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Kk L7 &RBlC, extended language D k% BNF 2203 sHRA Lk ->cBHE, (1) EH

BOELEALTHRLLDOTSHS. (COMRIR BETLEB T 2BH/TEHROKEELTVE0R
Chomsky @ Syntactic structure {LRRSNTWHNHD 220z . (2) BHiOUTW R (EEIBN left
LI T % A5, ALGOL N T3 straight lan- recursive, 7z & Z 3 (identifier) :: =(letter)|{identi-
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KHEDDUBHAICERB S B LS ICHE T3
B, CHICREZNIIEOEKIZD, 03 Sh&uc
AL HTH 7. %72 ALGOL 60 o BNF <
LIV EDRRALHODER, Lo (identifier) O
AT, 72& %213 MARILYN 25 <identifier) Td 3 D
b 2h, ik (identifiery MARILY ¢ (letter)
N 20 kbDTHY, XHTID program O -
dentifier) &tV #z & & MARLY © MARL .- %
M % & (identifier) &t 420N E NI R HH B AT
H5. boLbThiIEHOED FTEITS 3.

—7% ALGOL 68 DHESTiz 13 matanotion & 1N S
meta-meta-variable 8RB LTAELMDY T Lo,
(ALGOL N THPIFIRTES @, 8 128D meta-
meta-variable 4Fbh 23, Chid metanotion O
& D ICERITIRAN.) THid type (ALGOL 68 T
2 mode) DEIFDHIRL & b AN D 727
BT, ThidSHTIcbEMici 2o, ALGOL N
TRENERHLE» 72 ]

ALGOL N D430k % dic, Backus %
DHDEDICEE LIIRD meta-language % 3.

.11 meta-symbol : ~—, (,),[,], !, }, ;,/, o0

{meta-symbol % =, (,),[,] DL > ALGOL N
D basic symbol &[XAIF37», fOXFL Diz3
PITREOFERTHIRIT 5.}

1.1.2 meta-constant : begin, end, real, (, ;,a,
b,5 13X,

meta-constant {3 ALGOL N @ basic symbol =
5.

1.1.3 meta-variable : {expression), (blok), (i-
dentifier), {procedure call), (string) 73 X

meta-variable 3H A O IOEHEELTOK
B3,

1.1.4 meta-expression :

meta—ex pression |3 basic symbol OHRDFIH S
HHEEBOREEDL, ChEROLS CHRWICE
£75.

(1) a H% meta-constant %2%Ebd &4 3L,

a
12 meta-expression TH2. KB ¢ M31-70E DD
basic symbol @ » 5733 L %D2, ¢ 1T a ODETH
% E0ND.
(2) & % meta-variable %EbHd L33 &,
a

3 557

{3 meta-expression THB. EB ¢ »1.1.5 T
BINDEWRT meta—variable a DHTEH 2 ExD
B, ¢l a DRTHBENS.
(3) a B3 meta-expression 2FEbd L 42L,
(a)
b meta-expression THY, Thid O EEES
RTDLHNS. RRe B ORTHLE XDH,
¢ it (o) OBTHZENS.
(4) @ 3 meta-expression %Fbd 43,
[«]
b meta-expression TH%. £E ¢ M%Eh, a O
TH3La0n, ¢ 2a]opTHzins.
(5) @, B 58 meta-ex pression %% bt +3 5L,
ap
b meta-expression THb. B ¢ 5, a ORDOE
BRLBDHORBDERKTHSLEDE, 9 iz af @
EThz L.
(6) @, B )% meta—expression %FbdE43L,
alp
b meta-expression THs. FBE o o OKTH3
m, B DRTHELEDA, ¢ 12 a|f ORTHE &
5.
(7) a 2% meta-expression %FEbdE3 3 &,
acco
b meta-expression TH2. £Ho Ha DETH S
», %ooo DIEDREE @ ORDOKBOMETHS &
FDH, ¢ R A, ODETHBENS. Lichi-T,
a

%00

a;aooca
KEBTH 5.
(8) a, B H8meta-ex pression 2FE b+ LT3 &,
a{B} oo
& meta-expression TH3. EH o Na DETH3
», a{fl.., DEDOEHE 3 OBOERL a DEOD

EROBETHZL 205, ¢ & alfl,.. oBTH
BEs. LT afgl,..
[F¢ a(a{ﬂ}uoeﬁa
CEMTH 5.
(9) a,B b8 meta—expression 2%Kbd 45 &,
a/,B
b meta-expression TH5. £H ¢ B
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a’ﬂ]aﬁ
DRTHBLEEDS ¢ i3 a/ﬂ OHTHBES.
Kk BRA SR, [ X BRAEINED D, %

o el o ol
a|8|7|ap|ar|sr|asr

RFETHD, combhic alflr emd iy
5. ’
HADEAEBDRRIRDL > TH 3.
B# oo #[BJoce
hig aB
55 «/f, afs
1.1.5 meta-statement :
meta-statement | meta-variable ZEHET HDIT
B 3. a b3 meta-variable, B {3 meta~ex pression
2F0TETEE,
a—=p

1X meta-statement THAH. T D meta-statement [T

[RE ¢ 8 DETHELEDS, ¢ 1T meta-
variable @ O THBH LN ]
ENSERDLTVS.

