J

&

Vol. 13 No. 5 1% # i}

2 May 1972

ALGOL N [ D (v T
(IV) Operations (03%)

& A

4.7 Elaboration

E % (expression) & UL 5. E D elaboration |3
e(E) :&EDdN, chid, 512D operation k &
Wo Lslt, EDBROBRBICN-T, 2¥DL5K
BIRHICEREI NS :

e(E) 1%
core

if E=(identifier), then—Kidentifier, else—next;

if E={go to statement), then—>Kgotostatement,

else—»next;

if E=(block), then—>Kblock, else—>next;

if E=(closed expression), then—Kclosedexpres-

sion, else—next;

if E={code), then—>Kcode, else—next;

if E=<{effect notaion), then—~>Keffectnotaion, else

—next;

if E=(real notation), then—»>Krealnotation, else—>

next;

if E=(bits notation), then—Kbitsnotation, else—

next;

if E={string notation), then—Kstringnotation,

else—next;

if E=(reference notation), then—»>Kreferencenota-

tion, else—next;

if E=(array notation), then—Karraynotation,

else—next;

if E={structure notation), then—Kstructurenota-

tion, else—»next;

if E={procedure notation), then~>Kprocedureno-

tation, else—next;

if E=(array element), then— Karrayelement,

else—next;
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if E={structure element), then—Kstructureele-
ment, else—next;
if E={procedure call), then—>Kprocedurecall,(else
=10);
Kidentifier :
let E=“(identifier) V”;
pragmatics VeV.
if a(V)=on then—next, else= L0;
let Qeq(V);
=Q;
Kgotostatement :
let E=“go to (identifier) L”;
end of pragmatics

end of pragmatics

pragmatics L<L.

=L;
Kblock :
let E=“begin let (identifier) Vi be {expres-
sion) Fi;
let (identifier) V> be {expres-
sion) F2;
let (identifier) V. be {expres-
sion) Fu;
{identifier) Li': .... : <identifier) L,!:
{expression) E1;
(identifier) Li2: .... : (identifier) L;2:
{expression) E:;
(identifier) Li1*: .... : (identifier) Li,*:
{expression) E,
end”
with integers m(>1), n(>1), 1(=0), i2{>0),...,
in(>0);
pragmatics Vi, ..., V,.eV;

Ly, ..., Ly ..., Li", Lir/eL.
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end of pragmatics
(a(V,)eoff ;) for j=1,2,...,m
(e{F;) if Q—next, L=L;
a(V,)<on;
q(V)—Q; Yfor j=1,2,...,m
K111: e{E:) if Q—next, L>K121;
K112: e(E2) if @—next, L-»K121;
Klin: e(E,) if Q—next, L>K121;
=Q;
K121: if {1=0 then—K122, else—next;
(if L=L,' then—>K111, else next;) for k=
1,2,...,41
K122: if 72=0 then—K123, else—next;
(if L=L,* then—»>K112, else—next;) for
E=1,2,...,1
Ki2n: if i,=0 then—>K13, else—next;
(if L=L," then—>Klln, else—next;) for

k=1,1,...,i.
Ki13: =L;
Kclosedexpression :

let E=“({expression) F)”;
e(F) if Q=Q, L=>L;
Kcode :
let E=“code (structure donor)D (primary)7T :
{code body)X”;
let F—“structure D”;
e(F) if Q—next, L=L;
X if @'=Q’, L=L;
Keffectnotation :
let H—HO [effect];
let Wedone;
gQ)=Q;
t(Q)<—effect ;
h(Q)<H;
p(H, W) if W’-snext, L=L;
w(Q)—w';
=Q;
Krealnotation :
let E=“real {(modifier)Y (real donor)J”;
if Y=empty then—>K21, else—next;
if Y=“C 7’ then—>K22, else—next;
let Y="“[{expression)F]”;
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e(F) if Q—next, L=L;

pragmatics t(Q)=(procedure (real) real)
end of pragmatics

let H—k(w(Q));

