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This paper gives a tutorial summary of the syntax and interpretation
rules of the proposed international algebraic language put forward by
the Zurich ACM-GAMM Conference, followed by a formal, complete
presentation of the same information. Notations are presented for
numbers, numerical variables, Boolean variables, relations, 'n-dimen-
sional arrays, functions, operators and algebraic expressions. Means
are provided in the language for specifying assignment of values to
variables, conditional execution of statements, iterative procedures,
formation of compound statements from sequences of statements,

- definition of new statements for arbitrary procedures, reuse and
alteration of program segments.

The proposed language is intended to provide convenient and concise
means for expressing virtually all procedures of numerical compu-
tation while employing relatively few syntactical rules and statement

types.
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General

In May 1958 a conference in Zurich completed a joint project
of the ACM (Association for Computing Machinery) and the GAMM
(Association for Applied Mathematics and Mechanics) by approving
a proposed International Algebraic Language ( IAL ). Other papers
to be presented here discuss the history of the project and various
aspects of the language. It is the purpose of the present paper to
precisely describe both the syntax and semantics of IAL. The description
given here will be that of the so-called '""reference language' which,
for definiteness, employs a specific set of symbols and notational
conventions,

It should be kept in mind, however, that the reference language
form of IAL exists primarily for the purpose of describing the rules
of construction of the language and its meanings. In actual use, a
variety of symbolizations and notational conventions are envisaged,
each representation being a fairly direct transliteration of the reference
language and having the same rules of syntax and semantics. "Hard-
ware representations' will generally use a smaller set of symbols
than that employed in the reference language and will be suitable for
mechanical translation into machine programs by a given type of
machine. On the other hand, the 'publication forms' of the language
will employ many of the notational conventions of mathematics (e. g.,
exponents, subscripts, Greek letters) and will be used in human
communication of IAL programs.

The description of the reference language is given in two
parts. Partl gives a brief informal description of the major elements
of the language in terms of examples. Part II gives a formal description
of the structure of the language, :



Part I : Informal Descrintion

General

An IAL program is a sequence of statements which may
be interspersed with certain declarations. Each statem:ent describes
a rule of computation and, explicitly or implicitly, specifies a successor-
statement (the successor being the next statement in the program unless
otherwise stated). The computing rule given by a program is, of course,
the sequ=.ice of computations specified by the statements when taken

in the order provided by successor-relations. Declarations state certain
facts which are to obtain throughout the computation. Their location
in the program is generally unimportant.

The following paragraphs present some of the important
properties of expressions and statements, with examples.

Algebraic Expressions

1 Algebraic expressions are composed of variables, constants,
functions, and operators for the usual arithmetic cperations.

Z, Names of variables, functions and other entities are composed
of alphabetic and numeric characters, the first being alphabetic. Any
length sequence of characters may be used.

3, It is understood that the arithmetic operations in an expression
signify a floating point approximation of real number arithmetic. Some
variables may be declared to be integer-valued. The effect of such

a declaration is that any value which is to be assigned to such a

variable is first rounded to the nearest integer.

4, Array declarations (cf. Declarations below) may state that
certain names are the names of arrays of data of various dimensions.
These names may appear in expressions as subscripted variables which
are followed by a sequence of subscripts enclosed in a pair of square
brackets, the number of subscripts corresponding to the dimensionality
of the array and each subscript separated from the next by a comma.
Since parentheses are used to enclose function arguments (and sub-
expressions), it is easy to distinguish between functions and subscripted
variables. A subscript may be any expression; the value of the subscript
is the integer formed by rounding the value of the expression (if it is

not already an integer).




Examples of Algebraic Expressions

E XAy YA

means:  X24-v?

2 3. 14 X (alpha+sin(x) )

means: 3. 14 x(pg—sin(x) )

3. (b/2 - sqrt( aXc - (b/2)p2))/a

means: (b/2 - \[axc - (b/2)2)/a

4. R [i41, j|xs i, 4]
Shoabh Ri‘H,jx Si,j-H In particular, if i and j both have the
value 1 (or 1.2) when the above expression is encountered, it is

then equivalent to: R, (X S5; »

Boolean Expressions

Some variables or arrays of quantities may be declared
to be Roolean-valued (i.e., having only the value 0, 'false', or 1,
"true'), These variables, the constants 0 and 1, Boolean-valued
functions, and subexpressions of the form:

B

may be combined with the Boolean operators '"and'", "or', 'not',
and ""equivalent'" to form a Boolean expression. (In the above E and
E' are algebraic expressions and r is a relation, e.g., (x/y>1). )

Examples of Boolean Expressions

F, ( X>Y )V( Y>242%)

This Boolean expression is true if, and only if, either X is greater
than Y or Y is greater than Z2 or both. The operator is that
for on't,

2. (EVA)AB IV (AA( X=Y+1))

Here A and B must be Boolean-valued variables. The expression
is true when either A is false and B is true or when A is true
and X equals Y+#1.



Statements

L Statements may be either '"basic'" (described below) or
""compound'" (formed from a sequence of statements enclosed in
'"'statement parentheses'', begin and end ). Statements are separated
one from the next, by the separator "F.—

Example of a Compound Statement

begin a[i]::b [1] c [1] j se=a [1J end

In general, if Sl' SZ’ Fela s Sn are statements then
begin 5;; S,; ; ; S, end

is a statement.
Z. A statement may be labeled, as follows:
L:S

where L is a name or an integer; L thus becomes the label of
the statement S.

Assignment Statements

Assignment statements direct that an expression is to be
evaluated and assigned as the value of a variable.

Example of Assignment Statements

1. x:=a4b

means: assign the value of at+b as the value of x

2, alpha:=4.63
o . r Ei,ﬂ:= s[i]+t [JJ
4. B:=(x»0 )A A

here A and B are Boolean variables and B receives the truth-
value of the Boolean expression on the right.

go to Statements

1. A go to statement may specify some statement, other than
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