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Standards
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right to be fepresented on that committee. International organizations, governmental
and non-goyernmental, in liaison with 1SQO, aiso take part in the work.

Draft Interniational Standards adopted by the technical committees are circulated to

the membet

bodies for approval before their acceptance as International Standards by

the 1SO Colinil,

Internationg
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INTERNATIONAL STANDARD

ISO 6373-1984 (E)

Data processing — Programming languages —

Minimal BASIC

1 Scope and field of application

This Interfational Standard is designed to promote the inter-
changeab:]‘ity of BASIC programs among a variety of automatic
data procgssing systems.

This International Standard establishes :
a) thg syntax of a program written in Minimal BASIC;

b) the formats of data and the precision and range of
numerig representations which are acceptable as input to an
automatic data processing system being controlled by a
program written in Minimal BASIC;

c) thg formats of data and the precision and range of
numerif representations which can be generated as output
by an automatic data processing system being controlled by
a progtam written in Minimal BASIC;

d) the semantic ruies for interpreting the meaning of:a pro-
gram written in Minimal BASIC;

e) thg errors and exceptional circumstances which shall be
detectgd and also the manner in which-such errors and ex-
ceptiorjal circumstances shall be handled.

Subsequent International Standards-for the same purpose will
describe gxtensions and enhancements to this International
Standard. |Programs conforming-to this International Standard,
as opposedl to extensionsot érthancements of this International
Standard, |will be said toybe written in Minimal BASIC.

Although the BASICanguage was originally designed primarily
for interagtive{ use, . this International Standard describes a
language that-is'not so restricted.

A program conforms to this International Stgndard only when

— each statement contained therein is alsyntactically valid
instance of a statement specified in this International Stan-
dard;

~each statement has™an explicitly valid meaning specified
herein;

— the totality~of statements compose [an instance of a
valid program which has an expiicitly valid meaning
specified herein. :

An implementation conforms to this Interrational Standard
only when

— it accepts and processes programs cpnforming to this
. International Standard;

— it reports reasons for rejecting any prq
not conform to this International Standar

— it interprets errors and exceptional ¢

gram which does
d;

ircumstances ac-

cording to the specifications of this International Standard;

— its interpretation of the semantics of gach statement of
a standard-conforming program conformg ta the specifica-
tions in this International Standard;

— its interpretation of the semantic§ of a standard-
conforming. program as a whole conforms$ to the specifica-
tions in this International Standard;

— it accepts as input, manipulates, an:ll' can generate as
output numbers of at least the precision afid range specified
in this International Standard;

— it is accompanied by a reference manual which clearly

The organization of the International Standard is outlined in an-
nex A. The method of syntax specification used is explained in
annex B.

2 Conformance

There are two aspects of conformance to this International
Standard :

a) conformance by a program written in the language;

b) conformance by an implementation which processes
such programs. '

defines the actions taken in regard to features which are
called “‘undefined’” or “implementation-defined” in this In-
ternational Standard.

This International Standard does not include requirements for
reporting specific syntactic errors in the text of a program.

Implementations conforming to this International Standard
may accept programs written in an enhanced language without
having to report all constructs not conforming to this interna-
tional Standard. However, whenever a statement or other pro-
gram element does not conform to the syntactic rules given
herein, either an error shall be reported or the statement or
other program element shall have an implementation-defined
meaning.
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An exception occurs when an implementation recognizes thata
program may not perform or is not performing in accordance
with this International Standard. All exceptions described in
this international Standard shall be reported to the user unless
some mechanism provided in an enhancement 1o this Interna-
tional Standard has been invoked by the user to handle excep-
tions.

Where indicated, certain exceptions may be handled by the
procedures specified in this International Standard; if no pro-
cedure is given, or if restrictions imposed by the hardware or
the operating environment make it impossible to follow the

Typical examples of end-of-line are carriage-return, carriage-
return line-feed, and end of record (such as end of card).

4.5 error : A flaw in the syntax of a /ine which causes it not
to be part of a standard program.

4.6 exception : A circumstance arising in the course of ex-
ecuting a program which results from faulty data or computa-
tions or from exceeding some resource constraint. Where in-
dicated certain exceptions (non-fatal exceptions) may be hand-
led by the specified procedures; if no procedure is given (fatal

given procedules, then the exception shalt be handted oy teT-

minating the

Standard may
in which exce
mechanisms a

This Internatio

brogram. Enhancements to this International
Hescribe mechanisms for controlling the manner
btions are reported and handled, but no such
e specified in this International Standard.

hal Standard does not specify an order in which

exceptions sha)t be detected or processed.

3 References

1SO 646, Infor

nation processing — 7-bit coded character set

for information] interchange. !

1SO 4873, Info

tmation processing — 8-bit coded character set

for information interchange.

ISO 6093, /npformation processing —

representation
mation interch,

Specification for
of numeric values in character strings for infor-
bnge.2

4 Definitipns

For the purpoge of this International Standard, the. foltowing
definitions apply.

4.1 BASIC
special class o

A term applied as a namé_to members of a
languages which possess similar syntaxes and

serhiantic mearjings; acronym for Beginner's All-purpose Sym-
bolic instructign Code.

4.2 batch-njode : The processing of programs in an en-
vironment whdre no provisioh is made for user interaction.

4.3 can:Th
dicate that stal
tain certain ¢

e word\”can’’ is used in a descriptive sense to in-
dard>conforming programs are allowed to con-

exceptions) or if restrictions imposed by the
operating environment make it impossible to)foll
procedure, then the exception shall be handled b
the program.

4.7 identifier : A character string used to namg
a function.
4.8 interactive mode: The processing of pr

environment whichi{permits the user to respond g
actions of individual programs and to control thg
ment and termination of these programs.

4.9 keyword : A character string, usually with
of acecommonly used or mnemonic word, whic|
distinctive identification of a statement or a cornl
statement of a programming language.

The keywords in Minimal BASIC are : BASE,

DIM, END, FOR, GO, GOSUB, GOTO, IF, INPUT
ON, OPTION, PRINT, RANDOMIZE, READ, REM
RETURN, STEP, STOP, SUB, THEN, and TO.

4.10

minates with an end-of-line.

4.11 machine infinitesimal : The smallest p
(other than zero) which can be represented and m
a BASIC implementation.

hardware or
bw the given
y terminating

a variable or

grams in an
irectly to the
commence-

the spelling
h provides a
hponent of a

DATA, DEF,
LET, NEXT,
, RESTORE,

fine : A single transmission of charactefs which ter-

4

ositive value
bnipulated by

4.12 machine infinity : The positive and negative values of

greatest magnitude which can be represented and
by a BASIC implementation. It is not required th

manipulated
at manipula-

plementations are required to process such programs correctly.

4.4 end-of-line : The character(s) or indicator which iden-
tifies the termination of a line. Lines of three kinds may be iden-
tified in Minimal BASIC : program /ines, print lines, and /nput-
reply lines. End-of-lines may vary between the three cases and
may also vary depending upon context. Thus, for example, the
end-of-line in an input-reply may vary on a given system depen-
ding on the terminal being used in interactive or batch mode.

