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[ #iEE <k, ALGOL N 1z2I T,

7075 LORE (EH)

# X (fa|)

Program O#UHERE (FiH)

Semantical Notion ({£/A[H])
DJETANLTE ., TDHEXRZIT, 4EEKE
&, ALGOL N o4 ¥ 24 ® 4. Operations
%, TOBEFREDLELUTHETS. 1

4. Operations

[ 2. Program O#HIfE TR~k Sic, ALG-
OL N O&E#A 7158 Z 1 program (3, legal program
EFEN S,

Z D legal program h3, EDX 51U T elaborate
INEHhEiERdT 3T &2k - T, program {ZEBEDS
HZoh3,

elaboration |3, ¥R &S ARRT 5 X 512 legal
program (T % normal program &) T L
TRIEZ, —8BD legal program 13, normaliza-
tion &> operation KX T normal program iz
BEINTHS, eaborate SN b Litd 5.
malization % elaboration DFEH T, ¥ L quantity,
variable, label 15 EBSYBICIL A EBH S, COX
SBFH LS DAEHRR T S operation % generation
&R,

CDIETIY, T elaboration, normalization,
generation %, FHRYITS operation & LT, substi-
tution,refinement EWFENA DI ELZGLENRT S, 1

4.1 Core Language

[ %%, Fur373Iv/EB0ELTE, #XC>

nor-

* SBKFEEE

97

mweooo—*

WTI3, BN R EOBERTERMEDR TSR
DbH-1p, Tasss0HEICBLTE, BHE
ZZOFTEHEL, DIV EDPFEORNDALRM
ZERLILONE D 1.

v 4+ —vF i (Wiener method) DX S EEELE
BELRBNC LR, BBRTEZ LS
T, FARIKREIELVEDOEEDNS,

HihbHid, ALGOL N DOFIREANET BILY D,
core language - %3 1-SEABRL, Fhitk-
TFuy 7 00 2EBR LI, TOPYHIEIHE2R
THHEBIN TS

Y ERBICZRT SHEDD BT, BRbKS,
WHIN TS DI, BFOLENH L. BFTI,
BHRELUTHRPLBLIZESIWL 2D DEEEDIE N
i, BHMRBERERLE, Tholkd-TERIOEH
LWiESHEEESELNS. TR, AREEOE
WHS, BACK-T, HLFT0EP, FEOLVL X
IICEBEMT Sh, bhbhREEHRDS B, €h
i ->TWB, #Z°T, corelanguage TiL, #D%
WA, CO¥FMBTHCEL. cOo8s, ARES
ELUTR, ¥BETHRAETH, UL LOEE T X
Wbt 2hs, ALGOL N OXHEEDIEIHDOTSHED
eI S, core language T3, ThAKEFEE L.

ZOBRAFERTIE, TOHAESAXREICRTED
AEZEHHOM, TELEFILELE2IROBMNE
G5 ENDERT, core language 13, - DFD
FEMHHCLicL

core language Tt &N % fi% D operation D
5B, substitution 11FiE, EHOMFELERE UL LI
(Hr) IR T 5 EHEEKEY, ZoRLDB D
Z20TR, BASHD [BE] 2, T8 3
e L2 508, BEPSBEETH D, COBMNLE
SHCDV TR, ALGOL 60 (&4 5T, FORTRAN
& PL/I, COBOL X W0 THRLAED) &R
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CEXFERDANBZ LICT 5,

ChicZ, ZOMEBEEEEEEBMUT, core lan-
guage 3 TXHh5.

core language HHDIERIT, I &, AL
LEdote, Thid, 2¥0Z 208 HIck 3.

