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Program Generation from First-order Logical Expressions
for Problem Solving on a String Domain

TADAYUKI YOSHIDA,t KIYOsHI AKAMAt and E1ICHI MIYAMOTO?!

It is very important but not easy to write correct and efficient programs for solving prob-
lems. In this paper, we propaose a new method for automatic generation of correct and efficient
programs. We assume that we are given a language recognition problem that is formalized by
using first-order logical expressions. Correct and efficient programs are then generated from
the problem specification. The class of programs generated by the proposed methad corre-
spond to the one of finite automatons. In this paper we adopt a computation model based
on equivalent transformation (ET model), which formalizes the relation between specifica-
tions and programs more generally than other existing models. In the ET model, a program
consists of equivalent transformation rules (ET rules). We generate many ET rules from a
given specification represented by first-order logical expressions and select “efficient” rules
among them. We generate ET rules by “meta computation” and select efficient rules based
on an evaluation function. We can obtain correct and efficient programs to solve language
recognition problems from their language specifications naturally represented by first-order
logical expressions.
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75 LR L.
KRN TR, TOM@EZFIEL T, XFIIEETD
Tud o LNERD R EE#BRT B,
2.2 BEEMEMICLSBEOERL
s(2) 3 Te BEFBL DELVXFEFITHS ) 2E
HKIBTFLETB.
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M(P") =T RO LT P ZEREL P %2E
5L THB.
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3v|8 = bav))
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specialize ({s(aa& X)})
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OEEEZNEN, GR, MR, Pat LT53.

705 LERY AT LTIV )X L7 B
SHETHRT 5.

(7RTSLER7IVIVXL]

GR :=0, MR := MRy, Pat := {s{(&X)};

while(Pat # @) {
Pat’ = Pat ;
foreach p in Pat’ {
r := generate(p, MR);
if (r # null) {
if (eval(r) =1 {
GR := GR U {r};
Pat := Pat — {p};
} else {
MR := MR U genMR(r);
}
}
}
Pat := specialize( Pat);
}
return GR;

%9, GR, MR, Pat ZZNFThytT 3. 20
b, By reFBTMISA—UPELEBE
THERONIEZGF D (while )L—T). ERMNIL,
WD —> Pat % Pat’ \ca¥—U1kH&, Pat’
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HAEICHWA T LR TERLIICT B, Pat’ OF
NTOEBREYIBL /25, ZORBETOT b LA —
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BOiRY.
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K. TOCER, #EHL T Ouh bR B XFNE
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BERARNFH|THS. £, AZLFHE51EIC
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52 X &

W—IVERE, T A2E EFHE N R SR 5T
LICE - TITS. AZHEINE, v R A DX E51E
EREEROVHEI-DT FLT, RT AW ART N L
LREmENS

h — s(aa& X)
DXILEHTHS.

53 XZIL—Ib

FMEBIC K BN IVERTIE, AXEEERETS
TEICEDI—IVEEO T, AXEZERTZIL-
W& T RAZL—)L | LS. AZIN—)VDERLRORT,
*X DX+ WDV TVBERI HEED AXL
FHERATES | BERTHD, « BHRETR. %W
DX % WDVTVWBERI T ZORICHEL &
WIEOHEBZRATES | BEHTHY, 9EHE
.

AR LDFITHW: A2V —ILOF%LITFICxRT.
=1L, k., B, Ey R —BERERNET5.

ml: s(xX) QEHRHN S HIMNBIL—IL
s(xX) — Vav¥3([*X = aaal] = 37|86 = bavy]).
m2: V ORE (m> 1)
Yo - Vo E(xX) —
=31 - - oy B (*xX).
m3: 3 DRE (m > 1)
Jag - Fam ExX)|aa. -, am]
— EGX) %W, %W
%Wy, - %W &, WIETB o1, -, om] ZTH
FTNBEBA BT HET.
md: BHINCEERZ
—3oq - Fan X1, # X
g X 4 X) € MUQ)](m > 1)
Q = {g(+ X1, 4 X,n) —
oy -+ Fo, E# X1, - %X}

XFEFHEROMERMICBY 2 —FHRERRENr SO7 07 T LAEK 17

TeIZL, [FXi1, - X & B OFRICBHRERELT
X1, 3 X NEENTVWAZ EETRT.
mb: - = DRE

S(Er = Ey) — Ey, k.