PUTTle ik a Ths] L) LI i
lp 3 a OETHB] ZBH®TEHT LTS

{ ALGOL 60 @ <{number) & <(type declara-
tion) RKRDOXIKEHTES.

<number>_~_[+{—](«ﬁgit)m/. (digit)oco/m[-i-
|~ Jcdigit>....)
(type declaration):[own](integer l real ] Boole-

an) ((letter>[(letter>,(digit)]Wo) [, }ow }

[ZD AN RO AP O TIRKARX: “HE

3 ALGOL 68, ALGOL 68 AF9= —x (10)” %
HEE, 19704E7 B, BAE—Eh: “avreq 3
DH5HBELLED T veL FEE” bit 1971 4£3 A58
1

1.2 Straight language DO#3L

IUTF 1.2.1 5 1.2.50 CRIHEIhobhsk
91z ALGOL N izi{3 ALGOL 60 o statement Bifir
RELELRN.

<go to statement) DiIH 343, Z hld(primary)
O (expression) TH 5. ALGOL 60 ¢ assignment
statement % if statement {3 {formula) OF D {ex-

n i Sept. 1971

pression) T 5. statement MBI b effect-
type O {expression) H3H 5. i3 function &
subroutine £ C & % 12 FA—Cik o &0 ) R
£ 5.

ALGOL 60 D& 5D EDDKE WEAED label-
ling Dt & TdH 5. ALGOL 60 (I labelling | state-
ment ® block DEBTIcD < A3 ALGOL N i block
A ®D expression DFNIZDL DAHTHH(1.2.6 BH).
ZD1n—FHND block T label H3ouiz & & O
Btz & 0S53R &V, F7, ThicEEL

T wariable ® labzl 2N EETOEIITI0 LN, g
L variaoee %7 laoer TNV AYS AR TV T A

D ETRZ AT (dentifier) & LTHDNS.

T DR OHFIHEIC IR RSB L T0En
b5, FIHEZED program (% {expression) %Rl S
& LTS Cbasic symbol) ORI EE - Tk
7538, {code body) I (basic symbol) D ED& L
THMEINB LT 5.

{secondary) |, 7- & Zid array a (C subscript %
D “a[1]” & element &0 L7mo ZhdsE e
array T, & 5 IC subscript 2D “a[1][2]” &
element % & H 773 &9 5 9 i, subscript % select-
or 22T element D& B HD, #7012 actual
parameter 2D T call ENB DTHB. 2T
{procedure notation) 3 ({1 notation {3 {primary)
THBDIT) (secondary) Th5. L, Th*k {pri-

mary) K353 & (1.2.16 BH), procedure ([<ex-

pression) { , Ioo,,]) {primary) {procedure donor) &
{primary) i ¥ 7= {procedure notation)> H3iniF,
procedure([(expression){, }om]) procedure ([(ex-

pression) {, ]Ma]) {primary) <{procedure donor)
{procedure donor} & 7% 3 i, & & T {procedure
donor) (3HBETEXBEDT, DEDEEKLI-ETHE
EFBH oD (procedure donor) HEBEINI-bbhd
BRBZENSEHITLS. 1D notation |{T donor
ZHIE LT OMIIDEKICIE B & Tidia.

{extension symbol) OFFABEIDVTIZ.IHi%,
{mark) DZFH{C DT standard declaration D&
EBRE N0 ]

ALGOL N @ program {Z basic symbol O&GRD
FlDOH% & 5. basic symbol |3 & EkiclEd 3R
D, SBEFELERELTHL, %7/-&D basic sym-
bol i basic symbol 538 LTt hiZn
S5,
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ALGOL N o#X E0MRikBVTEbL W 3 £R
%, basic symbol OBROFUDOK L& S50, 1.1
DRBICRES &,

['p 13 <basic symbol) T& 3 |
NI,

o i3 (figure) TH3 |
EWVSHFEDIIT, ¢ B8 basic symbol 2, FTR~7
HORBETHA L LAERT I LILTS. Lich-
T, DX D15 meta-statement BB LN 5.

<ﬁgure)——-a[<basic symbol)]° oo

@, % 0 b8 Kfigure) THY, ¢ MK xdo TH
BLx, ¢ RYETEGS LV, ¢ %9 O [E5]
&g xoic figure) g, 0 @I B LB L
DRETHRNEE, ¢ 2 ¢ %2 [GL] L.

0 ELOXF ¢, ¢0 DXINRBAERETEE
B&d3. 0 TREXNS figure 3 meta-variable
D aicl a D THS &%, figure D ELRFEL
ZRIFHORT MK ELT,

“gr
DhHvIC
“ag”
ZRAVTE.
{ 7&zx21
[D 3
“let V be E”

(z iz V% (variable), E |3 {expression) DI
@ (variable declaratien) TH2 LT3 ] Oohbhic

[{variable declaration) D %3

“let {variable) V be (expression) E”
DXTHDETE]

EhHTX, }

1.2.1 {expression)===(secondary) ) {formula)

1.2.2 {secondary) (primary) {

(procedure notation)l
{array element>|
{structure element)i

{procedure call)

1.2.3 (primary)———’identiﬁer)1
{go to statement)i

¢block) [

1
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closed expression)(
(code)!