1} At present at the stage of draft. (Revision of ISO 646-1973.)
2) At present at the stage of draft.

4.13 may : The word "“may’’ is used in a permissive sense to
indicate that a standard-conforming implementation may or
may not provide a particular feature.

4.14 overflow : With respect to numeric operations, the
condition which exists when a prior operation has attempted to
generate a result which exceeds machine infinity.
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With respect to string operations, the condition which exists
when a prior operation attempts to generate a result which has
more characters than can be contained in a string of maximal
length, as determined by the language processor.

4.15 print zone: A contiguous set of character positions in a
printed output line which may contain an evaluated print-
statement element.

4.16 rounding: The process by which a representation of a
value with lower precision is generated from a representation of
higher precision taking into account the value of that portion of
the original number which | i

ding X to|the nearest integer may be accomplished by
INT(X + 0,5).

4.17 shall: The word “shall” is used in an imperative sense
to indicate t}at a program is required to be constructed, or that
an implementation is required to act, as specified in order to
meet the cofistraints of standard conformance.

5 Charag¢ters and strings

5.1 Genetal description

The charactel set for BASIC is contained in the International.Refere

are used in B

5.2 Synta

The syntax shall be defined as follows:

ASIC programs as comments (see clause 20),_as string-constants (see clause 7), or as data (see clausg

A/B/C/D/E/F/G/H/l/J/K/L/M/N/O/P/Q/R/S/T/U/V/W/X/Y/Z

I1SO 6373-1984 (E)

4.18 significant digits: The contiguous sequence of digits
between the high-order non-zero digit and the low-order non-
zero digit, without regard for the location of the radix point.
Commonly, in a normalized floating point internal representa-
tion, only the significant digits of a representation are maintain-
ed in the significand.

4.19 truncation: The process by which a representation of a

value with lower precision is generated from a representation of

higher precision by merely deleting the unwanted low order
g igi ion.

4.20 underflow: The condition which exi
operation has attempted to generate-a result,
which is less in magnitude than) machine in
term is applied only to numeric operations.

ther than zero,

sF when a prior
initesimal. This

characters and
16).

nce Version of ISO 646. Strings are sequences of

sign/
accent/underline/unquo ted-string-character

1} letter =

2)  digit = 0/1/2/3/4/5/6/7/8/9

3) string-character = quotation-mark/quoted-string-character

4)  quoted-string“character = exc/amat/on-mark/number—sign/dol/ar—sign/percent—sign/
ampersand/apostrophe//eft-parenthesis/riaht—qacea.the.sl:s/
aster/sk/comma/so/idus/co/on/semico/on//ess-than-sign/equa/s-
greater-than-sign/question-mark/ circumflex-

5) unquoted-string-character = space/plain-string-character

6) plain-string-character = p/us—sign/minus-sign/fu//-stop/digit//etter

7)  remark-string = string-character*

8) gquoted-string = quotation-mark/quoted—string—character*/quotation-mark

9) unquoted-string = plain-string-character/(plain

plain-string-character)

-string character unquoted-string-character*
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5.3 Examples

The following examples are taken from 5.2:

7)
8) “SPA

9

ANY CHARACTERS AT ALL {?1*11) CAN BE USED IN A “REMARK".

CES, AND COMMAS, CAN OCCUR IN QUOTED STRINGS.”

COMMAS CANNOT OCCUR IN UNQUOTED STRINGS.

5.4 Semantics

The Jetters shall be the set of uppercase roman letters contained in the 1SO 7-bit coded character set in positions.4

The digits sh

The remainin
5/15 of the |

The names 0

The coding o
changed by 11

5.5 Exceptions

None.

5.6 Rema

Other char
may have a
Programs cor
conforming g

The various Kinds of characters and strings-described by the syntax correspond to the various uses of strings in a BA

Remark-string
Unquoted-str
marks; unqu

6 Progra

a::Lers from the 1SO 7-bit coded character set (including control characters) may be accepted by an imple

ms

Il be the set of arabic digits contained in the SO 7-bit coded character set in positions 3/0 to 3/9.

h string-characters shall correspond to the remaining graphic characters in positions 2/0 1612/15, 3/10 to
50 7-bit coded character set. -

f characters are specified in table 1.

F characters is specified in table 2; however, this coding applies only when pregrams and/or input/outg
heans of coded media.

rks

aning for some other processor {such as‘aneditor}, but have no prescribed meaning within this Internati
taining characters other than the string~characters described in 5.4 and 5.2 and end-of-/ine characters are
rograms.

)s may be used in remark-statements {see clause 20). Quoted-strings may be used as string-constants
fngs may be used in addition to quoted-strings as data elements (see clause 18} without being enclose
pted-strings cannot contain leading or trailing spaces.

6.1 GenerPl description

1 to 5/10.

3/15, 5/14 and

ut data are ex-

mentation and
pnal Standard.
b not standard-

ASIC program.
see clause 7).
i in quotation-

BASIC is a line-oriented language. A BASIC program is a sequence of /ines, the last of which shall be an end-line and each of which
shall contain a keyword. Each /ine shall contain a unique /ine-number which serves as a label for the statement contained in that /ine.

6.2 Syntax

The syntax shall be defined as follows:

1) program = block* end-iine
2) block = statement-line/for-block
3) statement-line = line-number’ statement end-of-line
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4)
5)
6)
7

8)

9)

line-number
end-of-line
end-line
end-statement

statement

ISO 6373-1984 (E)

digit digit? digit? digit?

limplementation-defined]

line-number end-statement end-of-line

END

data-statement/def-statement/ dimension-statement/gosub-statement/goto-statement/
if-then-statement/input-statement/let-statement/on-goto-statement/option-statement/

print-statement/randomize-statement/read-statement/remark-statement/restore-statement/
return-statement/stop-statement

//'nel

6.3 Examples

The followi

6)

999/ END

6.4 Semantics

A BASIC p
gram lines

The syntax
quoted-stri

Special cor
gram withg

Spaces shgll not appear

a)
b)
c
d)
el
f)

g)

some other action is dictated by execution of a.control statementor for-block, or
a fgtal exception occurs, or

a sfop-statement or end-statement is executed.

at the beginning of a /ine;

wi

wi

within numeric-constants;

withindine-numbers;

ng example is taken from 6.2:

thin keywords;

ithin the word . TAB in a tab-call;

statement-line/end-line/ for-line/next-line

rogram shall be composed of a sequence of /ines ordered by line-numbers, the last line of which shall be|an end-fine. Pro-
hall be executed in sequential order, starting with the first /ine, until

as described generates programs which cohtain no spaces other than those occurring in remark-stateynents, in certain
hgs and unquoted-strings, or where the_presence of a space is explicitly indicated by the metaname sgace.

ventions shall be observed regarding spaces. With the following exceptions, spaces may occur anywher¢ in a BASIC pro-
ut affecting the execution of that\program and may be used to improve the appearance and readability of the program.

within function or variable names;

within muiticharacter refation symbols.

In addition, spaces which appear in quoted-strings and unquoted-strings are significant.