(1) Rt 3ctick-CEEOTRIESICH
RUPETLDEIY S L, ALGOL N 72i3% 8k
TA50UELIE, RETABERENLZRETSCLD
BEETHAIV, ThEX-T, b-EBOEERR
BT SBIHENDOREMET R MBI HS, C
i3, BB, WHIKENEERENEZEDTEN
72 LTh, doniiy. BEOMELTRTEE
Y, RSN VEHO—D b THELED
ha,

(2) core language %HRMNCIBBT BiCiE, ©
DLBADEEVLBEICID, TOEELLRT SiC
BESTE200EEZLD L, 1A UHER SO, 5.
ZDXHICLT, EThTHT, ERNEREBEL
BTRIESIESE. 2T, bhbhid, 9
722084 ALGOL N icfR-7:. 1

[core language] &, elaboration (e), generation
(g), refinement (r) 1% ¥ D operation %5RT 57
ICHAINS, COFER, THIHETEDOTH
SHS, WBAKEOXE, ALGOL 60 & {i/-fd
&, DXLHTEEDEEHDTNL 2HOEBIKET
SR EDLOR-TNS:
core...end of core

core language TEHDPNIcAI (text) i3, “core”
& “end of core” L THESLNI 5,
—-K
“go to K”, £ T, K % core language ¥
T label TH 5,
—snext
“go to next statement”.
f(A)
“apply the operator f to the operand A”.
fla=ar
“apply the operator f to the operand A, and
let A’ be the result”.
=A’
“the operation is now completed with the
result A’”.
let A—A’
“let A be what A’ has been”.

n = Feb. 1972
Z ORI, A EVIREHY, CZTHAZR
1l EDHDTHS,
A< A’
“let A be what A’ has been” F7cid, “assign
A’ to A",
ZOHMIE, A LWV HRIEEY, TTRHAZIN
TWBLEDHDTH 5,

let A=A’

“let A be of the form A’ [A' OF]".
if A=A'...
“if Ais of the form A’...”.
f(A) if Qo, Lt
“ f(A)=>A';
if A’eQ then—next, else—»K;
let Q<A’; 0;
—-K’;
K: if A’€L then—next, (else);
let LA’
[
K’:
o(i) for i=m, m+1,..., n
m<n D& X3,
“o(m)o(m+1)...0(n)",
m>n QL &L, Z.

T, o(i) 13, i BEEHODLX, core language
T} 3 expression % statement DF|&T 5.

4.2 code body

[ ALGOL 60 icu) 5, RAX, &HX #EL
X, EGER, N+, WEMEHEGEER, ALGOL N
KEBNTE, SEOPKEREZLT, TOBENT—
FTEBINTWDHFRS (723, formula) &F
A3, ZHLT, a~FORMIHRE DY, BEEICK
2TK 5.

I—-FOEEI, 54 20FKELE, Thifi-
TOBED DL o, $##EIL, {(code body) &
FEINSETREINS.

{code body) DX, EAXDIDICL>TE-T
WBDT, —fELTRRBZ LIFTEROD, 5 4
2 DOFE LR, —RISHETTEDLNS. ]

{code body) X i3,

“code (structure donor) J X”
DFED {code) H% elaborate Ntz & XxiT, BEEE
3. DL, 3 (structure notation)
“structure J”

40
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WS elaborate X, O elaboration OFER L LT
quantity Q B oN1:73 5T, parameter Q A Hi
T X 18 elaborate X%, parameter Q@ 2 FH T
D X O elaboration i3,
“X@Qy
EEDLINSD,
X b8 core language i & > TEILNTND E X
i3, TOLH73 Q i, [parameter] & UTHIHZH
5.
4.3 Generation
elaboration DRJIC, =D20D#E4 Q, V, L Hkb
ha, zhold, #0hvEh, elaboration WWREFHZ LT
W5, F73BERELIEDH B, TRTD quantity,
variable, label DEABTH 5. F L\ quantity, varia-
ble, label BHFEEE -1 &ikKiE, Q, V, L %5]
¥ & LT, generation 25 operation g DME<.
i3, 2EFDOESKULTERSNS,
4.3.1 gQ) &,
core
let Q<an arbitrary abstract element (Q);
Q—QU {Q} ;
=Q

end of core.

4.3.2 g(V) i3,

core
let Vean arbitrary {identifier)
(& VUL);
V<VUi{V};
=V
end of core.
4.3.3 g(L) i3,
core
let L<an arbitrary (identifier)
(eVUL);
LeLU {L};
=L
end of core.