(effect notation}]
(real notation){
(bits notation}’
(string notation}i
(reference notation)!

{array notation) ‘
1

{structure notation)

.2.4 <declaration) (variable declaration)(

{formula declaration)i

{mark declaration)

.2.5 <{go to statement)=—=go to (identifier)

.2.6 (block)==begin [[(declaration);
([(identiﬁer) : looc(expression>)
{} end

.2.7 {closed expression)=={{expression))

.2,8 <{code)===code {structure donor)

{primary) : {code body)>

.2,9 <(effect notation)=——effect
.2,10 <real notation)

==real (modifier) {real donor)
.2.11 <bits notation)

===bits (modifier) (bits donor)
.2,12 {string notation)

string (modifier) (string donor)
.2.13 <{reference notation)=—=reference
.2.14 <(array notation)

===array {array bound) {array donor)
.2.15 {structure notation)

===sgtructure (structure donor)
.2.16 <{procedure notation)

==prozedure( [(expression){ , }Mo])

{primary) (procedure donor)

.2.17 <array element)

(secondary) [{expression)]
.2.18 <{structure element)

(secondary) [{selector)]
.2.19 <{procedure call}

(secondary) ([(exptession) {, l oo D])
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1.2.20 <formula)
:[<expression>] {mark)
[(expression)} [ {mark) } coo

1.2.1 (variable declaration)

let (identifier) be (expression)
1.2.22 <{formula declaration)
==let {frame) represent (ex

pression)

1.2.23 <{mark declaration)

==let {mark) operate (left priority)
(right priority)
{real donor)z[(number):‘

Cbits donory—] ¢bits) |
[(string)]
(<expressi0n>[ s }ooo)

.2.24
.2.25

{string donor)

2.2
.2,28

{array donor)

1
1
1.2.26
1
1

{structure donor)
([((selector)(expression)) {, }oo o] )
{procedure donor)

=:[ :([(identiﬁer){ R }coo]) (primary):'
<modiﬁer)Z[[[(expression>]]]

{array bound)
[[(expression) :][(expression)]]
{frame)

=[] <marky [ () ][¢marky)....
(left priority)

—{ before([ (marky|, | o] all)lef ]
{right priority)

~—Jatter([(mark>{, }m]]au)right]
(identifier)

——(letter) [<1euer>1<digit>]m
(selector) *-((letter) [ (digit)) coot
{number)

——Cdigit)o.s . igithoe (10 10-)
digit)o oo

(0]1)-..

‘[(character)]ooc’

{basic symbol)>

1.2.29

1.2.30
1.2.31

1.2.32

1.2.33

1.2.34

1.2.36
1.2.37

1.2.38 <bits)

1.2.39
1.2.40

{string)

——=(non comment) | comment l silent

1.2.41 <{non comment)
_<1ener>1<digit>|<de1imiter>;
{donor symbol)](code body)
1.2.42 (letter)

1.2.43
1.2.44

1.2.45

1.2.46

1.2.47

1.2.48

Sept. 1971

—a b cdlelflg hli] jk]t]m]
elefuly

n’o p‘qilr S|t \u vwriy}z
(digit):Oll12‘3'4‘5‘6’7‘8‘9

{delimiter)=—=(straight symbol)‘

{extension symbol>|
{mark) I
{donor symbol)
= ilo*( 10—'0‘1 ’ ¢ | ’ l(character)
{straight symbol)

=—=begin lend l before i left ‘IafterI
right| () 1[]71(]) 1|7 effect|
real | bits 'string ! reference]
array i structure ‘ procedurel let [
be ’ represent I operate ‘code l
gotolal]f,i;‘:;:

{extension symbol)
-———integer ’ Boolean f character I

name ] quantity
{mark)

=—nil ! dummy | type { copy i new|

enproc i enref ' deref ‘ match l as l

if | then else| | = |=| % | = | #|
clel<i<|> 2]+~ [x| ]|
-+ ‘ t ;entier;round ) ﬂoatfsign'
abs I arg' Vv J exp } log ‘ log 1o |‘ sin'
cos‘tan“lmod‘true'false[ A4 ‘
filler ‘ size ] lower bound ] upper
boundlconc; * Jfrom‘up tolat]
set find|in|replacing | first |
with;7i AV i@icomplexl i}
Re}lmH, } ]listi‘carjcdr%for‘
1= ido;step]until‘whilefcase<
of l collateral i constant ‘ scale !

precision !exact ‘ varying ‘ mode}
(etc 1)



L

Vol. 12 No. 9 *
1.2.49 <{character)
=anv‘cjd<e]f]g“h}i;jgk!ltmhj

0

1

Sl

o pla[rs]¢[s]v selx[]