All keywords in a program shall be preceded by at least one space and, if nat at the end of a /ine, shall be followed by at least one

space.

Each /ine shall begin with a /ine-number. The values of the integers represented by the line-numbers shall be positive and non-zero;
leading zeroes shall have no effect. Statements shall occur in ascending /ine-number order.

The manner in which the end of a statement /ine is detected is determined by the implementation; for example, the end-of-fine may be
a carriage-return character, a carriage-return character followed by a line-feed character, or the end of a physical record.
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Lines in a standard-conforming program may contain up to 72 characters; the end-of-fine indicator is not included within this 72

character limit

The end-statement serves both to mark the physical end of the main body of a program and to terminate the execution of the program
‘when encountered. ,

6.5 Exceptions

None.

6.6 Remar,

Local editing
taining only a
the last /ine e
spaces) is delé

7 Consta

7.1 General description

Constants carf

A numeric-co

ks

tered with that /ine-number is retained. In many implementations, a line containing only a line=niumber (v
tted from the program.

hts

denote both scalar numeric values and string values.

hstant is a decimal representation in positional notation of a number. There are four general syntactic forn

L point representation: sd..d
E point unscaled representation: sd.(Hdrd ... d

point scaled representation: sd...drd ... dEsd ... d
t point scaled representation: sd ... dEsd ... d

tiumal digit;

constants:
a) implici
b) explici
c) explici
d) implici
where
d is ade
r
s isano
E s the g

A string-cons

7.2 Synta)

is e fu/llstop;

tional sign;

xplicit character)E:

ant is a character string enclosed in quotation-mérks (see clause 5).

K

Tciiities may allow for the entry of statement /ines in any order and also allow for duplicate /ine-numbers jand lines con-
ine-number. Such editing facilities usually sort the program into the proper order; in the case of duplicate

ine-numbers,
ithout trailing

hs of numeric-

The syntax shall be defined as follows:

1

numeric-constant

sign? numeric-rep

2) sign = plus-sign/minus-sign

3) numeric-rep = significand exrad?

4) significand = (integer full-stop ?)/(integer? fraction)
5) integer = digit digit*

6) fraction = full-stop digit digit*

7) “exrad = E sign? integer

8) string-constant = quoted-string
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7.3 Examples

The following examples are taken from 7.2:

1) -21.
3) 1E10
BE-1
AE + 1
4) 500
1
6) .255
8 “Xvz"
“X | 382"
“1E§0"

7.4 Sempantics

The value g
foliows the

A program
values of s

Numeric-copstants may also have an arbitrary number of digits in the exrad, though non-zero constants whose mag

an implem
numeric-co.
shall be rep

A string-co.

a string-corstant, i.e. the number of characters contained between the quotation-marks, is limited only by the len

7.5 Exceptions

The evaluation of a numeric-constant causes an overflow {non-fatal; the recommended recovery procedure is to su
finity with the appropriate sign, report it and continue).

7.6 Rem

Since this |

clause 8), cpnforming programs can use string-constants with more than 18 characters only as elements in a print

It is recomn
continue.

f a numeric-constant is the number represented by that constant. “E" stands. for "'times ten to the pd
symbol £, then a plus-sign is understood. Spaces shall not occur in numeri¢-constants.

ch representations to an implementation-defined precision of not less. than six significant decimal digi

ntation-defined range may be treated as exceptions. It is~rfeCcommended that the implementation-d
nstants be approximately 1E — 38 to 1E + 38 or larger. Constants whose magnitudes are less than mac

hstant has as its value the string of all characters between the quotation-marks; spaces shall not be ignors

jarks

wer’’; if no sign

may contain numeric representations which have an arbitrary number-of digits, though implementations may round the

S.

nitude is outside
pfined range for
hine infinitesimal

aced by zero, while constants whose magnitudes are larger than machine infinity shall be reported as cauging an overflow.

ed. The length of
gth of a /ine.

pply machine in-

hternational Standard does not require that strings with more than 18 characters be assignable to strifig-variables (see

-/ist.

hended that implementations report constants whose magnitudes are less than machine infinitesimal as underflows and

8 Variables

8.1 General description

Variables in BASIC are associated with either numeric or string values and, in the case of numeric-variables, may be either simple
variables or references to elements of one or two dimensional arrays; such references are called subscripted variables.

Simple-numeric-variables shall be named by a /etter followed by an optionai digit.

Subscripted numeric-variables shall be named by a /etter followed by one or two numeric-expressions enclosed within parentheses.

String-variables shall be named by a letter followed by a dollar sign.



https://standardsiso.com/api/?name=7ce4b4f8309978bceb3d845168d4af39

1SO 6373-1984 (E)

explicit declarations of variable types are not required; a daflar-sign serves to distinguish string-variables from numeric-variables, and
the presence of a subscript distinguishes a subscripted variable from a simple one.

8.2 Syntax
The syntax shall be defined as follows:
1} variable = numeric-variable/string-variable
2) numeric-variable = simple-numeric-variable/numeric-array-element

3) simple-numeric-variable = letter digit?

4) numeric-array-element = numeric-array-name subscript

B) numeri¢-array-name = letter

6) subscript = left-parenthesis numeric-expression (comma numeric-expression)?
right parenthesis

7) string-variable = Jetter dollar-sign

8.3 Examplfs

The following ¢xamples are taken from 8.2:

3 X
Ab

4) V(@3
WX, X[+ Y/2)

7 S
8.4 Semantics

At any instant[in the execution of a program, a numeric-variable is associated with a single numeric value and a strihg-variable is
associated with a single string value. The value associated with & variable may be changed by the execution of statemerjts in the pro-
gram.

The length of the character string associated with a string-variable can vary during the execution of a program from a length of zero
characters (sighifying the null or empty string) to 18 characters.

Simple-numerig-variables and string-variables are declared implicitly through their appearance in the program.

of each subsctipt is rounded (see 4.16) to the nearest integer. Unless explicitly declared in a dimension-statement| subscripted
variables are implicitly declared by_ their first appearance in a program. In this case, the range of each subscript is from zero to ten
inclusive, unless the presence of ap'option-statement indicates that the range is from one to ten inclusive. Subscript expressions shall
have values within the appropfiate range (see clause 19). -

A subscripted variable refers to the element/in the one or two-dimensional array selected by the value(s) of the subscript]:). The value

The same Jetter shall not\bé the name of both a simple variable and an array, nor the name of both a one-dimensiongl and a two-
dimensional arfay.

3

There is no relationship between a numeric-variable and a string-variable whose names agree except for the dollar-sign.

At the initiation of execution the values associated with all variables shall be implementation-defined.

8.5 Exceptions

An integer obtained as the value of a subscript expression is not in the range of the explicit or implicit dimensioning bounds (fatal).

8.6 ’ Remarks

Since initialization of variables is not specified, and hence may vary from implementation to implementation, programs that are in-
tended to be transportable should explicitly assign a value to each variable before any expression involving that variable is evaluated.