4.4 Normalization

legal program %, program DML, (mark)
DBrE L DBRRIC X - T, normal program WCEH#E X
h3., Co@ERiR, DX¥D=DD operation x, ¥y, z
k> THAILTOND,

4.4.1 formula declaration ® simplification

operation x |3, legal program \C ¥} % {{formula

B 99

declaration) @ simplification DicHITE L 5,
Zid, (expression) & (declaration) LicxL T,
DEFCERINS LS HL.
4.4.1.1 E #t (block)
“begin (declaration) D:;

{declaration) D,;
(identifier) L:*: ...: (identifier) Lj!:
{expression) Ei;

{identifier) Li*: ... : (identifier) Lis":
{expression) E, end”
DFT, m=0, n=>1, i1>0, 220, ..., i,>0 D&
x, x(E) 13,
core

x(D1)=Dy;

x(Dn)=>Da';

x(E1)=E/;

“begin Di'; ... ; Da';
L. ...: Ly Ey;
Ly*: ...: Liy*: E, end”; =E’
end of core.
4.4.1.2 E 73, (block) PIAD (expression) T,
“AoE1A1E2A2 ... As1EL AL
OfLTH, T, n=20 T, Ei, Ea..., Ea i3,
E O3 _TD immediate constituent T, Ao, A,
coes An 13 Kfigure) THB. cDEE, x(E) i,
core
x(E1)=EYV;
x(E.)=E,";
let E/«
“AoEy A1EY Az .. Ani EV AL
=E’
end of core.
4.4.1.3 D 73 {variable declaration)
“let (identifier) V be {expression) F”
D&%, x(D) i3,

core
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x(F)=F';
let D/«
“let V be F'”;
=D’
end of core.
4.4.1.4 D »: {formula declaration)

“let {(frame) G represent {expression) F”
DEx, x(D) i,
core

x(F)=F';
g(V)=V;
let D'«
“let V be F’;
let G represent V”;
=D’
end of core.

4.4.1.5 D p$ (mark declaration) O & %, x(D)
i3,
core

=D
end of core.

4.4.2 formula o elimination

operation y (3, legal program P 1Tk} 5 (for.
mula) @ elimination DizdicfFbinsd, chit, P
D direct constituent L LT, DFICEHFEIND X
Sic@E<. E % P @ direct constituent & LX .

4.4.2.1 E 5% (formula) T, F1, Fz, ..., Fa 38
E @ immediate constituent T, T ITEHI IR
FELNLTHEHDELLD.

&L, P O proper declaration D T, E T3t
BHELB->TVB 0BT, cOX5% D it
—BiCEL 5. cogs, D %

“let {frame) G represent {expression) F”
DFELED.

&L, P O proper declaration D T, E x4
BUEEB TS LOMBBNIE ST, E D skeleton
Biib-TEEENTS. oA, F% EO
skeleton 735 (55.2.3) TIN5 KHKULTH
BEENTVBEEED body ELLD.

w(E) 13,
core

y(F1)=F;

y(Fa)=FY ;

n = Feb. 1972
let E/e
“EXFY, ..., F/)5
=E’
end of core.

4.4.2.2 E 8 {ormula) DA D {expression) T,
“AoE1A1E2Az ... Aw-1ELAS"
OKEFH TTT, n=20 T, Ei Es, ..., E. 1F
E O % T D immediate constituent T, Ao, Ai,
vo.y Al 12 (figure) THD, CDEE, y(E) 3,
core
y(E1)=EY;
Y(E)=ES
let E'e
“AoEVA1EyAz. .. At EJ A" H
=E/
end of core.
4.4.3 mark declaration & formula declara-
tion @ elimination
operation z {3, legal program P ¥t} % {mark
declaration) & {formula declaration) @ elimination
DizHdicfEbns. chid, P D direct constituent
I/ LT, DEICEREINDLDICHL.
E % P O direct constituent & U LS.
4.4.3.1 E 8 (blockd
“begin {declaration) D;;
{declaration) Dn;
(identifier) L:': ...: (identifier) Li!':
{expression) E;;