[

2 314!5!6 78 9}(‘)M—

2355 Cete 2
1.2.50 <{comment)
——=comment [(non comment)]mo
silent
{etc 1), <etc 2) & (code body) I3iEE LIZL> .
1.3 Extended language ~ DLk
program DX A& A2 I SIKEBICT S, 1.2
Ts£# LIz meta-variable DEWEZRD L 5 i LR
THLEILT S @ ZHIDEHOHEZERDOLTNS
meta-variable, ¢ 3 a OFEDER, ¢ e e D
—3icRD 1.3.1 5 1.3.22 $TOHARAZEA
LT e hoBHINALERETELEE, ¢ bE/ [
OETHS. ] LS. D, EHROFIRIZTTOD
meta-variable (T LT, BRAGDEKICERESH
%. meta-variable OFIDOER EF U INEK L 2/
IR NS 5780 & & 3, BB % [straight
language (Tt TJ, %E % [extended language
ZBOT] I EERE>TRY.
EE ¢  (primary) THY, F/
[(basic symbol)]oon <(straight symbol)
{extension symbol))
DFTHBLE, ¢ i3 [primitive] THB LS.
{ Tprimitive] IHXOEHREFRHLTHEFATI
H B H3, meta-variable X IHILI NN, TR
ZZOFENTER LB )
1.3.1 “real [ 17 % “integer” Tk XH X TX
.
1.3.2 4 # ([igiv]...) ok,

X ( 10-) DD & X,

“real AX” % “AX” THEMZTEL.
1.3.3 A # (Wigitde..) OF,

X #3 {delimiter) D& X,

“integer AX” % “AX” THEDITI.
1.3.4 “bits [ 1” % “Boolean” THXH 2Tk

v

1.3.5 X # (o)1) opors,

“bits X” % “X” THEEHLTEL.

10*

B 561

1.3.6 string [ ]° #%* “character” T X3 T
X,
1.3.7 “string‘” % “*” T LI T
1.3.8 E #8 primitive @D & %,
“E) % “E” TBEZDPATIL.
1.3.9 “larray[” % “,” TBEDPITKL.
1.3.10 “[ I” 2Z=DORBATEEPATLL.
1.3.11 “:1” % “]1” TBEDPATEIL.
1.3.12 “I” % “,” TBEHLIATXW.
1.3.13 X 5 ()))) opors,
“X effect:” % “X:” TBXDPLATIL.
1314 X% (5]:) om,
X2 (; lend) OO %,
“X1 effect Xo” % “X1Xe” THBEDLATE
.
1.3.15 “let (identifier) V1 be {expression) E;
let (identifier) V2 be E;
let (identifier) V. be E;”
% “let Vi, Vo, -, Va be E;” TEEHZITI.
1.3.16 v 25 (Cidentifier) [, Jooa) D,
E 25 primitive D& %,
“let V be E” % “EV” TEBEXLATEL.
1.3.17 G s (frame) D & &,
“Jet G represent {expression) Ei;
let G represent {expression) E:;
let G represent {expression) E,;”
% “let G represent Ei, Ez, ---, E.;” TE&HZT
AN
1.3.18 “let {mark) M) operate (left priority)
Zy {right priority) Z:;
let {mark) M: operate ZiZ:;
let (mark) M, operate Zi, Z»;”
% “let Mi, M2, -, M, operate Z:1Z2;” TEEHZ
T&u.
1.3.19  Vy, Vo, -, V. 3 (identifier),
{primary) E #% 1<ini<ie< - <ir<n, k>0
TRt UT Vi Vi, oo, Vie 20 LD B FRVEE,
“o(Vh, Vo, oo, Vi)
begin let (identifier) Ui, be Vi;
let (identifier) U:, be Vi,;
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let (identifier) Ui be Vis;
{expression) E end”
& “:(Ai, As, -, A) E”

(zzic “A” B 1<j<k DH3 jIHLT i=i,;
D& x “quantity U7, 1< <k OF~TODJj el
Ti#i; D&x “V” F/0i3 “name V") T &b
ZTku.

1.3.20 T, T, -+, Tn $% {expression),

Ay, Az, -, As D3 ((quantity’name)

<identiﬁer))
DD & %,
“procedure (T, T, ---T.) {primary)>T:
(A, Az, -+, A,) {primary) E”
% “procedure (T1Ai, T2Az, -+, TaA)T: E” T
EDATEL.
1320 x # ((|.) o
T %% primitive @ & X,
“XT quantity (identifier) V”
2 “XTV” TBXhZTEW.

1.3.22 “(basic symbol) X” % “{comment) AX”
» “X {comment) A” TEEHI TLUL.

