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INDUCTIVE PROGRAM SYNTHESIS FROM TRACES

Wang Zhijlan,Zhang Jun and Xu Jiafu
Unstitute of Computer Software. Nanjing University,Nanjing210008)

Abstract This paper presents the inductive method [or synthesizing programs from
traces in NDIPS system. The matching identification algorithm is applied to the traces ,gen-
erated by problem mechanism or provided by users, to form the recursive relations, and to
synthesize the target programs. Its theory and implementation are discussed. and the syn-
thesizing process of hanoi program is presented for the illustration.

WE ALt T NDIPS 2 4P & T $uik 65 13 4042 A 47 & 7 sk 05 3t P A1 K AR AL A
Pk BT 942 B AT B R SRR R LB £ &k A B AR A
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LG IATE S A E append # AR AL 4y B (LA I reverse B9 A /% B T HIRRELSR & E AR
reverse &JF

reverse([ |,[ ).
reverse([A|X .Y ): —reverse(X,Z),append(Z.[A ], Y).
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A 2 AR KR B ARR I AGEE AT PUE A 1 B AR T

A3C1T i NDIPS RGP T Hl i B ATEF 458 7 k. sk 24 B - Xl ) 2l
AR A 4 0P L8 8RR AT R, R AT 25 ISR A R 4R JRB ok A T
R H PR

2. it B

N TRANSGES S ERER, RE 0TI R IT KGR B A/ & i sE6) =t
HiEE R —Fr 2 AU A SRE < ERERERE, EEARNELERVEXE. &
FRATHLOE B Em A SR e FMaCFE. 5/ L RAH L Sl RER HEFE 2 B
. #lm

4 sort([3,1.,4,2])=[1,2,3,4]

)17 sort([3,1.4,2)—[ ]

[1.,4,2]—[3]
[4,2]—>[1.3]
[271—[1,3,4]
L J—+[1,2,3,4]
T DA T FEF A5 B B0 W — 28 e S AHEE . RO X L, ) R R
FIRERRIE 2. Rt ASTR] B B PP 3R AT 302 SR A T [5] —Tal B Ay AN ] S 1 AR

HEHA L EHEWETFEA /AL ENNANEF RS LSS LN E LR,
M85 58 ST B 2R I (semitrace , B & R B OOF 89 5038 ) , 3 oo 5 44 TG AL 4% 0 & I o0
F. 55 PR A B B FE T A A A0 AT 2 10 B R R O B R R L B T O e 0 A B AR
BEMBEFESEN—MERBEF, —EFEE RN LR,

BRES GEibd
AN IR
M %% &
-2l A &

Hob, B S AR 18 4G R B AT P 7 4 b B9 & P el .

WAHE Lisp 9 car,cdr,cons 55 B2 o BAE 2 6] RR B A R VR 58 » SRl fry Sy A\ AT 3 1 0 1
1 9 TR B0 A0 A5 2 285 O (o A 1 5 A9 55 A T St o7 S 900 )~ T [ o 388 AP 2 T S 4%
G HERRY. Hit, CAM Lisp BT 408 A5 7] U RBURF R A2 R Fr 5= 8w
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§ 3. EX|E

R EAEARRIYE. AT FF AR ST b R DU — SRR, 2 U HERR AR
B {E B — XK (F BB RBIEI R BRIE . NDIPS ZERMBERLER, ZRRE
W 5E 4 1 BV R AT i, M RE B IRXA% HF H R B IDAR (IR R 8. BAR IXHE/

BB TR BRI

EX 31 N FHERAITR % LS R AR T SO R R R BT L .

BSOS O TN ReNo (PR SIS N

HP X BRMATEE, X,,..., X RPEERRE. X, BHEERE, PREFES, [ RE

ERERRH.

FARETEGE E X FH T T R Prolog 27

P(X,, X)) :—P (X)X,

PRI 0.8 . K. D, X).

EIE 3. 1. {LE— 1 Prolog B2F# AT LA iR MLl 1 2o LR R
ZEHE [ Prolog BT 5 HHUTHLIE M A X &.
TEIE 3. 2 AN ko g S R X 0K B A

T=[PH(F(XE) . XD,

Phk(fﬁ" (Xg .t 9?&1‘7}) yihk)]-

FEBIH, & XEQ<in ) PSR BEA B REER XD FRTRMA LK. ..

= XF, i Bk EE A il
Te=[P(X",... ,Pa(Xk) ]
E 3. 3. LRMBIN k R MR A
P (X5, X —PHXY),, . Pl (X,
He B FE PCOATH A X R R X

§ 4. FEEZIRIA

AT T i+ BIL AL RN T
LAY T o Te 2o .. SF0 T, FICHT;
2. % UCH 4B |
TPy s PRy To s PR, Ly PR(X )]

X )

g (PSR, L PR JRITPS RS 5 PSR (XSO Ta s Ta sy, . - T 2EPCRL

3. FHE BB, A 2R ILECER AR L.

XL T 9 E BRI
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FE4LHE T, .., T MRA R BEE TR k 895261
FIP 4. 2. MR A m, SR T 8 0 Com) B A Ra=Ra, Wl ERRILEA R
6] Y IE R LA T B AR AR Gt ).

