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1. Syntax

1.1 Meta-Lancuage for Syntax Description

)]

lowing meta-

[

Te describe the syntax of ALGOL ¥ we use the fo
language, which Is a simple modification of the Backus notation.
1.1.1 Meta-symbols: =, é,? , ;,? ,{ ,é ,% ,{/,.,_. .

1.1.2 Meta-constants: bevin,;,(,a,etc.

Thoée are basic symbols of ALGOL M.

1.1.3 Meta-variables: <expressiony,<variable),<procedure cally etc,

Those are used to represent the form of syntactical eleﬁents.
1.1.4 Meta-expressions:

A meta-expression represents the forms of figures which are
'finite sequences of basic symbols, and are defined recursively as
follows:

1) Let o stand for a meta-constant. Then

o

is a meta-expression.

A figure ¢ is of the form a, 1f and only 1f ¢ consists of just

one basic symbol a.

2) Let a’stand.for a meta-variable. Then

a

is a meta-expression.

A figure ¢ 1s of the form a, if and only if ¢ is of the form meta-

variable a.

3) Let o stand for a meta-expression. Then

‘ (o)

is a meﬁa-express;on, and 1s used to express thevnrecedence of

connections.

{

A fipure ¢ is of the form ia}, if and only if 4 is of the form a.
I .
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4y L2t o stand for a meta-exnression., Then
”1
is a meta-expression,
A fizure 3 1is cof the form !Q;, if and only if 9 1is the empty
fizure or is of the Torm u:

5) et o, 2 stand for meta-exrressions. Then
a R

A ficure ¢ 1s of the form «f, if and only if ¢4 is the concatena-
tion of a firure of the form o and a figure of the form 3.

8) Let a«, R stand for meta-expressions. Then

Q
W

is a meta-expression.
A fizure ¢ 1is of the form a’” if and only if either ¢ 1s of the
form o or ¢ is of the form g.
7) Let o stand for a meta-expression. Then
u-v.
is a meta-expression.

A fispure ¢ is of the form a.,.., if and only if either ¢ is of the

form o or ¢ is the concatenation of a figure of the form a... and

[oV]

figure of the form q.

; Let o, 8 stand for meta-expressions. Then

A firure ¢ is of the ‘orm u§33
{3
the form o or ¢ is the concatenation of a firsure of the form

, if and only if either ¢ is of

.o -

¢ .

arli o, 0, A ficure of the form g, and a ficure of the form a.
| H

9) Let o, g stand for meta-expressions. Then
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The rankines of the priorities of connections 1is

first: a

second:

third: als8, a3

A meta-statement is

a == 8

"A figure ¢ is of the form of a, if and only

form B8."

"4 Is a" in stead of "¢ is o

af

§

1.1.5 Meta-statement:

¢
> R
s}

P

e

{

used to

for a meta-variable, and 8 stand

define

for a meta-expressio

In the following, we shall say simply

the form a

Syntax-3
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is a meta-statement. This meta-statement rerresents

2.3

a meta-variable.

73

AP tme Frnm
b .
follows:

Let o stanc
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1.2 Standard Language of ALGOL N

<expression> — <secondary> l

<form call>

<secondary> === <primary> ‘
<array element> i
<structure element> t

<procedure call>

<primary> — <variable>
<go to statement> ’
<dummy statement> l
<code call> j
<closed expression> ‘
<block> ‘

<notation>

<notation> ——= <effect notation> ‘
<real notation> ‘
<bits notation> l
<string notation> i
<reference notation> i
<array notation> '
<structure notation> ‘

<procedure notation>

<declaration> === <variable declaration> ‘
<form declaration> l

<mark declaration>
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«go to statement>

<dummy- statement>

<code call>

<closed expression>

"<block>

<array element>
<structure element>
<procedure call>
€formchll>

<effect notation>
<real notation>

<real modifier>

<real donor>
<number>
<integer donor>

<fraction donor>

13

go_to <labelx>

dummy

oo v -

code (| <selector> <expression>;', ... | )
- LA ;

S - -

<primary typifier> by ( <code body> )

( <expression> )

. : ]
beg1n,[<declarat10n> 3 e

\L<labe1> :E... <expression>; ; » ... end

<secondary> [ <expression> ]

<secondary> [ <selector> |
’ i

)

<secondary> (

R

<expression> ¢ ,} ... |

J -
T

<expression>|{<mark>: ...
i
< L K

e

| <expression-]
<expression>| <mark>
effect

real <real modifier> <real donor>

3

T s
] i }

{L [<expression>f i | <expression>  :

4 - -

| <expression>

b

1

- il -r

[ precision [<expression>{ 1
L 4 |

l<number>]

<integer donor> <fraction donor>

<digit> ...

v
N

N

r y y
<digit> !/ <digit> ...A/m+§1o—j<digit>
L ; 7 /
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<bits notation>

<bits modifier>

<bits donor>

<bits>

<string notation>

<string modifier>

<string donor>

<string>

<reference notation>

«<reference donor>

<array notation>

<array modifier>

<structure notation>

<procedure notation>

<procedure donor>

<variable declaration>=—

<form declaration>

<form>

bits <bits modifier> <bits donor>
. = -
v LT 1
[ exact | varving ; i <expression> 1 i
j 4 i /L B B
{<bits> |
L d
U [ he
= J

string «string modifier> <string donor>

i

| e |

of
§

o : \ 1
;L_iexact‘ varzing)i<expression>J 1

Y

<non ’>‘<string>}.. .
§

<

b

| <string> %

2

reference <reference donor>

R |

ni

L

[ S |

array <array modifier> <primary> ;

array ( <expression>§,g... )

o r . . i 1
'L <expression> : <expression> ] |

iﬁ

rs 4 3 1
structure i <selector> <expr9351on>}{ }.,.Jl

procedure ( €<tvp1f1er>§

!