There are many commonly used alternatives for associating implementation-defined initial values with variables; it is recommended
that all variables are recognizably undefined in the sense that an exception will result from any attempt to access the values of any
variable before that variable is explicitly assigned a value.
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9 Expressions

9.1 General description

Expressions shall be either numeric-expressions or string-expressions.

1SO 6373-1984 (E)

Numeric-expressions may be constructed from variables, constants, and function references using the operations of addition,

substraction, multiplication, division, and involution (raising to a power).

String-expressions are composed of either a string-variable or a string-constant.

9.2 Syntax

The syntax|shall be defined as follows:

1

expression

il

numeric-expression/string-expression

2) nuneric-expression = sign? term (sign term)*

3) term = factor (multiplier factor)*

4) faqgtor = primary (circumflex-accent primary)*

5)  mdltiplier = asterisk/solidus

6) primary = numeric-variable/numeric-rep/numeric-function-ref/
(left-parenthesis numeric-expression right-parenthesis)

7) numeric-function-ref = numeric-function-name argument-list?

8) nulmeric-function-name = numeric-defined-function/numeric-supplied-function

9) arqument-list = left-parenthesis argument .right-parenthesis

10} argument = numeric-expression

11) string-expression = string-variable/stringtconstant

9.3 Examples

The followi

2)

4)
6)

3*X - Y2
Al1] + A(2) + A3)
- XY

2°(+X)
SQR(X"2 + Y-2)

9.4 Sempantics

hg examples are taken from 9.2:

The formation and evaluation of numeric-expressions shall follow the normal algebraic rules. The symbols circumflex-accent, asterisk,
solidus, plus-sign, and minus-sign shall represent the operations ‘of involution, multiplication, division, addition, and substraction,
respectively. Unless parentheses dictate otherwise, involutions shall be performed first, then multiplications and divisions, and finally
additions and substractions. In the absence of parentheses, operations of the same precedence shall be associated to the left.

A-B-C shall be interpreted as ‘(A-B)~C, A"B'Cas(A'B) C, A/B/C as (A/B)/Cand —A B as —(A"B).

If an underflow occurs in the evaluation of a numeric-expression, then the value generated by the operation which resulted in the
underflow shall be replaced by zero.

070 is defined as 1.

When the order of evaluation of an expression is not constrained by the use of parentheses, and if the mathematical use of operators
is associative, commutative, or both, then full use of these properties may be made in order to revise the order of evaluation of the
expression.
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In a function reference, the number of arguments supplied shail be equal to the number of parameters required by the definition of the
function.

A function reference is a notation for the invocation of a predefined algorithm, into which the argument value, if any, is substituted for
the parameter (see clauses 10 and 11) which is used in the function definition. All functions referenced in an expression shall either be
implementation-supplied or be defined in a def-statement. The result of the evaluation of the function, achieved by the execution of
the defining algorithm, is a scalar numeric value which replaces the function reference in the expression.

The value of a string-expression is the value of the string-variable or the string-constant which constitutes that string-expression.

9.5 Exceptions

Evaluation of an expression resuits in a division by zero (nonfatal; the recommended recovery procedure is to supply mathine infinity
with the sign of the numerator, report it and continue).

Evaluation of an expression results in an overflow (nonfatal; the recommended recovery procedure is to supply maching infinity with
the algebraically correct sign, report it and continue). ’

Evaluation of the operation of involution results in a negative number being raised to a non-integral-power (fatal).

Evaluation of tHe operation of involution results in zero being raised to a negative power (nonfatal; the recommended rpcovery pro-
cedure is to supply positive machine infinity, report it and continue).

9.6 Remarks

The accuracy with which the evaluation of an expression takes place will vary from implementation to implementatidn. While no
minimum accurpcy is specified for the evaluation of numeric-expressions, it isyecommended that implementations maintain at least
six significant decimal digits of precision.

The method of pvaluation of the operation of involution may depend upon whether or not the exponent is an integer. If if is, then the
indicated numbpr of multiplications may be performed,; if it is not, thenthe operation may be evaluated using the LOG arjd EXP func-
tions (see clause 10).

It is recommengled that implementations report underflow @s*an exception and continue.
070 is defined 3s 1 to allow commonly occurring formulas such as

*(1—-H) (N-R),

which appears |n the formula for binomial probabilities, to be evaluated properly when P and R are both equal to 0. .

10 Implementation-supplied functions

10.1 Generdl description

Predefined algofithms are supplied by the implementation for the evaluation of commonly used numeric functions.

10.2 Syntax
The syntax shall be defined as follows:

1) numeric supplied-function = ABS/ATN/COS/EXP/INT/LOG/RND/ SGN/SIN/SQR/TAN

10.3 Examples

None.

10.4 Semantics

The values of the implementation-supplied functions, as well as the number of arguments required for each function, are described in
table 1. In all cases, X stands for a numeric-expression.

10
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Table 1 — Values of implementation-supplied functions

Function Function value
ABS(X) The absolute value of X.
ATN(X) The arctangent of X in radians, i.e., the angle whose tangent is X. The range of the function is
={pi/2) < ATNIX) < (pi/2) ’
where pi is the ratio of the circumference of a circle to its diameter.
COS(X) The cosine of X, where X is in radians.
EXP(X) The exponential of X, i.e., the value of the base of natural logarithms raised to the power X; if EXP(X) is
less than machine infinitesimal, then its value shail be replaced by zero.
INT(X) The largest integer not greater than X; for example
INT{13} = 1and INT(-13) = —2
LOG(X) The natural logarithm of X; X shall be greater than zero.
RND The next pseudo-random number in an implementation-supplied sequence of pseudo-random numbers
uniformly distributed in the range 0 < = RND < 1 (see also clause 21).
SGN(X) Thesignof X: —1ifX < 0;0ifX =0,and + 1ifX > 0.
SIN(X) The sine of X, where X is in radians.
SQR(X) The non-negative square root of X; X shall be non-negative.
TAN(X) The tangent of X, where X is in radians.
10.5 Exdeptions
The value gf the argument of the LOG functions is zero or negative (fatal):
The value ¢f the argument of the SQR function is negative’ (fatal).
The magnitude of the value of the exponential or tangent fungtion is larger than machine infinity (nonfatal; the recommended

recovery piocedure is to supply machine infinity with the appropriate sign, report it and continue).

10.6 Re

The RND

ecuted several times with the same resuit/

arks

nction in the absence of a randomize-statement {see clause 21) shall generate the same sequence ol pseudo-random
numbers egch time a program is run. This convention is chosen so that programs employing pseudo-random nurpbers can be ex-

It is recommended that, if the value of'the exponentiat function is less than machine infinitesimal, implementations|report this as an

underflow gnd continue.

This Internptional Standard fequires that overflow be reported only for the final values of numeric-supplied-functions; exceptions

which occy
event of sy

11 Use

r-defined functions

r in the evaluation-of these functions need not be reported, though implementations shall take appropriate actions in the
ch exceptions to ensure the accuracy of the final values.

11.1  General description

In addition to the implementation-supplied functions (see clause 10), BASIC allows the programmer to provide single-line definitions

for functions within a program.