{ #RIIER (expression) OF 0O LRI HEAT
3. straight language T332 BXOEFZDEHE,
¥z {expression) DEEEL, 1.3.1~1.3.22 O & D
BRI K - T extended language THINTH, R
ETH3.}

2. Program QO#pikiE

[FIEOHAIC L VXD T ALGOL N &k %
Z 18X 1z program R DETHZ Lh 3 BORGES
oI 570, ALGOL N [3##IC ty pe
D&E5 (Type I D) EFETHBH, type 253
7o¥icid parse B TETOWRINILNL S, parse 3
A 7-8ici3 formula {22 Tt parse 1T 4B mark
@ facing & priority #3 block iKiZ\ V37 FiItEE
L5 3DT, block (3 Xf procedure notation) @
Hi&% parse LIZHIEE S0,

AEiz (1) TD parse DUt & parsed pro-
gram, (2) formula ¥ T parse X 17 semi-legal
program, (3) wvariable declaration & formula
declaration 1T & D HIRHIIC type ODFH ST -
7c typed program, (4) SLIHBELETHLEK
FHbENIRBETI LI legal program DJET

4 .2 Sept. 1971

BHBEORHEEDS. ]

2.1 Straight language (%13 % program

21,1 ZOETREXDER I T T straight
language T¥ 3 +EZ, T DEET {(expression) O
FDERBEAZCDETIL [straight language T BT 3
program]| H B \WI¥IC [ program]| & X 3s.

2.1.2 EE P OHS A % P gB 580 EH
LOBRTELS L, PitsWOWTHERIZHEDN
A bMhNERE A BELOXJERT %, [RF
] EVIEBEHTR3EOXIEE A 2HVE. L
7eii~>T P ORFHIESE P kB3 28HE b -1
P o5y Thh, LOBBRIEIEER AR, Po
RFHERS A ORFRTH 2. A ORFWES A i3,
Pieksds A OBpEEETIE, P Ob3RHAN
WAk -THIIENE. 2%, PORHKMESA
DOREFNES A 3 P ORFHIBATHE. 0D
X513 A 12, AORFNIES LD P ORFHIES &
L&XDi, TRFM] ZERHELATEY. ¢TD XD
KA [REFEN] 2EZTHIEHROH 3 EB~D
BRIILICABOD L EHH 3.

{ 2O LORBNERD L S ITRRT 5 T &4t
T& 5. PAE# A1AAz, n % A KT 3 basic
symbol DE¥ LT 2. JEFEX (A, n) % PD, £H
A %2 [&RbT| RS LE LS A 2 A0 D
B, n 2 PieBd3 (A n [OBFR] (2 A
Neds 28D L&k )

»BRAMERBRNT TiciEs 0 TREI O, BHH
XERIC X DUIMIE L 213, £DOEB%LOHEE A ©
LHICHOEEE 7 TRETS. FICRULHIES
THIRNERICHLUTHARN, RicELE
SonNeDREERZTECLEHD.

2.1.3 program HIRDELMEFI L, [syllable]
EEBEL ORI ETB.

(1) syllable i (identifier), (number), (bits),
{string), {selector), (code‘body) F 7213 (delimiter)
DRTH 3.

(2) program Tk} 3 (delimiter) TIii 3.7z
2D syllable 30 EDP LD (delimiter) iz & b4
Mxhz.

{ ZhoDERHEDS & T program DLYE|IZ—&N
THad. [syllable) D¥ES12 F 12 extended language
BN THHAEHE. |}

2.1.4 a % straight language (T 2 L DE
FOF A LT meta-ex prassion L3 3. program

Cp
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Po, PAETHY > 2RFNIRS A B a ODRTH

g
D, DEOPED syllable THRENTV S & &,

A% a OFD P O [constituent | ¥7-13 P @ [con-
stituent o & X .33,

ILI T DEEIC constituent {expression), constitu-
ent {mark), constituent {formula), constituent
assenblage DX S THERAINS. ]

{ ADSE S program ThHy, A’ Ht A O constit-
uent ThHaE %, A3 P D constituent TH5.}

2.2 Block it

2.2.1 AL A D5 OOXNRTH B variable
Ak label A LDHNWIEIZRBIDH B &%, (iden-
tifier) OWDEBE% lvariable] & H7-0, [label]
LHIDTHLEENHS.

{ ZORBIBHELFBC, v 355 & F >t
HIxd%R, | 20 =% - oSSR & LT, variable
A R UTRIEFX (A, v), label A L TIRIA
Bt KA D 2EBTENTES. )

variable & label ODXR|EEREIC, D X 5 13X
Fiods & E, (mark) DFEDREE (mark] & X
U, (frame) O OXREE [ frame] & X355 REM
s (mark) O TH3 & X3, ThizE 7/ {rame)
DO TH 2, mark M & frame M L% RF|Ox
REHB.

{block) DF {procedure notation) D D EKE
% lassemblage] & XU, T DX 5IXFED constituent
% [constituent assemblage| & X 32.

2.2.2 E % assemblage, A % E O constituent
E¥3. E Hiblockd), ANE icBFhT3LE,
A A TE O interior i¢] 5% &\ 5. E 33 (proce-
dure notation)

“procodure ({expression) T, -, {expression) Th)

{primary) T {procedure donor) J”
(zziz n20) THY, A 58 J OWATHB L %,
A % [E @ interior €] 5 &0,

A P E O interior £dHy, BHHD interior i¢ A
2EATUDL S EDinterior k&t 3 & S8 assem-
blage SV EDHIX VW EE, A % TE D proper
interior 2] B EWNS.

