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Abstract

A Syntax Analysis Program for LL(k) grammar by means of the top-down method is easy
to understand.

It can easily be linked to Semantic Programs and be modified when the syntactic structure
has to be changed. On the contrary, it could only deal with simple languages; it was hardly
employed in order to construct compilers for practical languages, e. g. FORTRAN.

In the present report, an algorithm will be offered for an automatic generater of Syntatix
Analysis Program for an extended LL(k) grammar. An optimization algorithm for a generated
program will also be offered. In the program, no pattern-matchings are required for nonter-
minal symbols. Finally, the algorithm will be extended so that keeping the cleanness of the
top-down method, it may deal with the Syntax Analysis of Fortran. A simple example of the
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extended algorithm is also given.
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Table 1 A Syntax of Simple Arithmetic Expression
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Table 2 A Syntax Analysis Program of the Simple Arithmetic Expression
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Table 3 A Simplified Program (1)
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Table 4 A Simplified Program (2)
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Table 5 A Simplified Program (3)
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1) A-uy, A—-uz, -, A—>ui (2. 1)RDORT A*
(u)NhMug) BERE SN EDH 3 bODLEKE
+3. (Aw) i=12,-,1 %75 70RFOHE L,
ZhicAOfORE2F 5.

2) &N (Au) TBVT, u OEFOF & HiIEkE
BEETHEEE, Loy o, -, oo RTINS
£ THAERBUNON, KR bOEBRLKET
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Table 6 A Syntax of a Logical Expression

S—je—BE 11 BP—j 16
BE—BT 12 BP—TBP 17
BE—BEVBT 13 BP—E=E 18
BT—BP 14 BP—(BE) 19
BT—BTABP 15

Table[?7 A Syntax Analysis Program of the LogicalfExpression (1)

S [ i (%, S1) (2)

j (%, S2) (ERROR)
S1 ] - (%, E,1, RETURN) (ERROR)
s2 I - (%, BE, 11, RETURN) (ERROR)
BE I j (BT, 12, BE}) (1)

i (BT, 12, BE$) (%)

R (BT, 12, BE}) )

( (BT, 12, BE}) (ERROR)
BE$ It v (%, BT, 13, BE§) (RETRUN)
BT i j (BP, 14, BT#) )

i (BP, 14, BTH) ®)

( (BP, 14, BT$) 3]

T (BP, 14, BT$) (ERROR) ~
BT: I A (%,BP,15,BT$) (RETURN)
BP 1 Jj (%, 16, RETURN) #)

i (E,BP1) #)

( (KMHAEILL)) (%)

a (%, BP,17, RETURN) (ERROR)
BP1 1l = (%, E, 18, RETURN) (ERROR)

&) 1) EOREESo S Ai2 Table 5 DLOEA A,
2) (HEHRZVIOFA 2RO T T ) X L TREHEL .
Table 8 An example by extended algorithm.

L@ [ a (#%, BP, 17, Path-1) #

J (%,16, Path-1) )

+* (N@3) (€3]

i (%,9, Path-2) (ERROR)
N@1 It = (%, E,18,CRT, PC-1) (ERROR)
N@2 I ) (POP( (), %,CRT,PC-2) (ERROR)
N@3 = 4 (%, T,3 E$ PC-3)
N@4 il ¢ (2, E$, PC~4)
N@5 1 ) (POP( (), %,19.10, PC-5) (ERROR)
PC-1 I v (Path-1)
PC-2 I 14 (Path-1)
PC-3 it = (Path-3)

) (Path-4) (ERROR)
PC-4 It = (Path-3)

) (Path-4) (ERROR)
PC-5 o (Path-2) =
Path-1 | o (14, BT#, 12, BE§, N@2)
Path-2 |l 4 (7, F2,5, T$, N@4)
Path-3 || 12 (N@!1)
Path-4 ] 4 (N@5)

5&; gﬁ (Ax u) t’léﬁﬁ (S?a‘)’u'i(fiaf) "\@ﬁ@&

ZDImA 5.

—C(I‘%&%y Hﬁ (D’T) b)‘;gﬁ (51 al)r"'r(é»ai) ~ND
BEEEDOOMAE. 22T foay, -, Eoay 2T

3) 2)OFBEDHKIIIZBZFTTHILS.

i (nw) T, © OXFORENKREES a TH3
E&, ZofficadBbhiins2&icy3d. 22
D EofcBEbh 2 RBEESOLH&kE I={x1, -, 2}
T3 LRoFmETHONLANS 5 7 OKM
(D,7) Tt LT, ROVEELTIES.