The general syntactic form of statements for defining functions is

DEF
or

DEF

FNx = expression

FNx (parameter) = expression

where x is a single Jetter and a parameter is a simple numeric-variable.

11
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11.2 Syntax

The syntax sha

1)

def-statement

Il be defined as follows:

= DEF numeric-defined-function
parameter-list? equals-sign numeric-expression

2} numeric-defined-function = FN letter
3) . parameter-Iist = Jeft-parenthesis parameter right-parenthesis
4) parameter simple-numeric-variable

11.3 Examples

The following ¢

1} DEF ENF(X) = X 4 -1
DEF FNA(X) = A*X + B
DEF FNP = 3.14159
11.4 Semahtics

A function def
any, appearing
list, then referd
lists. If a functi
the expression
The expressior]

In the argument-list is evaluated and its value assigned to the parameter in the parameter-list for the functi

xamples are taken from 11.2:

nition specifies the means of evaluating a function in terms of the:value of an expression involving the
in the parameter-list and possibly other variables or constants. If.the function definition does not contain

iparameter, if
a parameter-

bnces to the function (i.e., numeric-function-refs in expressions involving the function), shall not contgin argument-

pn definition does contain a parameter-list, then references'to-the function shall contain argument-/ists,

in the function definition is then evaluated, and thisvalue is assigned as the value of the function.

The parametér

ppearing in the pérameter—/ist of a function definition is local to that definition, i.e., it is distinct from any

n which case
bn definition.

variable with

the same namg outside of the function definition. Variables in the numeric-expression which do not appear in the parameter-/ist are

the variables of the same names outside the function defifition.

A function definition shall occur in a lower numbered J/ine than that of the first reference to the function. The expression in a def-

statement is ni
If the executio
A function def
in a program.

11.5 Excep

None.

t evaluated unless the defined function is referenced.

h of a program reaches a /iné containing a def-statement,. then it shall proceed to the next /ine with no

tions

other effect.

hition may refer to othet-defined functions, but not to the function being vdefined. A function shall be defined only once

11.6  Remarks

None.

12 Let statement

12.1 General description

A let-statement provides for the assignment of the value of an expression to a variable. The general syntactic form

shall be

LET variable

12

expression

of the /et-statement

e 400 ey



https://standardsiso.com/api/?name=7ce4b4f8309978bceb3d845168d4af39

ISO 6373-1984 (E)

12,2 Syntax
The syntax shall be defined as follows:

numeric-let-statement/ string-let-statement

1) [let-statement
LET numeric-variable equals-sign numeric-expression

2) numeric-let-statement

I

3) string-let-statement LET string-variable equals-sign string-expression

12.3 Examples

The followipg-exampies-are-takenfrom—2:2+

2} LET|P = 3.14159
LET| A(X,3) = SIN(Y)*Y + 1

3) LET|A$ = “ABC"”
LET|A$ = B$

12.4 Semantics

The expression is evaluated (see clause 9) and its value is assigned to the variable to ihé Jeft of the equals-signs.

12.5 Exgeptions

An assignment of a string-expression to a string-variable results in a stringtoverflow (fatal).

12.6 - Remarks

None.

13 Control statements

13.1 General description

Control statements allow for the interruption_ of the normal sequence of execution of statements by causing executior) to continue at a
specified /ine, rather than at one with the_next higher line-number.

The goto-siatement
GO TO fine-number
allows for gn unconditional transfer.

The if-thenistatement

IF exp1 rel-exp2 THEN J/ine-number

where “exp1” and “exp2’’ are expressions and ‘'rel” is a relational operator, allows for a conditional transfer.
The gosub-statement and return-statement

GOSUB /ine-number
RETURN

allow for subroutine calls.
The on-goto-statement
ON expression GO TO Jine-number, ..., line-number

allows control to be transferred to a selected line.

13
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The stop-statement
STOP

allows for program termination.

13.2 Syntax
The syntax shall be defined as follows:

1} goto-statement = GO space™ TO line-number

2) if-thenistatement = |F relational-expression THEN line-number

3) relational-expression = (numeric-expression relation numeric-expression}/
(string-expression equality-relation string-expression)

4) relatior] = equality-relation/ /less-than-sign/greater-than-sign/not-less/not-greater
5) equality-relation = equals-sign/not-equals

6) not-les, = greater-than-sign equals-sign

7) not—grjater = Jess-than-sign equals-sign

8) not-eqlials = Jess-than-sign greater-than-sign

9) gosub-tatement = GO space* SUB line-number

10) return-statement = RETURN

11) on-gotp-statement = ON numeric?expression GO space*

TO line-number (comma line-number}*

12} stop-statermnent = STOP

13.3 Examples
The following examples are taken from 13.2:

1) - GO TO[999
GOTO 999

2) IFX >|Y + 83 THEN 200
IF A$ € > B$ THEN 550

9) GO SUB 1000

GOSsug 1000
11) ONL 4 1 GO TO 300,400, 500
12) STOP

TS
A goto-statement indicates that execution of the program shall be continued at the /ine with the specified line-number.

13.4 SemarTics

If the value of the refational-expression in an if-then-statement is true, then execution of the program shall be continued from the /ine
with the specified /ine-number; if the value of the relational-expression is false, then execution shall be continued in sequence, i.e.
with the /ine following that containing the if-then-statement.

The relation “less than or equal to”’ shall be denoted by < =. Similarly, “’greater than or equal to” shall be denoted by > =, while
“not equal t0” shall be denoted by < >.

The relation of equality holds between two strings if and only if the two strings have the same length and contain identical sequences
of characters.

The execution of the gosub-statement and the return-statement can be described in terms of a stack of /ine-numbers (but may be im-
plemented in some other fashion). Prior to execution of the first gosub-statement by the program, this stack is empty. Each time a
gosub-statement is executed, the fine-number of the gosub-statement is placed on top of the stack and execution of the program is

14
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continued at the /ine specified in the gosub-statement. Each time a return-statement is executed, the /ine-number on top of the stack
is removed from the stack and execution of the program is continued at the /ine following the one with that line-number.

It is not necessary that equal numbers of gosub-statements and return-statements be executed before termination of the program.

The expression in an on-goto-statement shall be evaluated and rounded to obtain an integer, whose value is then used to select a /ine-
number from the list following the GOTO (the line-numbers in the list are indexed from left to right, starting with 1). Execution of the
program shall continue at the /ine with the selected line-number.

All line-numbers in control-statements shall refer to /ines in the program.

The stop-st:

135 Excrptions
i

An attempt

The integer
numbers in

13.6 Remarks

None.

14 For gnd next statements

14.1 Ge

The for-statement and next-statement provide for the construction of loops. The generai syntactic form of the fo

next-state

FOR v

NEXT v

11,07

where ‘v
increment’’

14.2 Syn

atement causes termination of the program.

obtained as the value of an expression in an on-goto-statement is less than one or, greater than the
the list (fatal).

eral description
nt is

initial-value TO limit STEP jncrement.

