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r%%ﬂ?%@n

BE TN A o A R F O TR TR R
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ZT b (o) W3R R H B (R 8T R
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TSR B3R A B P B AR AN bR B i R A BRI B () T XA T AL
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hix) <h™ (x)

Hrp,n® (I)%y\*ﬁ.ﬁ x BB AR R /N A K R EUE (T U A L Bl R g AR
(19 52 B I RV G A 224 B AR 5 500y v die /N — ) X AR 1Y A SR B FR Ry
A" %%o
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3.2 REEERBFKRE

AT BATH RS EHE R BOR i e RS PRIl B, 558 b PR 2 S Bl (. ML
R B 2 W AR O PSR IR B ) 8 AT LR R S BT 25 RS R )

3.2.1 [ERpR &P For

1. K&
ARSHURPSE AR IRZ R (R ETE AT — B 5 I 20 B9 AR B0, B SR AL T [R]EURR AIE

NG SF , — BT — B R . FERR b RS 745 BUF e % VB S5 O R4
E N

2. RIEFHZAM

AR B F8 L U0 A 2 R 1) AR 25 B ) B b B A R DU AT O R e G R LR R
T RS PR ASTEA LL FR  ARAE  T) BR A R REE SCAE G B A B e R A T 14
AR o RS e A U iR 285 18T v 2 s D i e e v U TP 00 X A PR AR L R R R
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Lrpr, S BRI RR) M R LG F 2 P AR S NE & . G 2 MR H AR R &
AN
(=)

M

i

— A ] R 1 A AR A B L 6 R A B — A A ) g RROA AR A A TR L B D RS R
P AR A 2 (e 1A
Bl 3-4 o E BRI B R
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S: S,
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(5,.5,).(8,,5,),(5,,5,).(S,.5,),(S,,S:),(5,.5,).(S,.S:),
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G: S,
B 3-5 AR R B[R] R,
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X, X, X,

X, | X, | x,

I H 1 i
A=(X, . XX, X, X, . X, X, X,,X)
ForMR, A, — MR URR AR X, G=0,1, M —HBH; K2, ZEH
X, M—AAEREGRRTRT U8, XFE, i A B2 ] B RAS Rk,
IR RS NER IR S )
S, =(0,2,8.3,4,5,6,7,1)
S, =(0,1,2,3,4,5,6,7,8)
Sy W, s BURES 19 8% 20 0000 358 2 12 ) 0 P R S AR S U], B4 AE . 40T L % I R AL A 24
SRR AT 43R 9 4,
0 ZH A ]

ri: (Xyg==0D A (X, ==n) > (X,=n) A (X, =0)
ror (Xyg==0 A (X, ==n) > (X, =n) A (X, =0
re: (Xyg==0 A (X;==n) > (X, =) A (X; =0
rie (Xyg==0 A (Xg==n)—> (X, =n) A (X;=0)

1 AL

ro: (X, ==0D A X, ==n)>X,=n) N (X,=0)

re: (Xg==0 A Xg==n) > (X,=n) AN (Xg=0
2 2R

ro: (X, ==0 AN X, ==n) > X,=n) AN (X, =0
(X;==n) > (X,=n) N (X;=0)
ro: (X, ==0 A Xy==n) > (X,=n) AN (X,=0)

<
oo
~
>
o
l
l
o
~
>

8 LK)
rp: (Xg==0) A (X, ==n) > (Xg=nm) A (X, =0)
rr: (Xg==0) A (X, ==n) > (Xg=nm) A (X, =0)
ro: (Xg==0) AN (X;==n) > Xg=n) AN (X, =0
DA ¢ A TR =R NN & SNy )
LS hadrpsrgsmary b {S, D
T4 — A~ 55 25 M AR 4B A RRD #8258 4 S5 AN T 25 4 ) BRSO ml B 8l — 4, B DL, |
24 FFHNAL AT AR AR 4 25 Bl Zsig LR VTR VAR A . Ak, AR (R RD
A EHEERERT
ATLLVE W XA RS B A 7R85 0 B AR A R AR A AR AL THAR
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Bl 3-6 ARG AR AR B FoR . A% BLAE B EE Y DR 8 i i 5 b, E AR Rl T
—NH 64 DN RANE A A A IR e EE AN FE A L. SO, PR
EWAFEA. RGBSR AR ITIE S — D F A LW 64 A4 #2158 =4
FAM L., WS NE . — KRBT —1 AR KNI ER/ T
o TRERWE . —H 64 MR T 3 S8 L SO E -SSR P8R, Xt
AR R, PTE T AR ) BUE B RE RS E ROR .