4) r=z88 iKBWT, z:el, f RESHEL-

NELUEZEBRBANORNERBD S DEBR NS D%
2M|LT 3.

5) 2) RU4) oMBEHBIh EMRE{B2ET
7125, :

Table 1 O¥HFOMZic Table 6 DRER DAL
E2BMUAXE T, BP 250K TN SEBAH
LTd (¢ 23 LAMHRILVLOT, (BP,E=E)
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Table 9 A Syntax Analysis Program of the Logical Expression (2)
S it i (%, S1) @)
J (%,52) (ERROR)
S1 i - (%, E,1,RETURN) (ERROR)
S2 1 - (%, BE, 11, RETURN) (ERROR)
BE I i (%,16,BTE) 0]
i (%,9, F§T$E$, BP1,BTE) 33
7 (%, BP,17,BTE) ®
( (Stack&Read, L@, BTE) (ERROR)
BE$ I v (%, BT, 13, BE}) (RETURN)
BT I j (%,16,BT#) @
i (%,9, F4T4E#, BP1,BT§) ®
hl (%,BP,17,BT§) )
( (Stack&Read, L@, BT#) (ERROR)
BT# i A (%,BP,15,BT%) (RETURN)
BP i j (%,16,RETURN) 1))
i (%,9, F§T$E$,BP1) @
( (Stack&Read, L@) (ERROR)
al (%,BP,17, RETURN) (ERROR)
BP1 ] = (%, E,18, RETURN) (ERROR)
BTE 1 A (%*,BP, 15, BTE) (BE})
L@ il a (,BP,17, BTE, N@2) @)
j (*,16,BTE, N@2) 6}
* (%, T,3,E§,PC-3) )
i (%,9, F$T3E$,PC-3) (ERROR)
N@1 ] = (%, E,18,CRT, BTE, N@2) (ERROR)
N@2 1 ) (POP ((), *,CRT,BTE, N@2) (ERROR)
N@5 i ) (POP ( (), %, F§T4E$,PC-3) (ERROR)
PC-3 i = (N@1) @)
) (N@5) (ERROR)

#) Table 5 O 5FELUT&~HICANS.

2
(BP, (BE)) ) (BP,E=E)

(BE, BT

3 4
(E2T) (E,T)

(BT, BP)

(B8PABP) (BP,j)

é r;\l:g,tkéiﬁ P (P, (ED
BRFINOBS

Fig. 1 An Example of the dependency Graph

& (BP,(BE)) AL 5. Fig. 1 K2 DB
57%H3.

4.2 BMEFHEEZOER

2ETONIHHETIR, 22U EoEEBO &N
ZEALL S XodikEdiskis  Efca L, kico
RGBS 5 755, FOERBAAEHET L
HEFuSS LOEREERNE. ZOF0S 54T
BRFELL—D20x4% v I 2ERT 5.

I oLoBEbLN L, ADK, AZEMNZADED
2Mio2tkE N Tt&EbL, ThicES%:2175.

1) I omPAOKRERIEEE SO (6 anp), (2
T 7eV-3, 4V 55, BUHT N KBTI

FTEHOIXE. ZOEE (hu) LT3, 8 ()
HoE (& any) ETOHONE (7, w), (1, Dater), (2,
nauz), -+ (Pmy @m) £ L, 'SRIST3ERBROESE
0Py pm T B C T Pa=E uw=pp &7
3. TOR,
a (%, & pm Om¥, path-I)

D ChiR3aboiRUE3RENNeOENSR
POHKBEECBTEINLCEABIDHE ST
LATHB. LT ERESH e 2BHT I 0s3
LEEDT, i 3 7e BEERSERBE DS
XicgEH»ns. path-l 37 XNELT, HORN (7, )
(71, 2111), ++, (w1, Mmttm-1) CRIET BT BT T &

path~l10 (fim-1, Prm-1, Pm-1¥, -+, @1, p1, i¥, N@!')
2EDT. ZHiZ 7a TTEEMKTtHE M T
BREBBIRZIELERHEMLDELE TS0 5 LTHS.
ZZT nd i3 BEBROERBIE D LEHE
x, N@U 35 ~n47T, I Bfi (,u) OFSLE
b