6. IL—IVDERH

RETIE, W—IVERBIL—F > generate DE)EE
AT 5. MMEDHE L, EFONBZN—I r, &
rd: s(a) — (true)
rl0: s(aea&X) — (false)
15 s(ab&eX) — s(&X)
EWVIHAET A DO — LV DERBEDAZRYT. HE
LI AR —IVDER% MR £T 5.
6.1 Jb—IVERBRE
6.1.1 £ #1
9, s(&X) EVIBRE BTN AR EZ
TR, AZNV—IVEE MR ZRVWHET, AXEH
plid pl2 ICEHEI N 3 (FEHIL, T8 A2 B8).
pl: h— s(&X)

p12: b — [q(&X) € M(Q)]
Q= {q#Yaa#Z) — [#Z & rep(ba#U)]}
LEM2TPLEPIZORT 1&D,
re s s(&X) —
b [o(&X) & M(Q)]
Q = {a(#Y aa#t %) — [#2 & rep(batU)]}

EWVS BB —IVHEREN S, Thb5,
generate (s(&X), MR) = r,
TH%5.

LAL, TONL—IVIFHEEE B I HVDT,
TNV E AZIL—IVEERT S (4.5 B,
TOERLE AZV—)V7% MRIGEMU T, MR &
5. DIETIE, MR ZRVWTLV—IVERETS.

6.1.2 JL—ILDERH 2

s(a) EVIHINE—VREZTIRE, ARV LB
MR ZRWIEHET, AXHiplid p8lcEBEIN 3
(FEAI, TR A3 2R,
pl: h — s(a)

p8: h—

Lo Tpl & p8DRT 4 &,
14: s(a) — (true)
EVIIL—ILHERENS. ThDE,

generate (s(a), MR') = r4
TH5.
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6.1.3 Jb—ILDER 3

s(aaa& X) EWVINR—2 B BEZTBE, A2 —
VEE MR ZRVIERET, AZFplid pl3IicEH
ThB (B, TR A4 B8R

pl: h — s(aaa& X)

p13: B THER

L7 Tpl & pl3DART 2 KD,
r10: s(aaa&X) — (false)
EVIINL—IVBERENS. Thbb,

generate(s(aaa& X), MR') = r10

6.1.4 JL—IVDER 4

s(ab&X) LWVINEZ—VEEZIAGE, A2L—
VB MR ZRWIETET, AZEiplid pldic s
EhB (GHEE, (T3RA5 B,

pl: h — s(ab&X)

P13: b — [q(&X) € M(Q)]
Q ={q#Waa#Z) — [#Z & rep(ba#U)|}
pld: h — s(&X)
LTcA->Tpl & pla &b,

r5: s(ab&X) — s(&X)
EWVIII—IVHBERENS. Tixb b,

generate(s(ab& X), MR') = r5
TH5.

7. 7095 LERY AT LOREH

COETR, AT ST LERY AT LOREE,
EREINBZT 0TS LONE (EXE, Sk, 2=
M), EXVATLEBEOERYE, BLXUEKTEZT
0y 5 LOZRREICEL T3,

7.1 ERTh37075L04HE

711 E % &

EREINBT OS5 LE, SHEL LV OEEL
LTHELGNS. ERENBHEAXDEMELL-—ILOE
Wik, Rk 3) L ELOBRTRIETZ T LA TE
. LEA-T, 7075 L2k0ES S RT3
TENTES.

7.1.2 & 1 #

ERENTT 07T L2EOEERI, RO 2DO0
BENLABICEMB.

o ZF4ICKY, DRIKBXHE 1 DOV
UHEAATREIC B, LAE M 3icky, 3E
DFPTL—IHERATERLSZZXoEhT LR
VAR
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o HfE2ICEY, THLOYAX (EREEBOR
HERED) BT ((true) £724& (false) IC Ko
T7 b dbEd, Y/X30L73)
BT, Fl, TRLOYARIIEEERTHS.
Llehi>T, &1 s 7k LIk, VLV EEREREA
TR EICEY, &7 (true) £7/2F (false) ICEE
MZ 5N A0T, LICHY 2 EERSHERINTE
WX TERL TV —IIRITHBRAT YT TR L
MTES.
713 ¥ X #
AL TERLT=T 0T FLERBNT, 24 HiTO
XTI RE, RDKXIICED.