ZHE A 64 AN T AFIE] 3 SAT £ LT E R sh & T 2% —1=18 446 744 073
709 511 615 ¥R, WA H 4% R ) R, Wk T2 2%, S T T8, X BAUE i A8
B CRI AT PR AN 42 5 [R) R

WA ISWMEAF. 1S LEGH ABWANEE.A/NFBAAMTB W EH, 2
SRAEIX IS 4 3 4 3088 B o5 —ARAT b i LR E 5k R BB 8 — A5 7 AT AT B 20 A8 AS B
ffi BT AR,

BATH 0 (S .S FR MR E .S, B A MENHS.S, Bane i
B FTTE M XA, 2 AT BE IR ASA 9 AL Al RoR Wi F .

a,1»,1,2),1,3),02,1),(2,2),02,3),(3,1),(3,2),(3,3)
HAZFRRES WA 3-11 Frs .

el | AL L

1 2 3 1 2 3 1 2 3
Se=(1. 1) $=(1,2) S=(1, 3)

r 1 By 1 oA
L | L | L ]
1 2 3 1 2 3 1 2 3
S=(2, 1) 8,=(2,2) Ss=(2, 3)
By7777 H J;L H 8o By
L | | | L |
1 2 3 1 2 3 1 2 3
Se=(3, 1) §7=(3,2) Sg=(3, 3)

K 3-11 B R A 2RIk

T FEL F1A) R 285 T o D S 4 S R s A L A A G B BGL ) RaR s AGLg)
TR A BN SRR B L BGL )RR B NS SRR SFF
b &b s 12 AN ERE e 92
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ACl,2), A(,3), AC,1), A.,3), A@,1), A@,2)
B(1.2), B(1.,3)., B(@2,1), B(2.,3), B@.,1)., B(3.,2)
IR BN iy HARTE 20
IF (% 1FYTHEN A (i,j)
IF (%{FYTHEN B ,j)

H A ] )R ) B R RS (1, D HARIRZS S (3,3) ) Z Bir RE B 0] 8 ml AR 2

EIRRH
(A, {A0,2),,B(3,2)}.{(3.3)})

A% 9 B AT RE MRS 12 FhefE , Ak 3E
[ AL PR 5 25 [ Pl P 3-12 s .

) 3-7 i 47 ¥ ] A8 ( Traveling-Salesman
Problem, TSPY AR Kok . WA n A HAA]
BRI T B R A AL i A S
JEL it 2% Ykl — kL AR e B A Bk, RO %
B TR IR — 2 B R MR AT B . X R R AT R )
A, R R AT B R R AT R IR R AE A IR A K
E

A7 20 53 AT R AT 7 0] AN & B, R 4R ] e
PR B AT T e 7 52 38 P A% Bl o (H 2 ) L ) IR 285 5
A iE P By s M LA AT KB E iR T R s A X

S,: A,
Syt ALl AL
Horp e B A n—1 AT — AN 51,

AT o 2R 2852 4 LU 2y

ros WY ETIR T AT — IR R 22 W FZ T IR T A HEE E Bk
i 44 7 91 i 5

ro s ORI TR 25— Y UL S A ST 0] A B At 0 A 25 5 Y IR T 44
J7 3 ) i

3.2.2 AR ISR R R 28 5

Bl 3-8 IR RS B R AR T . X TR AR i B ), R RS
R 7 R I AR e BRI

[ REEE R BN < /

K 3-12 B A REE m

DOMAINS
state = <4F 1, 1) B > % il 4N : state = symbol
DATABASE — mydatabase
open(state, integer) % FH o 75 B i 52 B OPEN %
closed(integer, state, integer) % 1 CLOSED

