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Description of the reference language.
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As stated in the introduction, the algorithmic language has three
different kinds of representations - reference hardware, and publication
- and the development described in the sequel is in terms of the reference
representation. This means that all objects defined within the language
are represented by a given set of symbols -~ and it is only in the choice
of symbols that the other two representations may differ. Structure and
content must be the same for all representations.

The purpose of the algorithmic language is to describe computational
processes, The basic concept used for the description of calculating rules
is the well known arithmetic expression containing as constituents numbers,
variables, and functions. From such expressions are compounded, by applying
rules of arithmetic composition, selfcontained units of the language -
explicit formulae -~ called assignment statements,

To show the flow of computational processes, certain nonarithmetie
statements and statements clauses are added which may describe e.g.,
alternatives, or recursive repetitions of computing statements. Since
it is necessary for the function of these statements that one statement
refers to another, statements may be provided with labels. .- .

Stetements may be supported by declarations which are not themselves %
computing rules, but inform the translator of the existence and certain A
properties of objects appearing in statements, such as the class of numbers
teken on as values by a variable the dimension of an array of numbers or
even the set of rules defining a funetion. RS S e
{' Sequences of statements may be _combined into comgound staxements by E.
‘ins_:;icnwgf statement brackets./ The range of validity of a declaration
15 one statement (simpre or eompound.)

f A program is g selﬁéontained compound statement i.e. & compound
statementiwhich makes no use of ebﬁee%e-wheeh-axemne%m&efine&ﬁwé%h%p«}t&&kﬁ,.
é“ﬁ ~~~"In the sequel explicit rules - and associated interpretations - will ——
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é~§ be given describing the syntax of the language. Any sequence of symtols
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Y to which these rules do not assign a specific interpretation will be considered

;/"tho be undefined, Specific translators may give such sequences different

interpretations.

1,1, Formalism for syntactic description,

The syntax will be described with the eid of metalinguistic formulee.
Their interpretation is best explained by an example:

<abd ::= (| [ | <ab>( | <ab><a>
sequences of characters enclosed in the bracket < > represent metalinguistie
variables whose values are strings of symbols. The marks s:2= and ‘ (the latter
with the meaning of or) are metalinguistic connectives. Any mark in a
formula, which is not a variable or a connective, denotes itself (or the
class of marks which are similar to it). Juxtaposition of marks and/or
variables in a formula signifies juxtaposition of the strings denoted,
Thus the formula above gives a recursive rule for the formation of values
of the variable <ab>, It indicates that <ab)> may have the value ( or

or that given some legitimate value of <ab)>, another may be formed by

following it with the character ( or by following it with seme value of
the variable <d>. If the values of <d> are the decimal digits, some values
©of {ab) are:




ity

' -<d~1~g~1%>* T—mﬁ4}}uf5+ér? r8“l 9@

-

g(( (1(37¢
123h5(

o

In the text-explaining the semantics any object whiech is denoted by a
designation, A say, which has been defined syntaectically as <A>, will be
identical with <A>. e . ; e
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The reference language is built up from the following basic symbols:
®Gasic symbold :i= (letterd| <digit)|<delimiter)
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2.3, Delimiters, ’
(dellmlter> H <operator>](separator)l(bracket)](declarator)
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<oberator> $1= <ar1thmetic operator>|(relatlona operator)f(loglcal operator)]

<{sequential o erator)
“<arithmetic operator) s:= + [ - § 1\
{relational operator) s:= <

else
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| <’§raekew 3= ( l s l ] im | beain | end J 35

“(sequehtial operator> ::= zo‘toigﬁlgéiggﬁ

.'} =
f(declarator> 1= roced e!_;;gxl§gltgh!<type>[ggmmggt function|
f4q ¢ labglli nput égutputifo;mg ‘global

_Jhelimlters have a flxed meanlng Whlch for the most part is obv1ous or else
will be given at the appropriate place in the sequel.
Typographical features such as blank space or change to-a new line have
no significance in the reference language. They may, however, be used freely

for facilitating reading,
Strings of letters and figures enclosed by delimiters represent new
entities, However only two types of such strings are admissible:
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[ 2.4, Unsigned integers. | g7 o
{unsigned integer) ::= <digit)|<unsigned integer>(digitd I
Examples: 8 '
1230
00217
0

Unsigned integers may represent the positive integers with the conventionsal
meaning, but have other applications as well.
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??’ Qieclmal fractiond i::= .(unsign~- 1
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2,5 Identlflgrg, \\
<identif1er> = (letter)f(ldentlfler><le¥ter>|<identif1er>zg%gi
Examples: a };‘
’ Soup o
ViTa {kk ldl%éﬂév TR |
a3bkTMNs MWM (Lles ,SGircona Y- x%fug
MARILYN g \" n Y .