P % (straight language \t33 %) program,
A % P O constituent 2323 L, P D constituent
TH-TULhb A % HSD proper initerior L4
Lk 518 assemblage 3£ LBV EDUOEELL
V. FDX 51 assemblage RV EHDEIINEX, A

B 563

% [P @ proper exterior iC] 5 &S,

2,23 P % program, E % P D constituent

assemblage L3 %, E 3 (block)
“begin {declaration) D:;
{declaration) Dm;
(identifier) Li': ---: {identifier) L;':
{expression) Ei;
{identifier) Li*: ---: (identifier) Li*:
{expression) E,. end”
(zZit m>0,n>1,41>0, i2>0, -, 1,>0) THB &
%, j=1,2, -, m gNLT D, & P @ [proper
declaration] & X433 F 1 1<k<n, 1<5<i iTxt
LT
wp b
DD constituent % P @ [ proper labelling] &~
X 55
T 38 P @ constituent {expression), V % P O
constituent {identifier) Tk 3 & %, JEFX
T, V>
% [ parameter-specification] & X 3s.
E »
“procedure ({expression) T, ---, {expression) T)
{primary) T': ({identifier) V3, ---, (identifier) Va)
{primary) F”
(zZit n>0, m>0) DD (procedure notation)
ThdEx, 1<j<nm LT parameter-
spectfication
TV
% P o [proper declaration| LU, E1Z D
parameter-s pecification % [ E D proper interior
i) HsE0D.
2.3 Parsed program
2.3.1 P % program :3%. P D% D constit-
uent LT, %0 5D [immediate constituent ]
BEOFToh, RO ETORENEIhE
753
E % P O constituent 3 5.
(1) E # ¢blockd
“begin {declaration) D ;
{declaration) Da;
(identifier) Li': ---: (identifier) L,':



564 i) #

{expression) E;;
(identifier) Li*: .--: (identifier) Li.*;

{expression) E, end”
(Czik m>0,n>1,01>0, 220, -, 1a>0) THB &
%, E o immediate constituent |3 D, Da, -, Da
O immediate constituent & Ei, Ez, -, Ex Th 5.

{variable declaration)

“let (identifier) V be {expression) F”

& {formula declaration)

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

O immediate constituent 3 F Tadh 0, {mark
declaration) | immediate constituent 375\,

(2) E 3 {closed expression)

“({expression) F)”
THBE%, E O immediate constituent |3 F T
5.

(3) E 3 {code)

“code ({selector) S: {expression) Ei, -+

, {selector) S, {expression) E,){primary) T
: {codebody) X”

(it n>0) ThbEx, E @ immediate constit-
uent |3 Ev,E2, - Es BXU T Th2.

{ zoBa, T % E O [typifier] ks '}

(4) E ¢

“real [{expression) F] (real donor) J”

DD (real notation) >

“bits [{expression) F] (bits notation) J”
DD <{bits notation) i»

“gtring [{expression) F] (string donor) J”
DD {string notation) TH 3 & X, E © imme-
diate constituent |3F TH3.

(5) E 73 (array notation)

“array {array bound) Y ({expression) Ej, -,

{expression) E.)”
(czic n>1) TH2Ex, E D immediate constit-
uent |3 Y © immediate constituent ¥ X U En,
Es - E. ThH 5.

Y 5

[“(expression) F1: {expression) F2]”
OHTHBEE, 0 immediate constituent {3 F1
BLU F: Th3. YV »

“[{expression) F1:]”

n

A B
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“[{expression) F3z]”

DTH B E X, D immediate constituent (371
Zh FL & F: THA. Y B¢

“[ 1
DD & %, immediate constituent |15\,

(6) E % {structure notation)

“structure ((selector) Si1 {expression) Ei, -,

{selector) S. {expression) E,)”
(it n>0) TH2 &%, E © immediate consti-
tuent | Ex, Ez, ceey E,. Thb.

(7) E %3 (procedure notation)

“procedure {expression) T, ---, {expression) Ta)

(primary) T {procedure donor) J”
(czit n>0) TH5Ex, E D immediate constit-
uent |3 J D immediate constituent 3 X Th, T,
T, T TH5.
J s
“:({identifier) V1, ---, {identifier) V,)
{primary) F”
(it m>0) O TH 3 & %, % D immediate
constituent 3 F T 3. J H2815 5 immediate
constituent (37500,

{ T, Tz, Ta % E @ [ parameter 1Zxtd 3
typifier| L& 3. T % E O RIS B typifier]
EXk3, Vi, Voo, Vm % E O formal parameter |
Lk F % E O [procedure body| & X 3s }

(8) E 8 (array element)

“{secondary) F [{expression) E’]}”

TH3 &%, E O immediate constituent |3 F B X
U E Th5.