—-K23.
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K21: let H—HO[real];
—-K23;
K22: let H—H1[real];
K23: let J=empty then—>K24, else—next;
let Wew(J);
—-K25;
K24: Wearbitrary real number;
K25: g(Q)=Q’;
t(Q')<real ;
h(Q')H;
p(H, W) if W/—next, L=L;
w(Q)—W";
=Q’;
Kbitsnotation :
let E=“bits (modifier)Y {bits donor)J”;
if Y=empty then—>K31, else—next;
if Y=C J” then—>K32, else—next;
let Y="“[{exprssion) F]”;
e(F) if Q-next, L=L;
pragmatics t(Q)=(procedure (bits) bits)
end of pragmatics
let Hek(w(@));
—K33;
K31: let H—HO[bits];
—K33;
K32: let H—HI1[bits];
K33: if J=empty then—>K34, else—>next;
let Wew(J);
—K35;
K34 : let Wearbitrary bits-string;
K35: g(@)=Q’;
t(Q’)<bits;
h(Q')«H;
p(H, W) if W'-snext, L=L;
w(Q )W,
=Q’;
Kstringnotation :
let E=“string (modifiire)Y {string donor)J”;
if Y=empty then—>K41, else—onext;
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if Y=“C 7" then—K42, else—next;
let Y="[{expression) FJ";

e(F) if Q—next, L=>L;
pragmatics t(Q)=(procedure (string) string)
end of pragmatics
let Hek(w(Q));
—-K43;
K41 let H—HO0[string];
—»K43;
K42: let H—Hl1[string];
K43: if J=empty then—>K44, else—>next;
let We-w(J);
—K45;
K44 : let Wearbitrary character-string;
K45: g(Q)=Q’;
t(Q’)«string ;
h(Q)«H;
p(H, W) if W/—next, L=L;
w(Q)=W';
=Q';
Kreferencenotation :
let H—HO[reference];
let W «arbitrary value of the zype reference;
g(Q)=Q;
t(Q)<reference;
h(Q)«H;
p(H, W) if W/—next, L=L;
w(Q)W’;
=2Q;
Karraynotation :
let E=*“array {array bound)Y {array donor)J”;
let J=“({expression)Ey,. ..., {expression)E,)”
(n=1);
if Y=
if Y="“[(expression)F2]" then—>K52, else—

1’ then—KS51, else—next;

next;

if Y=“[(expression)F1:]” then—K53, else—>
next;

let Y="“[(expression)F;: {expression)F2]";

e(Fy) if Qi—next, L=L;

let heo{w(Q1));

e(F2) if Q2—next, L=L;

let Iz—o(w(Qz));

—K55;

2

K51 :

K52:

K53 :

K55:

K56 :

K57:

K58:
K59:
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let Lie1;

let Toe-m
et iz¢ 7

—-K55;

let Le1;

e(F2) if Qz—next, L=L;

let Lo—o(w(Q:2));

—K55;

e(F1) if Qi—onext, L=L;

let he—o(w(Q1));

let Le-i+n—1;

—Kb55;

let meI—5L+1;

if m<0 then—K?58, else—next;
if m>n then—K56, else—next;
(e(E:) if Qi'—next, L=L;)fori=1,2,...,m
—K57;

(e(E:) if Qi'—>next, L=L;) fori=1,2,...,n
(e(E,) if Qi’—next, L=L;) for i=n+1,
n+2,...,m

let We{Ch, ), <hi+1,@Q2", ...,
{J2, Qn'>} ;

—KB59;

let Weog;

let Tt(E1);

pragmatics t(E1)=t(Ez)=...=t(E.)

end of pragmatics

let T'<array [ 1T;

let H<HO[T'];

g@)=Q;

HQ)e~T";

h(Q)«H;

p(H, W) if W/—next, L=L;

w(@Q)«W';

=Q';