Ié&mg ’&um LA

¥ % 2 ﬁ'wt Wﬂ Wy :_:..",1» __‘ 2 ‘ & & ?
ppin. ‘*“3 dnole WHICST wd, ves, o

glven primarily by arithmetic and logical expressions., Constituents d%”‘
these expressions, except for certain delimiters, are|numbers, variables,
elementary arithmetic operators and relations, and other operators called
functions. Since the description of both variables and functions may contain
expressions, the definition of expressions, and their constituents, is 7]
necessarily recursive, P

Expressions fall in the following classes:
{genexal arithmetic expression) ::=
{axithmetic expre551on>}<cond1tional arithmetie expression) gf
{general Boolean expressiond ::=
‘express1on>l<cond1tional Boolean expression) ﬁfﬁf
{general designational expression} s:= 4
<{designatignal expressioni<conditional designat10q§$f;xpre851on>
{expressiond> ::= 4
{general arithmetic expres31on>]<general Boolegg'expression>)
¢ o, Aoy
The foﬁaow1ng arethe units from which eigyéfsions are constructed,
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o gunsigneo 1ntegeg}¥¥<un51gned integer>L Cunsigned integer)

<exponent partd> s:= _ <& “dmted
{decimal number)> ::= <un51gned Ategs
Cunsigned 1ntege =<dec1mal fraction)

<un51gned number) ::= <decisal number)|<sxponent part)] "%_<_ 2 L—(l ?
5 < by <gg%1mal number><{expdyent part>
e 1.2 Examples. A 200,084 '085m'02 s o
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v 538k 9.3k, +10 ot

Vi 0873 -h ‘ o+

5-1'5. Se_ iecs.
Decid numbers have their conventional meaning. exponent part is a

sca actor expressed as an integral power of 10,
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342 VARIABLES, - (A | PN
Je2sls Syntax, eg,f””ﬂ#p £
{simple variabled ::= <(identifier>

{subscript expression) ::= {generzl arithmetic expression)
(subscript list)> ::= <{subscript expre55}on>l<subscript list), (subscript expressiond
<array) ::= <{identifier) i

‘ (subscrlpted variable) ::= (arra}D[(subscrlpt list)]
\ <variable) ;::= <(gimple variable)l(subscripted varisble)
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3.2+2+ Examples, epsilon ) |
detA . v }? 'f{';ﬁiﬂiv‘d”ﬁ {on
{7 2] P
sin(nxpi/2), o[3, n, h]] /
3.2.3. Semantics., /

Vatables are designations for arbitrary scalar quantities, e,g,, numbers
as in elementary arithmetic, unless otherwise spec1fied. However, certain
declarations (cff. vdeclarations. section / ) may specify them
to be of a special type. e.8.. integral, or Boglean. Boolean (or logical)
variables mey assume only the two values true and false.
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3.2, Subscripts.
3.2.4,1, Subscripted variables esignate quantities whlcﬁx re components
of multidimensional arrays (cff. ions! sectioi ).
Each .gerersY arithmetic expression of the subseript 1list occupies one
subscript position of the subscripted variable, and is called a ipt
The complete list of subscripts is enclosed in the subsecript bracgeéééf f
The array component referred to by a subscripted varlable is spec1fied
by the actusl numerical value of its subscripts (cfjﬁ arithmetic. expres
section 3.4,3)., )2}*
3 o2 o525 St seript ‘
sense (cfr.-seection #7273 Sy assumE”vaiues”Wifhln the subsey&pt -
/ bounds-of “the array (cf@. section ¥e
3.2.4.3, A subscripted variable is of the same type as the array of which

it is a component (efy. section ) s
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(funetionp/ ::= <{identifier) / s ' qig;eéik 9wst
~ Sprocedurep ::= <{identifierd>/ 10 A A”
nput parameter) ::= <array§l<procedureé <fuﬁct10n>}igﬁﬁéh@Z{érithmetlc
expression)

(input tigt> 2= <1nput parameter)‘(input list> , <input parameterd
<1nput part> so= >I(<1nput iist))
<{function value)> ::= Kfunctiond><input part)

3e3e2. Examples.,
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valueg are single nﬁmbexs

ich result through the application
of given sets of defined by a

( ten declaration (cfr. section
to fixed sets o »’arameters. arameters

e parameters fex.f : Gl
ton-deelarabions are thie same as admissible input parametefs of
procedures as llsted in section

3.3.4. Standard functions.
Fdentifiers-designating funetions may Fe chosen according to taste
Just.as-irthe-case-of- warzabiesa" "%ﬁ%*éaertain identifiers should be reserved
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