pl: yes — s(caaba)

p2: yes — s(aaba)

p3: yes «— s(a)

pd: yes «—

T DEBSBE TRV FHAL L2 LI MORT.
13 s(c&X) — s(&X)
r13: s(aaba& X) — s(a&X)

p3 — pd 14 s(a) — (true)

cthe, 24 HIOEROKRTL2LETSE, 70
T LERETHTLICE ST, KBICEHBITvT
BERS T LHATREICEZ7E1 TR, 1D1DD
EBRT v T I BEIEI A 6 IERICHE x>
TWBI 5. LEDN-T, SEMENREL
WEINTVBLVZS. £, FIERMICBOTE,
24 HITOT MY S LERCIEER, 10 82U
MBEDICHL, ERLETOTSLTE, 1 2 UBL
Texh, FREMICE RESEIEBEINTNS.

7.2 7O7SLERYATLOELY
FHRYXTRET S 0TI LVERY AT LI, EE
IR BT FUE, AR IcH%T 300
TILEERTS. LI ->T, WEEELZ L, #f
K& T B SrERMEN A — b < b Y OFEFETERAR
ARECHNUSEIEL TV DRBLNTHS. Thbb,
FTRTOEBRAAEENGE LIGEIE, ERy
AT LEEROE 2T 2O TAETH S,
VAT LB X T RRED, BERCE— bR T
TYGLTEBEEROR, ELOERERTNT
DALRIEFEIELEL, TS5 L2ERTESRLE
ZbnB. L, —FEaERRERVCTRRTES
RIRED 7 T AR IEFITIEN DT, (F1EH7%2 B AL
9% DEBER TR RBROBRTHS.

BRBEIEHICBEL TROESICEZ TS,

o I BEICRAET 210X, HEIBRERHTE
BT 5 AL TERENHDZML LI,

pl — p2
P2 — p3
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UL, TEAROMEY S AL L&,
o LEZEIEMERRIHTETE, HEX, Ty
I LERDHFEL TSR T LRV E
"H5.
PLEOBHEICK D, AHcTid, ERANEEEDS
BEEHORIHIFEERL T, £R7NLVT U XLOEE
TEDREIRIC DWW TSR L oo,
7.3 B#LE70US5LOHA
TO7S LERDOBRRT, (HRA2ICHZX S
s(&X) —
[q(&X) ¢ M(Q)]
Q= {g(#Yaa#Z) — [#Z & rep(ba#U)]}

EVIOEMEHIL IR ERENTVS

OV, SIBBEEDOTFIERL TWT,
IW—ILAT, TORETEZONVBTILT 7y k
Y OBHRIAVTOWEL. LESST, TOIL—IL
ET, IRTOr— AN TEZ. L, TD
V=L DETEIC B FICE SN E ERT 3%
Y, BEEEY, =ML LICIZARNHHDD EVSERE
WdH5.

—7, 33ETRLETOT SN, 7LV T 7wk
DIERZ FHOTANE—RERL, 12— HD)L—
WOEEERS>TWE., Lith-T, 7uysLkl
TEKRELIZHS>TVED, V—ILAEEDT, EiT
BRI T B LBV ATRE T H 5.

TIVT TNy FOBBIERICKELSELRVEDII,
BEOT 0TI LW NT 5 FHEREER 52 % ONE
YeEZOND. LT oT, BV AT L RRERIIC
1920 —)id, §iIBOK >N —ILEEENT
VR,

BTIOT S LERY AT LOFHAERE (cval) X,
33T RLAET O SLEERTZL9CEZLTH
5. UL, FHMEEEEZROEDERMOBA BT LI
&b, EHEhBZT 0l S LCEENZL-NVERS
WWEFETBIENTES.

e 2, AT TS LERY AT LOFHRRLES
EYNCRET BT LIc k- T, 5A6NTRIELRE (K
N T SEEANE) o,

(1) 777Xy MIRELEWIL—ILICKBET7 0
AN

(2) TIT 7wk OWERE RV THREL Fb—
Mcks7ar 5k

EVS 2EED (LNIVDES) Ty S LEERT

BTEWTES.

NFFIEH ORI B 5 —~FERERBEN D70 5 LAER 19

8. HEbWIC

AEAFEE, FMHEROERICBLTINETIThh
Tz, —RheEamERAORVICET 505tL, M
FerREERTL NIV O & SMEEL — L2 ERT
BEVHSAFERBCRNITHESNE.