Kstructurenotation :
let E=“structure ({selector)S: {expression)Ei,

(selector)S: {expression) Ez,

{selector)S, {expression)E,)”

where n>0;
if =0 then—K61, else—»next;
(e(E;) if Qi—next, L=L;) for i=1,2,...,n

let

W {{S1, @), {S2, Q2D . - ., {Sn, Qn)} ;

(let T.‘<—t(E,') ;) i=1,2,...,n



—K62;
K61: let Weg;
let T<«structure ( );
K62: let H<HO[T];
gQ)=Q;
Q)T
h(Q)<H;
p(H, W) if W/ —next, L=>L;
w(Q)W';
=Q;
Kprocedurenotation :
let E=*“procedure ({expression)T},...,
{expression) T)
{primary) T {procedure donor)J”
where n2>0;
if J=empty then—>K71, else—next;
let WeE;
—->K72;
K71: let Farbitrary legal program of the form
“begin let {identifier) Vi be T};
let (identifier)V, be T,.;
{primary)E’ end”
where E’ contains no {mark)’s and is of
the type T;
let We“E: (W,..., Va)E'”;
K72: let T'«t(E);
pragmatics 7’=(procedure (t(71), ...
e t(T(T))
end of pragmatics
let T'<HO[T];
g(@)=Q;
HQ)<T";
h(Q)«H;
p(H, W) if W/—next, L=L;
w(Q)«w(Q");
=Q;
Karrayelement :
let E=“(secondary)F [{expression)E’]”;
let T<t(E);
pragmatics t(F)=array [ 17, t(E')=real
end of pragmatics
e(F) if Q-next, L=L;
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e(E’) if Q'—next, L=>L;
if w(Q)#¢ then—next, else=L0;"
let w(Q)={<v, @v), (v+1, Qv+, ..., <%, QuD}
where v, u are integers («>v), and Q., Qv+1,
.-+, Q. are quantities;
pragmatics  t(Q.)=t(Q.+1)=... =t(Q.)=T
end of pragmatics
let {e—o(w(Q");
if i>v then—next’ else=10;
if i<u then=Q, else=L0;
Kstructureelement :
let E=“(secondary)F [{selector)>S]”;
e(F) if Q—next, L=L;
Q)T [structure]
end of pragmatica
if w(Q)#¢ then—next, else=10;
let w(Q)={{S1, Q1), {(S2, @2, ..., {(Su, Qu)}

where an integer 7#>0, and S1,S2,...,Ss are

pragmatics

{selector)’s,
and Q1,Qs,...
(if S=S; then=Q), else—»next;) fori=1,2,...,n
(=L0;)

Kprocedurecall :
let E=“{secondary)F({expression)Ey,...,

, Qs are quantities;

{expression)E,)”
where n>0;
e(F) if Q—next, L=L;
let w(Q)="“procedure ({expression)T1,
..., <{expression) T,){primary) T :
(Cidentifier) V1, .. ., {identifier) V)
{primary)F’”;

pragmatics t(Q)=(procedure(Ty,..., T.)T),

t(E)=T1,...,t(Es)=Ta, t(E)=T

end of pragmatics
(let EJ/<«“(E:)”;) for i=1,2,...,n
s(F'; Ed/Vh,...,Ed|Va)=>F";
r(F")=>F" ;
e(F”) if Q'=Q', L=L;

end of core

4.8 Projection OFES

T % type &L, F % (procedure (T )T)-type

@ (expression) & L& 5. Fick-THEaELIh
% projection {3,

o

)
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k(F)
EEhN, DFOLOIKERINS:

W 3 T-type O value (kb LT3 & &,
p(k(F), W)
i3,
core
gQ)=Q;
HQ)<T:
h(Q)«<HO[T];
w(Q)<HOLTIW);
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gV)=>V;

a(V)<on;

aV)<Q;

let E<“F(V)”’;

e(E) if Q'—next, L=>L;

Wew(Q');

=W
of co

e
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