{ E' %2 E @ [subscript| X35 }

(9) E 3 {structure element)

“{secondary) F [(selector) S]”

ThHoLx, E D immediate constituent |3 F T
5.
(10) E % {procedure call)
“{secondary) F ({expression) E1, ---, {expression)
E,)”
(zzit n>0) Thd &%, E O immediate constit-
uent 13 F, E1, Ez, -, E« TH5.

{ zoigs, Eiy Es -, E.% E D lactual para-
meter| Lk 35 }

(11) immediate constituent % F\T3R~7= constits
ent &, {formula) DD constituent &iT1ZFE|

..

(

4
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DB,

fparse |3 (expression) %, syllable % terminal
symbol & LT parsed tree 8T LH E&T 5.
L 72585 T (expression) ({formula) #» {secondary)
h> {primary)) DKDEXDEHT non terminal
& D ({expression), {secondary), {primary)) % im-
mediate constitute LR LTIRE L. T OERBED
parsed program TI3 formula WD parse (ZHiT
\3 mark @ facing & priority 2 pEEL45.) i
BbhTHIEW. (formula D parse $THT
155 & semi-legal). ]

2.3.2 DX ST immediate constituent % E|y
¥ 7z program P %, BiEOKHEMBEI Iz s &
120 [parsed program]| & X 3s.

E 33 P O constituent (formula) Tz L %, E
i

CMO M OSFI My M PFa M2

Min »'FoMi1*--- My
(2 iz n>0,4020,i1>1,i2221, -+, {a-1221, 14 >0 T
F\ Fy, - F, 33 ~T E @ immediate constituent,
MO, o, MO, MY, -, Mia ™Y M, Mia™ 133 XT
{mark}) DETH 5.
ZDBA,
CMOe M0 () Male Mt () M2
Min*" () My Miy™”
% E O [frame] &3

{ F1,Fo,-,Fx % E @ [operand] L X3 }

2.3.3 parsed program P D3H % constituent %
[direct constituent| & X 3. ZhAERODOL D KER
HIiCE#ET 5.

(1) P 3 P @ direct constituent T 2.

(2) P o direct constituent D immediate
constituent |3 P D direct constituent TH 5.

[ TR S, % syllable, E;x % E: ® immediate
constituent =93 %, Eo ITORDL S icparse X
na.

E,
S1--S2EqSa-es-e- S‘Eogss--»ﬁsEQ& ------ Sa
Ss-{SwEonSu---SnEmSla'"514501352'”3‘5

—

ZDORD E (33T Eo @ direct constituent T
H»5.1

2.3.4 P % parsed program, D % P O proper
declaration, E % P @ D ic&3¥h 3 direct con-

23 565

stituent £4°5. E #5ATLHS D itdghTw
A & D15 constituent {procedure donor) HV&EDd
&%, E % D @ lexplicit constituent| T&H 2
s,

[explicit constituent 12 2.11.3 TEibh 3.1

2.4 mark declaration

2.4.1 {mark declaration) {3 mark Zx LT
[ facing | %, mark OFEFEIICK LT [priority]
ZEETS.

facing % [double-faced |, [left-faced ], [right-
faced] Ip» [non-faced| T 7%. priority i3 [natu-
ral| p [reverse| T&H 5.

{mark declaration) D 23

“let {mark) M operate (left priority) Z

(right priority) Z2'”

DRETHBET 5.

(1) D % Tmark M iCd2EE] L&

21) Z & Z MEBRKETRVEE, M3 D
iC& Y double-faced & [EEX] h 5.

(2.2) Z T 2B THsEE, MiID
itk Y left-faced & TESE] 5.

(2.3) Z 8EBTHY Z' BETRRVWEE, MZD
WX right-faced & [ES&] h5.

(24) Z & Z BLbiZETHBEE, M I D
Tk non-faced & [BEX] h5.

B.1) Z

“before (mark) Ni, ---, (mark) N, left”
(it n>0) oD E %, D % i=12,--,n D
MERFE (Ni, MY it 9 % reverse declaration| &
X4

3.2) Z s

“before all left”
DD EE, D %F~XTDmark N O [JEFR (N,
M) iz3dicxtd B reverse declaration| & X 3.

3.3) Zr M

“after (mark) N//, ---,{mark) N.’ right”
(czitc m>0) DD &L %, D % i=1,2,-,m @
TNEREXE <M, N/ iextd 2 reverse declaration] &
&3

3.4) Z' M;m

“after all right”
DO ThHsbEE, D 25 _XTD mark N' O [AF
st (M, N> iZxtd B reverse declaration] & X 3.

{ D #{(M,N)icxtd 5 reverse declaration D



566 1% #
Ex, (M,N) @ priority % reverse SEHT 5.
LU D 3 {M,N) icxtd 3 reverse declaration
TlEWEETd, (M,N) @ priority AT LD
natural LERINZHDY TR, (-2.4.4) )

2.4.2 3 mark &, mark O 3 icgL
facing E priority 3 5. {c@R L FEick b
[standard declaration {c & V), MHILL-» TIEHEINT
WA EMPBB. EOD mark izt TEEL L DS

AT L

DD facing UDRILI-TEEINTE ST, F/:
mark DEDFEFHICH L THEL EBV EDD
priority UDREIl>TEEI LTIV, FD3 %
(M, N) icx49 5 priority BEIU-TEEIHhTW
30D, mark M, N OB bV E2kRLT
Sfacing PSP - TEEINTVBE ELZDATH 5.