res(state)



openl ( state, integer)
nin(state, integer)
mark(state)
fail—
PREDICATES
solve
search(state, state)
result
searching
step4 (integer, state)
step56 (integer, state)
equal(state, state)
repeat
resulting(integer)
rule(state, state)
GOAL
solve.
CLAUSES
solve: — search(<#JIHIRE>, <HRIRE>), result.
/A
solve: —
search(st(0,1,2,3,4,5,6,7,8),st(0,2,8,3,4,5,6,7,1)), result.
«/
search(Begin, End): — s MR
retractall(_ ,mydatabase),
assert(closed(0,Begin, 0)),

assert(open(Begin, 0)), %S IR 1 B wIUE T S I OPEN 3
assert(mark(End)),
repeat,
searching, !.
result: — % i H i

not(fail ),
retract(closed(0, ,0)),
closed(M, , ),
resulting(M),'.

result: — beep,write("sorry don't find a road!"

N

searching: —

o°

open(State, Pointer),

retract(open(State, Pointer)),

closed(No, , ),No2=No+1,

asserta(closed(No2, State, Pointer)),
!, step4 (No2, State)

searching: — assert(fail ).

o0

A BR 2 %7 OPEN 25, MK, 18

B 3 B OPEN R 8 — N7 A, 45
ErRz

7 A CLOSED 3

a°

o°

o°

YR 4 F5 MG R BAR Y A, A
step4( ,State): — mark(End),equal(State,End).% 55 2
step4 (No, State) : — step56(No, State), !, fail.
step56 (No, StateX): — A s HUMT AN R, L2
rule(StateX, StateY), ey Y T A XBY
not (open(StateY, )), % Z2X Y 15 B FE OPEN £ p

o

o°
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not(closed(_,StateY, )), % % 4¢ Y 75 B FF CLOSED £
assertz(open(StateY, No)), % ] P AR R R Mg
fail.

step56(_, ): —!.

equal(X,X).

repeat.

repeat: — repeat.

resulting(N): — closed(N,X,M),asserta(res(X)), resulting(M).
resulting( ): — res(X),write(X),nl,fail.
resulting(_): —!

rule(X,Y): —<IrﬂﬂﬁEF'E]’J«H( S R > % A rule(X,Y): —road(X,Y).

B 3-9 R E AR R R RE Y
AL AR ZS L E AR RS FUIR 25 5 e H U 4 L 38 R AR 7 FH ) 3-8 b R .

DOMAINS
State = symbol

CLAUSES
solve: — search(a,e), result.

/o O ] AR R e A 0 DU e Al TR P AR b %/
rule(X,Y): —road(X,Y).

/% TR A TA) A AR A R A N (L S R AR B &, WO AR F S + /
road(a,b). road(a,c). road(b, f). road(f,qg).road(f,ff).road(g,h).
road(g, i). road(b,d). road(c,d). road(d,e). road(e,b).

B 3-10 /B ] 38 Y K R AR
IO T 45 H % 0D R S T 228 T PROLOG 153 BRI T, 38 &2 5% F ) 3-8 19

J@W@?W%Aﬁ@m@%i%ﬁ?o

DOMAINS
state = st(integer, integer, integer, integer, integer, integer, integer, integer, integer)
CLAUSES

solve: — search(st(0,1,2,3,4,5,6,7,8),st(0,2,8,3,4,5,6,7,1)), result.

rule(X,¥Y): - rulel(X,Y). 7 O 5] R A R 2 e e 00 D o 2 Al T R g ) |+
/xR )R A B U (RIGE AL RN ) 4, FIFA IR FIE + /
rulel(st(X0,X1,X2,X3,X4,X5,%X6,X7,%X8),st(X2,X1,X0,X3,%X4,X5,%X6,X7,X8
rulel (st(X0,X1,X2,X3,X4,X5,X6,X7,X8),st(X4,X1,X2,X3,X0,X5,X6,X7,X8
rulel(st(X0,X1,X2,X3,X4,X5,%X6,X7,X8),st(X6,X1,X2,X3,X4,X5,X0,X7,X8
rulel(st(X0,X1,X2,X3,X4,X5,%X6,X7,X8),st(X8,X1,X2,X3,X4,X5,X6,X7,X0
st(X0,X1,X2,X3, X4,X5,%X6,X7,%X8), st(X0,X2,X1, X3,X4,X5, X6,X7,X8
st(X0,X1,X2,X3,X4,X5,%6,X7,X8),st(X0,X2,X8,X3,X4,X5,X6,X7,X1