(identifier) Li*: ...: (identifier) Li,":

{expression) E, end”

T, m>0, n>1, 120, 7220, ..., in>0 D& X,
2(E) 13,
core

(if D;={variable declaration) then—next,

else—»K;;
let D;=
“let (identifier) V be {expression) F,”;
2(F)=F;
let Aje

“let V be F,/; ”; -»K,’;
K;i: let Aj<*“ 7;

$
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{label K; @D TV 3 statement {3, A, ICZER
RE% assign 323 L2EHKT 2.}
Ky: ;) for j=1,2,..., m
2(E\)=>EY;
AEN=Ed'
let E'«
“begin Ai1Az... An
Lit: ...: Li': EY;

=E’
end of core.
4.4.3.2 E 3 (block) PIAD {expression) T,
“AoE1A1E2Az. .. As1EL A"
DHET S, 2T, n=0 T, Ey, Es...,Eq. 13,
E OF~_TOD immediate constituent T, Ao, A,
ey An 3 (figure) 45, D&, 2(E) i3,
core

“AoEVA1E2 Az ... An1EJ AL
=E'
end of core.

4.4.4

P % legal program &35,

P D normalization |3,

n(P)
EtEbn,
core
x(P)=P1; y(Pi)=>Ps; 2(P2)=Ps;
=P;
end of core.
LEFEINS,

{P1 12, legal program, P: |3, {formula) DO}
@D direct constituent *¥;tz13\ legal program,
Ps (2, normal program T&H 5. X5, P 85hif
DEBKII UTHILIE 5IE, Pi, Pz, Py % i, S
OEBICH L THIYTH S, (—5)

4.5 Substitution

E % <{expression), <{declaration) F i3 {pro-
cedure donor) & U, Ui, Us, ..., Ux (B20) %, 2

1 101

DWW R1: 5 (identifier), Fi, Fs, ..., Fx % {ex-
pression) L&D, TDLE,
s(E; Fr/Ur, ..., Fi/Us)
X, E oD Uy, U, ..., Ur iT, BERIC Fu, Fo,
vovs Fu & [substitution [IRALl LTESND & &
BoTWANEEES C EAEKT S, chid, OF
DI LTHERBMKERINS. CCT,
s(E; FifUn, ..., Fe/Us)
i3, udLig,
s(E)
EEEINS.
4.5.1 E % <(identifier) V &L k5.
(1) dL, VH, 3 jA<i<k)ito200T,
Ui T35,
s(E; Fi/Ui, ..., FiJ/Us)
i3,
core
=F;
end of core.
(2) L, Vi ED jALKj<k) RDOWVTH,
U TRWIESH,
s(E)
i3,
core
=V
end of core,
4.5.2 E #%, {go to statement) T,
“go to L”
DL LES.
D& X,
s(E)
2.
core
s(L)y=L';
let E/«
“go to L';
=E'
end of core.
4.5.3 E %, {block) T,
“begin {declaration) D;;
{declaration) D,;
{identifier) Li': ...: (identifier) Lj!:

{expression) Ei;
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{identifier) Li*: ... : (identifier) Li":
{expression) E, end”
DFEL, m>0, n>1, £1>0, 220, ..., x>0
LT3 corE, fE) 1,
core
(s(D:)=>D; ) for i=1,2, ..., m
(s(E;)=E;; ) for j=1,2,..., n
((s(L)=>L'; ) for i=1, 2, ..., i)
for j=1,2,..., n

let E/e
“begin D:\'; ... ; Du';
Liv: ...: LyV: EY;
Ly: ...: Li,”: E,/ end”;
=E'

end of core.
4.5.4 E %, (procedure notation) T,
“procedure ({expression) T1, ...,
{expression) T,)

(primary) T {procedure donor) J”
DFEEL, n=20 LLLS, CTOLE, s(E) i,
core

(s(Te)=>T) for i=1,2, ..., n
s(T)=T";

s(J)=J;

Ele

“procedure (7TV/, ..., T.)T'J"”;

=E
end of core.