|

[
v
ot

(-
]

—

( <typifier> )ifmark>§( <typifier> )

1
i)

<primary typifier> «precedure donor>

LECAEY

- pd

4

(([%variable>%,}...§) <expr8531on>ﬂ
-
<variable> be <expression>

<form> represent <expression>

7 e )
§i<mark>Tu-

i
[
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«mark declaration>

<left priority>
<right priori§y>
<typifier>
<primary typifier>
<va£iab1e>

<label>

<seiector>
<identifier>

<letter>

<digit>

<basic symboi>
<non ¢ 7>
<delimiter>

<standard symbol>

._.Lbefore \;<mdrk>: ;...jt all  left

__.<delimiter>' <lettef>l <digit>

let <mark> operate <left priority>
<right priority>

r ;T N - N -

- \ -

.
iafter

{E mark>i,«...,§ all j right

= <expression>

— <primary>

= <identifier>

= <identifier>

== <identifier> :

-
<letter> [<1etter>‘ <digit>j...

~—-a‘b*cid(etflg‘hii;j%k‘liminiogpiq;?isitiuivg

x!y‘z

= of1]2]3]4{s5]6{7]8|o

<non ¢ 2> }c&a

3

| - lt&'if&'i

(o)

%i

<standard symbol>; <extension symbolx> i<mark>

— beginlgggl(i)![%]iitliLilibeforeileft%afteré

right)effect]real*bits)string%reference%arrax%
1

sgr“gxure‘procedure!prec1510nlexactsvarv1ng§
H 1

nil}code etibeirepresentioperate%allIgo to|

_I

dummz?;\
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= integerinonelcommentisilentg 2 arrayi etc.

<extension symbol>

<mark> = ;!
while §£&§212§§+i—i>‘ ARSH 17 [ f\“f—\’la‘l?lsi:iﬂ

>1£100mplexlcopv;enproc‘modeilengthlggisucct

H ¢ ! 1 M i i H M
:=Le{l£{then‘elseiforlgg{fromistep!untill
A i i i i i

thelreflhas type‘as tvpe} etc.

<code body> is not specified.
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1.3 Extensions

r EOPEE ~

.3.1 When E, is empty or : iony f i= ! r
1 5 pty an <expression) for i 1, 2, Lfe s E) may be

replaced by "integer LEl : Ezl".
1.3.2 ‘'integer [ : ]" may be replaced by "integer".
1.3.3 When J is a <number>, "real J" may be replaced by "J".
1.3.4 "precision” may be omitted.
1.3.5 When J is a <bits), "bits J" may be replaced by "J".
1.3.6 When J is a <string>, "string J" may be replaced by "J'".
1.3.7 "exact™ may be omitted.
1.3.8 ‘"reference nil" may be replaced by''nil ",
1.3.9 "array (" may be replaced by (.
1.3.10 '"structure (" may be replaced by g
1.3.11 When El and E2 are <expression>'s, ”LEl : Ezl array [" may be replaced by
"fa_r_ra_y _[_El : Ez, "
1.3.12 When E; and E, are <expression>'s, '"[E, : E 1 array arrayv "
‘ may be replaced by "array [E, : E2l array ".
1.3.13 "™ ][ " may be replaced by " , ".
1.3.14 Marray array" may be replaced by "2 array".
"array array array' may be replaced by "3 array". etc.

.

1.3.15 " ) effect" may be replaced by " ) ".

1.3.16 " ) effect' may be replaced by ") ".

1.3.17 When V caey Vn are <variable?'s and E is an <expression>,

l,
"let V1 be E ;
let V2 be E ;
let V. be E ; "
=&t vV, ¢

may be replaced by

A

"let V .y Vn_b_e_E [N

1’ 2> vt
1.3.18 Let V be a <variable> or a sequence of <variable>'s separated by commas,

and E be an <expressionr. If the right-most symbol of E is
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effect, real, integer, bits, string, reference,

ll.i_l’ f'_r.l_és ]’ l: ,l.; l or’?

then "let V be E ; "may be replaced by"EV ;".

1.3.19 Let T, be a <typifier) for i=1,2,...,n; k
Pi be {a sequence of «<mark)'s for i=1,2,...,n-1 ; i \
empty or a sequence of (mark>'s for i=0, n.

"let PO(Tl)Pl(TZ)P2 ..... Pn_l(Tn)Pn represent' may be replaced by'

"let PO( )Pl( )P2 ..... Pn-l( )Pn represent".

1.3.20 When G is a sequence of mark 's and parentheses, and El”"’En

are <{expression)'s,

"let G represent E; ;

let G represent EZ ;

..........

let G represent En 3
may be replaced by

E E .H.

11 2’ e s n) ‘
1> +--» Py are <markp's and Z or Z' is a <left priority)

or a {right priority) respectively,

"let G represent E

1.3.21 When P

"let P, operate ZZ' ;

let P2 operate ZZ' ;

------------

let Pn operate ZZ' ;"

may be replaced by

"let P;, P,, ..., P_ operate zz'. ", ¢
1.3.22 "before left'" may be replaced by '"before none left".

1.3.23 "after right" may be replaced by '"after none right'".

1.3.24 Let n be an integer (20), Ui be a <basic symbol) other than !
comment and silent for i=1,2,...,n.

""comment Ul""Un silent" may be inserted between two symbols.
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