[s a simple-numeric-variable and the initial-value, limit, and increment are numeric-expressions; the
s optional.

s made to execute a return-statement without having éxecuted a corresponding gosub-statement (fatgl).

number of line-

r-statement and

b clause “STEP

for-
2) for-body = block next-line
3) for-fine = line-number for-statement end-of-line
4) next-line = line-number next-statement end-of-line
5} for-statement = FOR control-variable equals-sign initial-value
TO limit (STEP increment)?
6) control-variable = simple-numeric-variable
7) initial-value = numetric-expression
8) /imit = numeric-expression
9) increment = numeric-expression
10) next-statement = NEXT control-variable

15
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14.3  Examples: .
The following examples are taken from 14.2:

1) 100 FOR! = 1TO 10
{other blocks or lines)

200 NEXT |
5) FOR} = ATOB STEP -1
10) NEXT C7

14.4 SenJantics

The for-statdment and the next-statement are defined in conjunction with each other. The physical sequence of staterments beginning
with a for-statement and continuing up to and including the first next-statement with the same control-variable is termed a for-block.
For-blocks may be physically nested, i.e., one may contain another, buth they shall not be interleaved, j.&., afor-blocklwhich contains
a for-statemgnt or a next-statement shall contain the entire for-block begun or ended by that statement.

Furthermore| physically nested for-blocks shall not use the same control-variable.
In the absente of a STEP clause in a for-statement, the increment is assumed to be + 1.
The action df the for-statement and the next-statement is defined in terms of otherstatements, as follows:

FOR v =|initial-value TO limit STEP increment
(block)

NEXT v

~

is equivalenf to:

line1 LET own 1 = limit
LET own 2 = increment

LET v = initial-value

line 1 If {v-own 1) * SGN {own 2) > 0 THEN line 2

(Rlock)
LETv=v + own2
GOTO line 1

line 2 REM continued in sequence

Here v is any|simple-numeric-variable, own 1 and own 2 are variables associated with the particular for-block and not gccessible to the
programmer| and line_hand line 2 are line-numbers associated with the particular for-block and not accessible to the programmer. The
variables owh 1 and>own 2 are distinct from similar variables associated with other for-blocks.

A program shallnot transfer control into a for-body by any statement other than a return-statement {see clause 13).

14.5 Exceptions

None.

14.6 Remarks

Where arithmetic is approximate (as with decimal fractions in a binary machine), the loop will be executed within the limits of machine
arithmetic. No presumptions about approximate achievement of the end test are made. It is noted that in most ordinary situations
where machine arithmetic is truncated (rather than rounded), such constructions as

FOR X = 0TO 1 STEP 0.1
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will work as the user expects, even though 0.1 is not representable exactly in a binary machine. If this is indeed the case, then the con-
struction

FOR X = 1 TO 0 STEP -0.1
will probably not work as expected.

As specified above, the value of the control-variable upon exit from a for-block via its next-statement is the first value not used; if the
exit is via a control statement, the control-variable retains the value it has when the control statement is executed.

The variables "own 1" and "own 2" associated with a for-block are assigned values only upon entry to the for-block through its for-
statement.

15 Prir]( statement

15.1 General description
The print-sgatement is designed for the generation of tabular output in a consistent format.
The gener]: syntactic form of the print-statement is

PRINT ftem p item p ... p item

where each) item is an expression, a tab-call, or null, and each punctuation mark{ is‘either a comma or a semicglon.

15.2 Syptax

The syntaX shall be defined as follows:

1) print-statement = PRINT print-fist

il

2)  print-list (print-item? print-separator)*

print-item?

[

3)  print-item expression/tab-call

4) tabcall TAB left-parenthesis_ numeric-expression right-parenthesis

5} print-separator = comma/semicolon

15.3 Examples

The followlng example is taken from’ 15.2:
1) PRINT X
PRINT X, Y
PRINT X, Y,.Z
PRINT ,,, %
PRINF
PRI QUALS™ 10
PRINT X; (Y + Z)/2
PRINT TAB(10); A$; “IS DONE.”

15.4 Semantics

The execution of a print-statement generates a string of characters for transmission to an external device. This strlng of characters is
determined by the successive evaluation of each print-item and print-separator in the print-fist.

Numeric-expressions shall be evaluated to produce a string of characters consisting of a leading space if the number is positive, or a
leading minus-sign if the number is negative, followed by the decimal representation of the absolute value of the number and a trailing
space. The possible decimal representations of a number are the same as those described for numeric-constants in clause 7 and are
used as follows. '

17
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Each implementation shall define two quantities, a significance-width d to control the number of significant decimal digits printed in
numeric representations, and an exrad-width e to control the number of dligits printed in the exrad component of a numeric represen-
tation. The value of d shall be at least six and the value of e shall be at-least two.

Each number that can be represented exactly as an integer with d or fewer decimal digits is output using the implicit point unscaled
representation.

All other numbers shall be output using either explicit point unscaled representation or explicit point scaled representation. Numbers
which can be represented with d or fewer digits in the unscaled representation no less accurately than they can in the scaled represen-
tation shall be output using the unscaled representation. For example, if d = 6, then 10 . (-6} is output.as .000001 and 10 (—7] is
output as 1.E-7.

Numbers rep,
stop; trailing
the left of th

peroes in the fracti
b full-stop. This form requires up to d + 3 characters counting the sign, the full-stop and the trailing 3
Numbers represented in the explicit point scaled representation shall be output in the format

- significang E sign integer

e x of the significand is in the range 1 < = x < 10 and is to be represented with exactly d digits of precigion, and where

the exrad co
may be omit
counting the

where the vaE

String-expres
The evaluatid

The evaluatig

print-statemdnts. The “current line’” is the (possibly empty) string of-characters generated since the last end-of-line

The “margin
implementati
that line; prir

Each print-line is divided into a fixed number of print zones, where the number of zones and the length of

implementati
d+ e+ 6¢
to allow the

The purpose
More precisel

set equal to
n-—-m?*
If the column|

tion to n; if th
the columnai

ponent has one to e digits. Trailing zeroes may be omitted in the fractional part'of the significand and
d from the exrad. A full-stop shall be printed as part of the significand. This form requiresuptod + e
two signs, the full-stop, the "'E’" and a trailing space.

sions shall be evaluated to generate the corresponding string of characters.

n of the semicolon separator shall generate the null string, i.e,, ‘a string of zero length.
n of a tab-call or a comma separator depends upon the string of characters élready generated by the curr
" is the number of characters, excluding the end-of-ling’ character, that can be output on one line and is

bn. The ‘‘columnar position’’ of the current line is thé print position that will be occupied by the next char
t positions are numbered consecutively from the left, starting with position one.

bn-defined. All print zones, except possibly the last one on a line, shall have the same length. This length
haracters in order to accommodate the printing of numbers in explicit point scaled representation as descr|
bomma separator to move the printing mechanism to the next zone as described below.

bf the tab-call is to set the,celumnar position of the current line to the specified value prior to printing the
v, the argument of thedab-call is evaluated and rounded to the nearest integer n. If n is less than one, a

NT({n—1)/mk

ar position of the current line is less than or equal to n, then spaces are generated, if necessary, to set the
e columnar position of the current line is greater than n, then an end-of-line is generated followed by n —
position of the new current line to n.