4.5.5 E %, (identifier), {go to statement),
{block), {procedure donor) PI# D {expression) &
L,

“AoE1A1EzAz2. .. As1 ELAL
OFELLS., CCT, n>0 THY, Eiu E,...,
E, i3 E O3 _TD immediate constituent T, Ao,
Ay ..., A. (2 {figure) TH5, DL X, s(E) T
core

(s(E)=>E/; )fori=1,2, ..., n

let E'e A

“AoEV A1E247 ... As1ES AL

=E’

end of core.
4.5.6 E %, {variable declaration) T,

n = Feb. 1972

“let (identifier) V be (expression) F”
DFEELED. TDEE, (E) i3,
core
s(V)=V’;
s(F)=F';
let D'«
“let V' be F'”;
=D’
end of core.
4.5.7 E %, {formula declaration) T,
“let (frame) G represent {expression) F”
OFEELLD. CDEE, s(E) i3,
core
s(F)=F';
let D'e
“let G represent F’”;
=D’
end of core.
4.5.8 E % (mark declaration) D& ¢ 5 & &,
%E) 3,
core
=D
end of core.

4.5.9 E % <{procedure donor) J &L X 5.
(1) &L, J BERSE, s(E) i,
core
=J
end of core.
(2) L, I8
“: (Cidentifier) V1, ..., (identifier) V)
{primary) F”
DFIE 5, s(E) i3,
core
(s(Vi)=>Vi'; ) for i=1,2, ..., n
s(F)=F';
let J'«
“C(V, L., VWOET?
=J
end of core.
4.6 Refinement
E 73 {expression) DL &, T D refinement r(E)
DRERIL, RE-iTiIKNAE, E ¥ Exgsh
% assemblage {Cxt UT local THBE 1T T
@D wvariable ® label WXt LT, g(V) /i g(L)

“wr

o

1 h
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B

DFEE D substitution X T, EmLLBLNB
{expression) D & TH 5. EEiciy, hEgmI
operation i(E) & & dic, E OEKICEAT AEIRHEK
XoTEHEINS.
4,6.1 <expression) E %,

“AoE1A1EzAz ... As1 EL A"
OFELLS. TTT, n20 THY, Ey Es ...,
E. 12 E O+ _TD immediate constituent T, Ao,
Ay, ..., A, 13 {figure) THBH TDEE, i(E) i3,
core

(E)=E; ) for i=1,2, ..., n

let B/

“AoEVA1EY Az ... Aw-1Ed A

=FE’
end of core.

4.6.2 E % (block) &L, Vi, Vs, ..., Vs 2 E
D proper declaration LE>TEEEINTNEF
TD variable & U, Li, L2, ...,La % E D proper
labelling T X > T label iz _TD label &L
&5, TCT, n,m>0 TH5. D&%, 1(E)
3,
core

i(E)=E';
(g(V)=V:; ) for i=1,2,...,n
(gl)=L,; ) for j=1,2,...,m
s(E'; Vi'{Vi,..., V[V,
Ly(Ly,...,La//La)=>F;
=F
end of core.

= 103

4.6.3 E %, {(procedure notation) T,
“procedure ({expression) Ti,..., {expression)
T.) {primary) T {procedure donor) J”
OFELLD. ¢TT, n>0 THhH3.
(1) L, J BERSE, (E) 3,
core
(E)=F;
=F
end of core.
(2) &L, J
“ : ((identifier) Vi,...,<identifier) V)
{primary) F”
DL, (E) i3,
core
(F)=>F';
(g(V)=V; ) for i=1,2,...,n
s(F'; VY[Vi,..., V| V)=>F7,
let E'«
“procedure (73,..., T)T:
(Vi/, ..., VW )F"”,;
=E’
end of core.
4.6.4 E *#, assemblage DA D {expression) &
L&, o, (E) 3,
core
i(E)=>E';
=E’
end of core.

(BM4T4 1R 4 BRA)



