HEHHARET,

format I FAA—V AL RZLADT —HNEREBLT, RGB HEHRDHLZFFD rgb NI VT EFEL T
‘rgba ZRELET, BT HE, Crgba MEDILET,

imgtype ZIE, "Jpeg" R"png" EVIINIA A=V XA T L% LTI THRELE T, ZO5 [P E IS
DL AA=T T ANDNEERST 7 AN DOV T 40T ADHA A= EAT HFRILET,

ARA=T T 7 AN DFEIRIA I ZE T HITIE, KIS TDHEY 2— N EHOLNUDHAL R —IL TEBIMERHYET,
FV a2 VEY R A AT T 7 AVFLL T DLV T,

TV 2—N4 PIR—" T A A= T 7 AL AA—=TEAT S
bmp Windows BMP~ 71/ bmp

msico Windows7 A7 7 AL msico

ppm PPM7 7 AL ppm

jpeg JPEG7 71V jpeg

png PNGZ7 71w png

gif GIF7 71w gif

BV a— VEFBUCR T DT, FLWOAA—T XA T I RS LI ENAIRET T,
ARA—=VEA TN ZESTUE, T=A—vay GIF OINEEDARA—D T — RO DDT 7 A AL T
720 ARV DT R T AT —H a0 TN DHONRHNET, TNHDOEHIT, T 2— AR RMET 5
BRSO/ FATHAET HZ LM TEET, ML, BV 2— LDV 7 7L AL TTES,

Ty sREOFDHE, |img: image| EWVIBRTT ay 751 5EEL TT a2 E ML ET, ing 34KL
TeAA—=T DAV AL ATT,

16.4. AN)—=LADA A =TT —REERAH

AN =LA A= T — Ao EZIALEITIA/ VR imagetwrite DHEBEINTOET, —xRAUILLTFoL
BT,

image#write (stream:stream:w, imgtype?:string) :map:reduce

Sl stream 13, A A=V 77 AN EEZATLAN — AT, ZOFEUITLTFHNEES &, ZiE /A4 LT
fEIRLC stream BUTHF Y AR, A A=V T —HEEXZHFET,
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imgtype (ZIE, "Jpeg" R"png" EVIIINIA A=V HAT L ELTHITRELE T, 2O HNESN
DL AA=T T ANDNFERST 7 AN DOV T 40 I ADHA A= EAT ZRHILET,

AR=T T 7 AN DFIHIAIET DI, FETHEY 22— L EHOLNUOHA LR — N TEMERHVET,
FV a2 VPRI T DA A= T 7 AV, [T 7 AN DFE R AT | DEiEZIRITEEN,

ZDAYRIE, = DOWgT —ZDIHDEZAKIIKHEL TWET, LNLAA—THATITESTE, T=4
—3ay GIF DIHNTEE DA A—DF — 2% OEDDT 7 ANV TN A A=V DS T 47
—HEFFOTNDEDBHVET, 2OV ST T 7 ANV DOEZIAT, KTV 2— R T BB/ T A%
ZETHRRIZARVE T, FHlIT, £V 2— DI T7 7L U 2B TLIZS N,

16.5. 1 A—IMI

image 77 AT, LT OBEEATOAY yRDPHEBESIVTWVET,

AR #RAE
image#crop A A=Y L
image#flip KA BN
image#paste AA=DREOfTF
image#reducecolor T AL B
image#resize P AR
image#rotate LB O & Drliix
image#thumbnail LAV AR

16.6. U574y E

TIRGLT T T 4o 7 BB LT XX, T4 7T Cairo AR —ITHEY 2 —/b cairo AMEFRTT,

ZRTTTT 497 TA47FY) OpenGL 2V R —hT5FY 2—/L opengl ZfiHé, Z o7 7affior- @
=RICT T 4 7S TEE T,