122U, m=1 O&&xixxt a (k,7, 4 o1, ¥, N@
) %, m=0 0t &It a (N@) 2fEB. TRXT
DOENCDONT, MicBEbhd I 0TUAORBESD
BA% a, e LU, & ai TOWThizo~ton
a; (vi) 2fgh, ROTur S5 L%ilE5.
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L@l ar (v1) (#)
az (v2) (§)

ar (v:) (ERROR)

2) N o&HE G u) lcfl, u b xnn, anp, 74
(zzT zel, V-3, peV*) icftn, £ h
RO7ar 5 L52Es. ChiduORFeEI DS
OTH5. ! 38 (& u) OBSTH 5.

N@lis (pop(x), B, p, &4 CRT, PC-I),
N@lte (%, 7,8 p. €4 CRT,PC-)).
N@ljo (@ p, &4 CRT,PC-))

T pop(x) 12RE v 270 —FE LW x 55—5

BRy 7Ty 7L, £E3TRNERDETE TS5
LAiEHF. CRT (Check & Return) (2Hi (£, «) A8
AOMOEEDAED, 2%y 70—FLII L@ %
FEOH LB 24 » 212 TL@AEFEC L
] BA-TWBEENER Y LT v 7 LTEAKTS
0y 5 ANDORDE, £5TROLERRIZIENINT
WAREATET e 5 L4THS. PCI B~
ZTH3. p BERBA v OFSEEDLL, &
it & BEBRBOERMBAIE DL ETES.
'3) N oxofi (nu) »5 12 EOKI%S»D
1257, RULDT N offiicET 3L TOHDOF %
1215 BT, (64, vi), (8, 827 va!)y -+ (Om-1?s O/ mjvmyi),
Bust, 1) j=1,4,q,0mi!=7 T 3. .

Omjr?—8mstvm! DERBBIT, S=2a,0mialhs &
?5&%, hl(vml-l’ﬁl) B j=1""rq (de' L, EoD
2OLFBEHABROET B, (1 w) ~NOATEED—
20 & &, PC-lo (path-k) ZfEbH, AF1#A32 2L
Lol xid, i umj b)) OBEE bn, -, by &7
3¢

PC-l| bu  (path-k1) (%)
bis, (path—k;)
b21  (path-k2) (%)

bnis (path-k,) (ERROR)
*¥g3. 7~ PC-l(path-check) DD\ /e 7/ v/ 5
LREDERIE-T N OfIcEShERY, BT
2230560 TH%. Path—k (35 <VET, @D
5 (8, v), -+, (Om-1, Om¥m-1) ICKHEF BT B 5 4
path-k]0  (Dm-1, Pm-1, Onk, ---, T1, p1, 0%, N@!')

n = Mar. 1975

2FbT. TV RE B v) 0FS, 0E 120
MNERMBOERRANEL DL EDAELNS.

4) 2BBTHEONT 0T 5 ATHREL D
MEBSIC T4 » 7L DA ZEANKEESHIEZ R
2y 2L, ANMBERIDTTHBERY ENEFEHA
ATRE 9y JIRODENBETS 70T 546 2FED
4 Stack&Read: L5~ L@ % ' TRYP-T
<.

Table 1 0¥ #oriz Table 6 DHRBERX OHEX
EEamlrXBEiel, Fig. 1o/ 5 7%2%iz, ET
ORIz FEEBOTESAME 7 97 5 4% Table
8 (MEZR) kb3 ThrziMtlzzdoz2
BEOTNT )X Lk > TESNIT B 5 Lz
7eb@%Table 9 (RIEER) IKHS 3.

HXOmIZFTHRE Lic { VWEKR EBEFEROKX
B, RELEMEERERORREWEELFAHTS
ZEizThld, AEiTo~AFET FORTRAN ©
BT 005 L2ERT 3 EHRS.

5. EbH O

R hde LL(k) kit L, BERO X WESUE
W7 e s seRFHREREL. COFRRI) &
ATENEBEORASICRREZ v 7 BREAT, i) JE&
HMESMHTIRINCE, i) EFEIOEZRVTE
X10b0ZRETNIEEY, V)FREESHO X,
RBEOKMES TS, Hiz, FORTRAN &z
HAHEKE LS, TATVXLEEELLOT, LL
(k) OFRDORPT IEFEL LEBHRZEEDOEE
NWZEORBAENR LB EELS.
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