§ 5. EBISHR

HENEERITHSS.
FILA B, CIE R IGEHE 0 AT F SRS 2R & B b & /D i S R s Al R AT AR
ExE.
MR IR 4 H i =]
el: (0110 3.0 D> .LI.01D
e2. ([1,2],[ 1.[ D~ 1.0 1,[1.2D
e3: ([1,2,3).L 1.0 D—< J1.[ 1.[1.2,3D

F F & 24038 3 T move BRAE Y& X, NDIPS £ 4 o i (A1 R A L 1 7T B 2= A 48 17 09 4
f#
S,=move(A,C}]
S,=[move(A,B) ,move(A,C),move (B,C) ]
S, =[move(A,C),move(A,B),move(C,B},
move(A,C) ,move(B,A) ,move(B,C) move(A,C)]

Hefr, S FRMEN | (@A EOMBTE, BRI T BuE.
75 EL s I 2 T 51 = ST 4R R A AR R R Sk vy, B
T.={1, [A,B.C], S
8- FORLE I, B M ERATRRE, B SRR SRS
) FH BT 45 S VSR 35 0k, TS
T,=[1,[A,B,C],[move(A,C)]]
T,=[2.[A.B.C].[T:(1,[A.C.B]) .move(A,C),T(1,[B,A,C]D]]
T,=[3.[A.B,C|.[T,(2,[A.C,B]),move(A,C),T,(2,[B,A.CD]]

A FH AT 25 8 LA B2, o] G
R (1,7TA,B,C] = [move(A,C)]
R.(n,[A.B,C] = [Rioi(n—1,[A,C,B]) ymove(A,C) R (n—1,[B,A,C]) ]
Bm . AR T # Prolog )7
hanci(1,{A,B,C]): —move(A,C),
hanoi(n,[A,B.C]):—N,is N—1,
hanoi(N,,[B.A.CT>,
move(A,C),
Nyis N—1,
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hanoi(N,,[B,A.C]>.
B[4 hanoi BFSN EE S MMBFILE RO, EBERE  BIUEE.
§ 6. HAVFR

NDIPS £ 4548 B $1k # i% 24 P Pl S IR] REGR S 010 B s = Ul st i P LR T A R
%,

AL ) R AL P AR B E R RAE T R TR E R ER M SB R N TR
HRERNE H%E, LR H S &R SRS 7 NDIPS &4 47, X35 & VRl
“HFh%: (learning while doing) " #1188, X f4E =) 7 AR R IR E By . E b B, 4
RIRTE S AR ET R TR = A R e R AU A TR BT S AN E R R AT 4R
BRI, Y sm R E B AY A /NS e A Y — 2 ) BT S ) B R B B T BE T A
H & .

X1 HUBEAH ] (9 9 48], EL 300 0 A 6B R S [R] A B, ) sore (L1, 2D (1, 2]A0 3 4]
sort ([2,1D— [1,20, BRI HBEAR I 2 G R A ) (B H AT R 0l B8 A E. X T 2
[6] S 70 K PR R SR A 25 O A B A O A 1 — SR A SRR,

X TE] R A ML T = 7 A [ — S AR AN [R] 008 0 R B R R R R L 1 T LR
A58 K R RE R AR A P R EE AERH P EH R RFNRTIRAE RS T
B, H T F 107 2045 A 0 il 2 DT B A i R I R A SR B AL 3¢ B xR
fr—E fEE b ARG — ] . (X 0 AN AR A — YR T L U s R RE A A
SIHGF R I (nductive bias). DUF 85 HHRBLE1E A - -8 A2 28 1T 994w 17 F) B B R 4
HUE E 3 #h B3 R P (8 ol R 25 , i D0 I 0N 5 7248 LR 33 17

O Y EE T4 A /4 e P AT PR BB F S & ik, 5 NDIPS 4 ik
R 77 35, B 4B R P HE B A 2R AR AR L, INBE T B R F My — @ H T o b
IRA BT AT RS, B T B SEBH RG BAE , B & Fhor i ires s & Hh g
T ERER T ER.

5 Summers" {7 A H NDIPS £ 55 fEGE 8 Bz B A2 5 ST AT 9 9 B0 18- ) [B] 45 B R fee
B GEREF). 5 Blermann * 7 40 O NDIPS 2 4538 5o [9] 5950 58 0L &1 5 3 b 7= 2 F2 FE B
PR AT ISR R &R 7 A B s EE ) AT R H P S AR TR T

makh BEERE | BEHRREXH PRI HAEY
Summers On) 1 ‘ =3 1
Regular [.ISP O(n) N R Z LI A R 1
Biermann O(n) B 1 1
Kodratoff Q") PR Zk(n+2) N
NDIPS O(n) NS HE4 BN
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