TXANEARNTZWNET THIUL, TA47 TV FreeType 7R —h7 5% freetype TV a— /L CTIRIZTH A
N AA—VITHD AT ZENTEET,

16.7. T4RTLAHH

GUI 2454545 wxWidgets TV 2—/L wx &, Tel/Tk Y =2—/b tk ZHELTWOET,
F7-. EER W F A A EEIZ 35 SDL (Simple Direct Layer) OFY2—/b sdl 2AHESNCOONET,
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17. 7oL —bhI DY

T T —bh DU EFHE ALBOT I ANLFFIO TN Gura A7V T RO IAIR A7V T RO ELTHE R
Y EHIRICHEATAZENTEXET, T L — b DU ARENZIILL T O HFIERHYET,

V] N 2
F I ar T > TT o L — iR LI TR AN 7 ANV A IS ET HE . FONKEZMLUET,

B L
AR string#template (). stream#template () F/IIEIEL template () &MV, CFHF-
IZARN) — A ZER SN TONVA T L — RSN U R TV E9,

Gura AZUZ ML "s{" & "}" I[ESA TR L ET, ZOWNERL, @5 O Gura A7V 7 Rl Tl A DT,
Eﬁzﬁﬁ&%@mmwm&u\iﬁm W OTHFARDOHFZ s (" kb\oj{%@gﬁ(mxg@b “NEAIVT T
7o lE SCELLUTIOGATE "ss{" LRiRLE7, A2V MR OZE GRS TITHNE R EL 5 X FH A,
AR A ST DL ED L —WZLL T O T,

FERNLTFHNDOEE ZORNREH ILET,

VARNRAT L —Z DA EDEHRZLFINEL THREE LI RA T ILET,

ENLAND nil PUANOBERIT, CFHNEBRS I TH S ET,

ITOHBENOAZ VT LD "${" ORIZZEANFIEL A7V T NOFERPEEBATICOI- 58818, 4
FHDZE A5 BT _RTOITORNBMENET CF—h 27 U MERE)

® ZIIHNDIYATZ—RIFLVDOENET

BlZLL FIORLET,

T T L—h i
Hello ${'gura'.capitalize()} World Hello Gura World
Hello ${3 + 4 * 2} World Hello 11 World
AB S${['lst', '2nd', '3rd']} CD AB 1st2nd3rd CD
AB ${['lst\n', '2nd\n', '3rd\n']} CD AB 1st
2nd
3rd CD
S{['"lst\n', '2nd\n', '3rd\n']} 1st
2nd
3rd
Hello ${ Hello Gura World
'gura'.capitalize()
} World

FEAAS SRS nil OBEIHTE N ESNERE Ay ZDOSDFENT, TR R ZED L FF|OLELF LTI,
"S{" L " DERICHIUATI—FELVDE FBRRLRVET, Bl FIORLET,

T 7 L—h AER
Hello ${''} World Hello World
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Linel Linel

S{'"}

Line?2 Line2

Hello ${nil} World Hello World
Linel Linel
${nil} Line?2

Line2

"S{" & "} OFTREISLBSN TODEBNEIZT vy 72 HB8T, A7V T M

7 ey 7GRk E

TWRWGE ZDOARZVTRO% NG "${end)}" DENDETOLTFIINZEDOT a7 ODNEEL THDIE
T, ZAUTLY, if-elsif-else REDHIEE LN —T 72 8 25k T A2 ENTEET,

TS —h il e
S{for (1 in 1..5)} 1 is less than two
S{if (1 < 2)} 2 1is less than four
${i} is less than two 3 is less than four
S{elsif (i < 4)} 4 is greater or equal to four
${i} is less than four 5 is greater or equal to four
S{else}
${i} is greater or equal to four
${end}
${end}

% OBEBIEFOHLIZZED T oy I R ESNTZHE

kR AT AIN T a2 B IS IVET,

i A

Tr7L—h
${(1..3).each {|i]}}
${i}
${end}
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