AT, ERT AT VS LEIA—r< R VIC
YT 2L ~VICREEL THEAL D, COFER
FNEOE S LEARERR RO 0T I LEERK
TEHEHNCEBAT AL TES.

2% x K

1) Lloyd, J.: Foundations of Logic Programming,
2nd ed, Springer-Verlag (1987).

2) Lloyd, J. and Topor, R.W.: Making Pro-
log More Expressive, Vol.1, No.3, pp.225-240
(1984).

3) N WE, CDHBZERS, EAMET  HEERL -
VDR EDHERRIERE, SIS S5
& (1999).

4) HFHEAT, K F SAET  —EREHH
DHMA e 7 RBERROME, EFE RS
B 2MFERE, KBSESS-6, pp.17-24 (1998).

1 4

Al M(P) DES

HFEMFR P OBk M(P) £id, DFOX3ICL
THELNDERET N LOEETHS.

M(P) & [Tp]'(0) U [Tr (@) U [TPP@O) U -

= U, l1e (@),

T, Ip ik, UTDXICEBEINIEBRTHS.
FBOHERT N LOESE 2 £T5. 1o(x) &, X
DEGEEEZTINTD g DESTHS.

HBZRAN 0L, POTDOIEOWEH C I8

LT,

(1) CoMNEBE (ZEEETEEVED TH3B,

(2) gld CODNYRTHS,

(3) COHDFTXRTORT 4T MLH 2 ILE

95,
(4) CoHOTRTCO—HHEFHNEBLTAS
ENEL D,

Ty

A2 B 1 D
pl: h— s(&X)
p2: h —VaVi3(|&X = aaaB] = Iy|3 = bay))
p3: h — —303F-([&X = aaaf] = 393 = bay])
pd: h—[q(&X) € M(Q)]
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Q = {g(&X) — Fa3F-([&X = aaaf] =
Iv[8 = bav])}
h — la(&X) € M(Q)]
Q = {q(&X) — ~([&X = #Yaa#t 2] =
y|#Z = bary))}
p6: h — [g(&X) & M(Q)]
Q = {9(&X) «~ [&X = #Y aa#Z],
~3y|#Z = bay))}
p7: ko [q(&X) g M(Q)]
Q = {g(#Y aa#2) — ~3V# % = bay])
P8 h — [q(&X) ¢ M(Q)]
Q = {q(#Yaa#7) — [r(#Z) ¢ M(R)]}
R={r(#2) « I#Z = bar])}
P9 h— [g(&X) g M(Q)]
Q= {q(#Yaa#Z) — [r(#Z) ¢ M(R)]}
R={r(#2) — [#Z = ba&U])}
h — [g(&X) g M(Q)]
Q = {q#Yaa#Z) — [r(#2) ¢ M(R)]}
R = {r(ba&lU) «}
b — [g(&X) ¢ M(Q)]
Q = {a(#Yaa# Z) — [r(#2Z) & rep(r(ba#U))]}
h — [q(&X) & M(Q)]
Q = {g(#Yaa#Z) — |#7Z ¢ rep(ba#U)]}
L7 ->Tpl & pl2DFRF ¢ & B,
S(&X) —
{ [(&X) & M(Q)]

p5:

pl0:

pll:

pl2:

Q= {q(#Y aa#Z) — [#Z & rep(ba#tU)]}
EVIN—NREBBENTES.
COEEGRRE TRV AZIL— L ELIFIORT.

pl — p2  ml: s(xX) OER

p2 — p3 m2: ¥V ORE

p3 — pd md: BRFICEEEX
pd — p5  m3: I ORE

ps — pb mi: = DEEDRE
p6 — p7  FRXHZE figid

p7T — p8 md: BHINICEEHZ

p8 — pY m3: I DRRE
pY — pl0 FREIKE M
pl0 — pl1 BAEEED Hid
pll — pl12 HBERFEORRE
A.3 A 2 D
pl: h « s(a)
p2: h — Yav¥8(la = aaad] = Iv[3 = bar])
p3: h — =3a38-(la = aaal| = Iy|3 = ban])
pd: b~ [g & M(Q)]