:

curs. If n is greater than the margin m;"then n is reduced by an integral multiple of msothatitisintherange 1 < = n 4

leading zeroes
+ b characters

ent or previous
vas generated.
defined by the
pcter output to

%
each zone is
Shall be at least
bed above and

ext print-item.
exception oc-
=m;i.e., nis

columnar posi-
1 spaces to set

The evaluation of the comma print-separator depends upon the columnar position. If this position is neither in the last print zone on a
line nor beyond the margin, then one or more spaces are generated to set the columnar position to the beginning of the next print
zone on the line. If the initial columnar positiori is in the last print zone on a line, then an end-of-/ine is generated. Finally, if the initial
columnar position is beyond the margin (as it would be if evaluation of the last print-item exactly filled the line), then an end of line is
generated followed by énough spaces to. fill the first print zone on the new line.

Whenever the columnar position is greater than one and the evaluation of the next print-item would cause that position to exceed the
margin by more than one, then an end-of-line is generated prior to the characters generated by that print-item.

During the evaluation of a print-item, whenever the generation of a character would cause the columnar position to exceed the margin
by more than one, an end-of-line is generated before that character, resetting the columnar position to one.

When evaluation of a print-fist is completed, if that print-list does not end with a print-separator, then a final end-of-line is generated;
otherwise, no such final end-of-line is generated.

18
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15.5 Exceptions

The evaluation of a tab-call argument generates a value less than one (nonfatal; the recommended recovery procedure is to supply
one and continue).

15.6 Remarks

The comma used as a print-separator allows the programmer to tabulate the printing mechanism to fixed tab settings at the end of
each print zone.

A completely empty print-list will generate an end-of-line, thereby completing the current line of output. If this line contained no
characters, then a blank line resulits.

A print line pn a typical terminal might be divided into five print zones of fifteen print positions each.
The charactgr string generated by printing the value of a numeric-expression contains a single trailing space. If the generation of that

spece would cause the columnar position to exceed the margin by more than one, then implementations|may choosg not to generate
that space, thereby allowing the number to be printed in the final print zone on a line.

16 Input statement

16.1 Genjeral description
Input-statements provide for user interaction with a running program by allowing variables to be assigned values that gre supplied by a
source extefnal to the program. The input-statement enables the entry of’mixed string and numeric data, with data items being
separated by commas. The general syntactic form of the input-statementis

INPUT variable, ... , variable.

16.2 Syntax

The syntax $hall be defined as follows:

1) inpuf-statement - = INPUT variable-list

2) varigble-list = variable (comma:variable)*

3) inpul-prompt = [implementation-defined]

4)  input-reply = input-list “end-of-line

5) input-list =" padded-datum (comma padded- datum)*
8) padded-datum = space*datum space*

7)  datumn =/quated-string/unquoted-string

16.3 Examples

The followirlgcexamples are taken from 16.2:

1) INPUT X _
INPUT X, A8, Y(2)

b) 2, SMITH, -3
25,0, -15

7) 3.14159
16.4 Semantics
After validation of an input-reply supplied during execution of a program, an input-statement causes the variables in the variable-list to
be assigned, in order, values from the input-reply. In the interactive mode, the user of the program is informed of the need to supply

data by the output of an input-prompt. tn the batch mode, the input-reply is requested from the external source by an
implementation-defined means. Execution of the program is suspended until a valid input-reply has been supplied.

19
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The type of each datum in the input-reply shall correspond to the type of the variable to which it is to be assigned; i.e., unquoted-
strings which are numeric-constants shall be supplied as input for numeric-variables, and either quoted-strings or unquoted-strings
shall be supplied as input for string-variables.

Subscript expressions in the variable-list are evaluated after values have been assigned to the variables preceding them (i.e., to the left
of them) in the variable-list.

No assigment of values in the /nput-reply shall take place until the input-reply has been validated with respect to the type of each

datum, the n

umber of input items, and the allowable range for each datum.

16.5 Exceptions

The type of datum does not match the type of the variable to which it is to be assigned (nonfatal; the recommended
cedure is to nequest that the input-reply be resupplied).

There is insu
plied).

icient data in the input-list (nonfatal; the recommended recovery procedure is to request that'the input-

There is too much data in the /nput-fist (nonfatal; the recommended recovery procedure is to request that the input-

plied).

The evaluatio

n of a numeric datum causes an overflow (nonfatal; the recommended recovery procedure is to request

reply be resupplied).

The assignmg
quest that th

nt of a datum to a string-variable results in a string overflow {nonfatal; the recommended recovery pro
b input-reply be resupplied.

16.6 Remarks

This Internati
replies. This
though such
It is recommg

This Internati

It is recomme

If the respor;r

response to

17 Read

pnal Standard requires that users in the interactive mode always be given the option of resupplying er
nternational Standard does not require an implementation to provide facilities for correcting erroneou
facilities may be provided.

nded that the input-prompt consists of a,question-mark followed by a single space.

pnal Standard does not require an_implementation to output the./input-reply.

nded that implementations report an invalid reply as an exception and allow the input-reply to be resu

uch input is a quoted-string, then all spaces are significant {see clause 7).

and restore statements

171 Gen

ral/description

recovery pro-

reply be resup-

reply be resup-

that the input-

edure is to re-

Foneous /input-
5 input-replies,

bplied. -

e to input for a string-variable is an unquoted-string, leading and trailing spaces are ignored (see clause 5). If the

The read-statément provides for the assignment of values to variables ITom a sequence of data created {rom data-si
clause 18). The restore-statement allows the data in the program to be reread. The general syntactic forms of the read and restore
statements are

READ variable, ..., variable
RESTORE

17.2 Syntax

The syntax shall be defined as follows:

1
2)

20

read-statement

restore-statement

READ variable-list
RESTORE

tatements (see
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17.3 Examples
The following examples are taken from 17.2:

1) READX,Y,Z
READ X(1), A$

2) RESTORE

17.4 Semantics

n

The read-statement causes variables in the variable-list to be assigned val
conceptual pointer is associated with the data sequence. At the initiation of execution of a program, this pointer. pl
datum in the data sequence. Each time a read-statement is executed, each variable in the variable-list in seqiencg
value of the datum indicated by the pointer and the pointer is advanced to point beyond that datum.

The restorelstatement resets the pointer for the data sequence to the beginning of the sequence, so’that the nex
executed wiil read data from the beginning of the sequence once again.

The type off a datum in the data sequence shall correspond to the type of a variable to which-it is to be assigne
variables refjuire unquoted-strings which are numeric-constants as data and string-variables require quoted-strin
strings as data. An unquoted-string which is a valid numeric representation may be assignad to either a string-varial
variable by b read-statement.

If the evalugtion of a numeric datum causes an underflow, then its value shall bereplaced by zero.
Subscript expressions in the variable-Iist are evaluated after values have been’assigned to the variables preceding then
of them) in [the list.
17.5 Exc[ptions
The variah

-list in a read-statement ‘requires- more datathan are present in the remainder of the data s

An attemptlis made to assign a quoted-string or ap-unquoted-string which is not a valid representation for numer
numeric-varfable {fatal).