2.4.3 P x@EgEXhic program, M % P o
constituent {(mark) &4 3. [M O facing] iZRD
Ba& (1), (2) kkbEEEIN 3.

B4 (1) : BHO interior T M %4%, BSD
proper interior {Z mark M x93 proper dec-
laration 241 & 515 P D constituent assemblage
DEETS. COHA, EREDESBTRTO
constituent assemblage DRYDEHHDIRFETH/N
bD&ET32E, M O facing 13 E O proper interior
itk B proper declaration itk M kL TH
E XNt facing ThH5.

BA (2): (1)IKBVW 3 & D135 constituent assem-
blage ZOEDHINY, M i LT facing Hsgi
P-THEEINTWE. CZoBEs, M O facing i3
M it UCHIPL- TEE &N/ facing ThH 3.

double-faced 38 M O facing O:%x, M %
[double-faced| & XU, D facing L THMH
BOWWEET 3.

2.4.4 P ZEgEXINK program, M, N BZED
constituent {mark) T&H >T, P DE—D constitu-
ent assemblage D proper interior [TH s, &b
ic P O proper exterior T 5% &7 5. JAFEKM,

N> @ priority 3ROBA (1), (2) KLVEE
xh3.
BA (1): HSO interior it M & N %24 %,

B4 D proper interior T mark M i» mark N iC
9B proper declaration %4tk H15 P D con-
stituent assemblage DEHETS. COHE, E %L
D& HIETRTD constituent DD EAHFDMEFET
BNDOLDETE. (M,N) KLT E © proper

n B Sept. 1971

interior Z¥5} 5 proper declaration DRJIT re-
verse declaration 3% % &%, (M,N) © priority
I3 reverse THY, 1 Ex, (M,N) © priority
it natural TH5.

BA2): (1)kBF B X513 constituent assem-
blage 13V &> b1, (M, Ny iextLT prior
ity BEILl-TEESh T3, CoOBEs, M N)
D priority ¥ (M, N icxt L'Cﬁfﬂao TEE&
priority ThA.

2.5 Semi-legal program

parsed program P %, KD > DDELAH7-
T EEXDH [semi-legal ] & & 32,

(S 1) P O constituent TH2ED assemblage
D proper interior iCh, &D mark iKHLTIE
CEBVEDDEF UL,

{ U7cd35 T constituent{mark) 3% L&
DD facing ULprdlisi. |}

(S2) M #5 P @ constituent {mark) T3 &
& M O facing BEEEINTNS.

(S3) E % P o {ormula) OFD direct con-
stituent THY, E o direct constituent 33 E,
Es -+, E. (TCit n20) Thy, #0542 E i

“E¢ (mark) Mi1E\ {mark) M:Ej ---{mark) M.
E.” (zzit 1, n—1<m T, sequence E¢, E/,
-, En' i3 Ei, Ez -, E. & m—n+1 fDZED
KBED permutation) D TH B &%, KD &K
URTASH

(SA3. 1) m=1 D&%, M I double-faced T
»3.

($3.2) m>2 ™&x, M |3 left-faced, Mn
i3 right-faced T, Ma, -, Mn-1 |3 non-faced
TH5.

(S 3.3) Eo » formula) THb,

“F1 (mark) NF;”

(zZit F1 1222 {expression) DFEDNTIHTH
D, F» 3% P @ direct constituent OWFhh
TH5.) OKTHBEE, (N, M) O priority 3
natural TH 3.

(S 3.4) E. 8 (formula) THhD,

“Ft {mark) N'F"”

(zZic FY @3%dp P O direct constituent DT
Ny THY, F 3%h {expression) DD Th
HTH3.) OFTH2 L%, (MayN'> O priority
B3 reverse ThH 5.

&



&

&

Vol. 12 No. 9 i

[,_I)CL MiEVMEY--Mu' E,'

F1NF; Fy'N'F,
FORT (N, M1) 13 natural, {(Ma',N') {3 re-
verse TRFHEL SN ]

{ P % program &3 5. P % semi-legal pro-
gram L3 B1picid P B&e (S1), (82) Bk
(S 3): PicBIT, left-faced & right-faced
tituent {(mark) FELEOETDLICHES

stsiuen, mark) O AaLTaImYY o DA O

&, XD non-faced constituent {mark) % & left-

HE 567

faced EX3I5T B right-faced @ (mark) ORJiICE
{, BT EBBRETATHS.

(straight language T¥1}3) program P O
[parsing | &3 P % parsed program L3 5K%5
13 immediate constituent DLV I THB. P 8
FORBEEITEE, P & semi-legal L T5ZD
R—EBMICRETES. T (Be)

(REF 46 4E 4 B 27 B4

A=k /3 N/

parsing