Nov. 2000

Q = {g — Fa3B~([a = aaaf] = I8 = bay])}
p5: h—[g € M(Q)]
Q= {q— ~(la = #Yaa#Z] = Iy[#2 = bav])}
p6: h — [q & M(Q)]
Q={q — la = #Yaa#2],-3#Z = bar])}
P7: b [g € M(Q)]
e={}
p& h
L7EM2o2Tpl & p8DRFT 1&b,
rd: s(a) — (true)
EVHIN—NERITENTES.
T DERGBRR TRV ARV —NVZLFIORT.
ml: s(xX) DEM
m2: V DfRE
m4: EHICEE B2
m3: 3 DfRZE
m5: = OFEDRE
FRXEHFD B KD, ERRE
PT — p8  ELHIEE RN
A4 ERHI3 O
pl: h — s(aaa&X)
p2: h —Va¥i(jaaa&X = aaaf] = Iv[3 = bay])
p3: h — —3a3f-(|aca& X = aaaf] = Fy|B = bavy|)
pa: b [q(&X) € M(Q)]
Q = {q(&X) — o308 ([aaa& X = aaa] =
3y(8 = bay])}
b5 b [g(&X) € M(Q)]
Q = {q(&X) — ~(|aaa&X = #Yaa#Z] =
I [#2 = bay)}
p6: h — [q(&X) ¢ M(Q)]
Q = {g(&X) « |aaa& X = #Y aa# 4],
“I[#Z = bav])}
pT: h—[q(&X) € M(Q)]
Q= { q(&X) — [#Y = [a#W]].
[aade X = #Waa#Z),
—H|#Z = bay))
q(&X) — [#Y = []], [aaa& X = aa#Z],
—3y[#Z = bay|)}
p8: h— [q(&X) ¢ M(Q)]
Q= { q(&X) — |aak X = #Waa#Z].
—3y[#Z = bav])
q(&X) — —3y[a&X = bay))}
P9 ke [g(&X) ¢ M(Q)]
Q= { g(&X) — [aa&eX = #Waa#Z],
I [#Z = bay])

pl — p2
p2 — p3
p3 — p4
p4 — pd
p5 — p6
p6 — p7
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q(&X) — [r(&X) ¢ M(R)]}
R = {r(&X) — Fy[a& X = bay])}
pl0: h — [g(&X) € M(Q)]
Q = { q(&X) — |aa& X = #Waa#Z],
~I[#Z = bay])
q(&X) — [r(&X) ¢ M(R)]}
R = {r(&X) « [a&X = ba#U])}
pll: h — [q(&X) & M(Q)]
Q = { q(&X) — [aa&X = #Waa#Z],
~I#Z = bay])
q(&X) — [r(&X) ¢ M(R)]}
R={}
p12: h — |g(&X) ¢ M(Q)]
Q = { q(&X) — |aa& X = #Waa#7],
-~ [#Z = bay])
q(&X) <}
pl3: BA TE R
LI o Tpl & pl3DRF 1 &b,
s(aaa&X) — (false)
EWVII—ILEBBTENTES.
Z OFEESRETHW A2V —V 2L TICRT.
pl — p2 ml: s(xX) DR
p2 — p3 m2: YV DORE
p3 — p4d md: BFNCEEEZ
pd — p5 m3: I DRE
p5s — pb  mh: = OHFEDRE
p6 — p7  HRHKZE B#H
p7 — p8 HFR A B
p8 — pY9 m4d: BHIFICE X
pY — pl0 m3: I DRFE
p10 — pl11 FXHKINBE & 0 EZERE
pll — p12 BEHIKZE BRI
p12 — p13 BHIFAEL kO EIZRE
A.5 EREf 4 D
pl: h — s(ab& X)
P2 h — Vov3([ab& X = aaap] = Iy[F = bay|)
p3: h — =303~ (Jab& X = aaaf] =
3[3 = bar])
Pt e [g(eX) ¢ M(Q)]
Q = {g(&X) — FoF3-([abk X = aaaf] =
(9 — b))}
PS5 h o [q(&X) € M(Q)]
Q= {q(&X) — ~(|ab& X = #Y aa#Z] =
I #Z = b))}
P = [g(&X) € M(Q)