The evaluatijon of a numeric datum causes an.overflow (nonfatal; the recommended recovery procedure is to supply
with the appropriate sign, report it and continue}.

The assignment of a datum to a string-variable results in a string overflow {fatal).

17.6 Remparks
It is recommended that implementations report an underflow as an exception and continue.

If the evalugtioncof @ numeric datum causes an underflow, then its value shall be replaced by zero.

ee clause 18). A
oints to the first
is assigned the

read-statement

i; i.e., numeric-
s or unquoted-
ble or a numeric-

n (i.e., to the left

equence (fatal).

jc-constant to a

machine infinity

Subscript e
of them) in the list.

18 Data statement

18.1 General descfiption

emh (i.e., to the left

The data-statement provides for the creation of a sequence of representations for data elements for use by the read-statement. The

general syntactic form of the data-statement is
DATA datum, ... , datum

where each datum is either an unquoted-string (which may represent a numeric-constant) or a quoted-string.

21
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18.2 Syntax
The syntax shall be defined as follows:

1) data-statement = DATA data-list

/
datum (comma datum)*

2) data-list

18.3 Example

The following example is taken from 18.1:

1) DATA|3.14159, PI, 5E-10, «,»

18.4 Semantics

Data from the [totality of data-statements in the program are collected into a single data sequence. The order in which ddta appear tex-
tually in the tqtality of all data-statements determines the order of the data in the data sequence:

If the executign of a program reaches a /ine containing a data-statement, then it shall proceed to the next /ine with ng

18.5 Excepgtions

None.

18.6 Remarks

Errors in the data-list may generate exceptions during the READ and RESTORE -operations, see 17.5.

19 Array declarations

19.1 Geneifal description

The dimension-statement is used to réserve space for arrays of ‘one or two dimensions. The option-statement is used
lower bound for all array subscripts. By use of the option-statement, the subscripts of all arrays may be declared to
bound of zero or one. Uniess declared otherwise in a dimension-statement, all array subscripts shall have an upper boun
the default space allocation<resérves space for 10 or 11 elements in one-dimensional arrays and 100 or 121 elen
dimensional afrays, depending-on the setting of the lower bound. By use of a dimension-statement, the subscripts of ar]

declared to hdve an upper bound other than 10.

The general syntactic' form of the dimension-statement is

s

other effect.

to define the
have a lower
H of ten. Thus
hents in two-
array may be

DI‘M declaration, ..., dectaration
where each declaration has the form
letter (integer)
or
letter (integer, integer).
The general syntactic form of the option-statement is
OPTION BASE n

where n shall be either 0 or 1.

22
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19.2 Syntax
The syntax shall.be defined as follows:

1) dimension-statement = DIM array-declaration(comma array-declaration)*
2) array-declaration
3) bounds

numeric-array-name left-parenthesis bounds right-parenthesis

integer (comma integer)?
OPTION BASE (0/1)

1l

4) option-statement

19.3 Examples

The followinJ; examples are taken from 19.2:
1) DIM A(6), B(10, 10)
4) OPTIDN BASE 1
19.4 Semantics
Each array-déclaration occurring in a dimension-statement declares the array named to be either-one- or two-dimensignal, according
to whether ofe or two bounds are listed for the array. In addition, the bounds specify the maximum values that subsc ipt expressions
for the array can have. S o
The declaration for an array, if present at all, shail occur in a lower numbered Jine than“any reference to an element of{that array. Ar-
rays that are hot declared in any dimension-statement are declared implicitly to be.one- or two-dimensional according to their use in
the program,|and to have subscripts with a maximum value of ten (see clause.8).
The option-statement declares the minimum value for all array subscripts;\if no option-statement occurs in a program| this minimum
is zero. An ogtion-statement, if present at all, must occur in a lower numbered /ine than any dimension-statement or any reference to
an element of{an array. If an option-statement specifies that the lower bound for array subscripts is one, then no dimension-statement
in the program may specify an upper bound of zero. A program-may contain only one option-statement.

If the execution of a program reaches a line containing a dimension-statement or an option-statement, then it shall broceed to the
next /ine with| no other effect.

An array can pe explicitly dimensioned only once.

19.5 Exceptions

‘ None.
19.6 Remdrks

None.

20 Remark statement

20.1 Genelmcrlptlbn

The remark-statement allows program annotation.

20.2 Syntax
The syntax shall be defined as follows:

1} remark-statement = REM remark-string
20.3 Example

The following example is taken from 20.2:
1) REM FINAL CHECK

23
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20.4 Semantics

If the execution of a program reaches a fine containing a remark-statement, then it shall proceed to the next /ine with no other effect.

20.5 Exceptions

None.

20.6 Remarks

None.

21 Randd

mize statement

21.1 General description

The randomize-statement overtides the implementation-predefined sequence of pseudo-randomuimbers as values for

tion, allowing

21.2 Syntax

The syntax sh

different {(and unpredictabie) sequences each time a given program is executed.

all be defined as follows :

- 1) randofnize-statement = RANDOMIZE

21.3 Exam
The following

1) RANQ

21.4 Sem:Intics

Execution of

ple
example is taken from 21.2 :

OMIZE

he randomize-statement shall generate a new unpredictable starting point for the list of pseudo-random

by the RND function (see clause 10),

21.5 Exceptions

None.

21.6 Remarks

in the case of implementations which do not have access to a randomizing device such as a real-time clock, the randomize-statement

the RND func-

may be implemented by means of an interaction with the user.

24
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Table 2 — BASIC character set

Name Graphic

Space
Exclamation-mark !
Quotation-mark

Number-sign #
Dollar-sign $
Percent-sign %
Ampersand &

4 4 4
POStropITe

Left-parenthesis (

Right-parenthesis )
Asterisk *
Plus-sign +
Comma '
. Minus-sign -
) Fuli-stop .
Solidus N
Digits ' 0-9
Colon
Semicolon ;
Less-than-sign <
Equals-sign =
Greater-than-sign >
Question-mark ?

Letters A-Z
Circumflex-accent
Underline —

25
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Table 3 — BASIC code {from ISO 646, 7-bit Coded Character Set)

107'1 T 11

010
0

0
1

-
OI
=
—

0p 1 0OF 1

—

.l 0] 11 0
1

Voo ~xwjojunislTWINV] =l lOog W

5
P
R
S
-
U
v
W
X
Y
Z

NOTES

1 inthe 1SO 7-bit and 8-bit code tables two characters are allocated to position 2/4, namely $ and x. In any ver-
sion of the codes a single character is to be allocated to this position. The character of the 7-bit or of the 8-bit
coded character set which corresponds to the character $ of the Minimal BASIC character set is either $ or &t (x
in the International Reference Version).

The same applies to position 2/3 for the characters £ and #, the latter being the character of the International
Reference Version.

2 Shaded characters are not part of the BASIC character set.
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