XFHEROMBRRICE 2 —EHRERR, 50717 5 LER 21

Q = {q(&X) — |ab& X = #Y aa# Z],
~3y[#Z = bay])}
p7: h e [g(&X) ¢ M(Q)]
Q= {9(&X) « [&X = #Waa#4],
~IV[#Z = bay))
p8: h e [g(&X) ¢ M(Q)]
Q= {g#Waa#Z) — ~I[#Z = bar])
p9: h— [g(&X) ¢ M(Q)]
Q= {9(#Waa#Z) — [r(#72) ¢ M(R)]}
R={r(#Z) « I[#Z = bav))}
pl0: b [g(&X) ¢ M(Q)]
Q = {g#Waa#2Z) — [r(#Z) ¢ M(R)]}
R={r(#Z) «— [#Z = ba&l])}
pll: h — [q(&X) & M(Q)] |
Q = {g(#Waa#Z) — [r(#Z) ¢ M(R)]}
R = {r(ba&U) <}
p12: b — [g(&X) ¢ M(Q)]

Q = {a#Waa#Z) — [r(#2) & rep(r(ba#tU))]}

p13: h — [q(&X) € M(Q)]
Q= {g#Waa#Z) — [#Z ¢ rep(ba#U)]}
pld: h — s(&X)
LTz >Tpl & pld &,
s(ab& X) — s(&X)

EVIHN—NERBIENTES.

ZDEEBBBRE TRV A2V TFIORY.
pl — p2 ml: s(xX) OER

p2 — p3 m2: V¥V ORE

p3 — pd md: BRI EEHA

pd — p5s m3: 3 DRE

ps — p6  mb: = OFEDRE

p6 — p7  FXHIZMEHE (#Y/ab#W)

p7 — p8  HFHIRE ARTY

p8 — pd md: BFICEETHX

p% — pl0 m3: 3 DRE

pl0 — pll FRHFE @y

pll — pl12 BfUfiZH D Hd

pl2 — p13 HBERBORE

pl3 — pld mll: s(xX) O fold ZH

A6 7055 LERBREOHM

4.7 ICEEL V- VERT VI VALT, #©hH
TEL—INESE GR, BXUT FLNEZ—VDES
Pat DY, AECTHYD B 7-MRRGEAL 7BRCE D
KO E(T B EHIET S.
{ while L —7#1)

GRo =0,
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Paty = {s(&X)}

(while V—7 1 RIBKTHE)
GR1 =10,
Patq = {s(e), s(a& X), s(b& X), s(c&X)}

(while L —7 2[EHKTHE)
GRy = { s(e) — {true), s(b& X ) — s{&X),
s(c&X) — s(&X)},
Paty = {s(a), s(aa& X), s(ab& X), s(ack X)}

(while L —7" 3EERT#H)
GR3 = GRy U
{ s(a) — (true), s(ab&X) — s(&X),
s(ack X) — s(&X)},
Pats = {s(aa), s(aaa& X),
s(aab& X), s(aac& X)}

(while )L—7 4 EE# T1%)
GRs = GR3 U
{ s(aa) — (false).
s(aaa& X) — (false),
s(aack X) — (false}},
Paty = {s(aab). s(aabak X),
s(aabb& X), s(aabc& X)}

(while L —7 5 BIF#& )
GRs = GR4U
{ s(aab) — (false),
s(aabb&e X) — (false),
s{aabe& X) — (false),
s{aaba&eX) — s(a&X)},
Pats =0

CER 11 £E 6 B 18 HZ(T)
(R 114 9 A 27 HESZT)
(PR 11 5 10 B 20 BER)
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TH BT

FRFN 50 FE4E. AL 10 AR ksl kK
RTEERTENERE. FERK
SRE T ER Y 27 LEHT
FERELEE AT 0
M, g &0 < MER O
EICEE. ETHEREEEEREA.

M ®(EER)

FAFD 48 SERFL LR F T2
BRI B 50 FERKER
HEELEET. B4 EFK
"u IR HEEEY. FER

- KEBHFE. BRI 56 FILHE R L
SEREAT. P 1 ERIKE TRTERE. TR 11 E
K ORAREERAT « 7 HERAR ALY X —BEL
L CHREICES., ATHEE, FELE, SHEcE
DL EERROMEICIEE, THELE. ATHREYS,
V7 MUz THER, RANEEERE.

X @ (ERE)

RRAD 37 FEIEE R Y THHMES
T2ERIARZE. ERAD 39 SERIKERE
FRIEFRIZET. FIFE KA.
EEBFERT, BR59 ELbdt
MERY THEBRE L THRECE

‘ o

3. DB AT L, BHATY Y MEAETN, T
nyS IV VT RESOMMCHE. T¥EL. F3C
PASCAL — YuZ S IV 7 L 8iREE &5 V7Y
ro = 7RIS, IEEE 828