)): —X0=0.
(st( ), st( )): —X0=0.
(st( ), st( )): —X0=0.
(st( ), st( )): —X0=0.
rulel (st( ), st( )):—X1=0.
rulel (st( ), st( )):—X1=0.
rulel (st(X0,X1,X2,X3,X4,X5,%6,X7,%8), st(X0,X2,X1,X3,X4,X5,%6,X7,%8) ) : — X2 = 0.
rulel(st(X0,X1,X2,X3,X4,X5,X6,X7,X8), st(X0,X1,X3,X2, X4, X5,X6,X7,X8)) : — X2 = 0.
rulel(st(X0,X1,X2,X3,X4,X5,X6,X7,X8), st(X2,X1,X0,X3,X4,X5,X6,X7,X8)) : — X2 = 0.
rulel(st(X0,X1,X2,X3,X4,X5,X6,X7,X8), st(X0,X1,X3,X2,X4,X5,X6,X7,X8))
rulel (st(X0,X1,X2,X3,X4,X5,%X6,X7,%8), st(X0,X1,X2, X4, X3, X5,%6,X7,%8))
rulel (st(X0,X1,X2,X3,X4,X5,%6,X7,%8), st(X0,X1,X2, X4, X3,X5,%6,X7,%8))
rulel (st(X0,X1,X2,X3,X4,X5,X6,X7,%8), st(X4,X1,X2,X3,X0,X5,X6,X7,%8))
rulel(st(X0,X1,X2,X3,X4,X5,X6,X7,X8), st(X0,X1,X2,X3,X5,X4,X6,X7,X8))

1 —X3=0.
:—X3=0.
:—X4=0.
1 —X4=0.
1 —X4=0.



BHES

rulel (st(X0,X1,X2,X3,X4,%5,%6,X7,%X8), st(X0,X1,X2,X3,X5,X4,%X6,X7,%8) ) : —X5=0.
rulel (st(X0,X1,X2,X3,X4,X5,X6,X7,%X8), st(X0,X1,X2,X3,X4,X6,X5,X7,%8) ) : — X5 =0.
rulel (st(X0,X1,X2,X3,X4,X5,X6,X7,X8), st(X6,X1,X2,X3,X4,X5,%X0,X7,%8)) : — X6 = 0.
rulel (st(X0,X1,X2,X3,X4,X5,X6,X7,X8), st(X0, X1, X2,X3, X4, X6,X5,X7,%8)) : — X6 = 0.
rulel (st(X0,X1,X2,X3,X4,X5,X6,X7,X8), st(X0,X1,X2,X3,X4,X5,X7,%X6,%8)): — X6 = 0.
rulel (st(X0,X1,X2,X3,X4,X5,X6,X7,X8), st(X0,X1,X2,X3,X4,X5,X7,%X6,%8)): — X7 =0.
rulel (st(X0,X1,X2,X3,%X4,X5,%6,X7,%X8), st(X0,X1,X2,X3,X4,X5,%X6,X8,X7)): —X7=0.
rulel (st(X0,X1,X2,X3,X4,X5,%6,X7,%X8), st(X0,X8,X2,X3,X4,X5,%X6,X7,X1)): —X8=0.
rulel (st(X0,X1,X2,X3,X4,X5,%6,X7,%X8), st(X8,X1,X2,X3,X4,X5,%X6,X7,X0)): — X8 = 0.
rulel (st(X0,X1,X2,X3,X4,X5,X6,X7,X8), st(X0,X1,X2,X3,X4,X5,%X6,X8,X7)): — X8 = 0.

Bl 3-11  ARAT RS ) @RISR IR AR

[ TRATRG IR+ /
DOMAINS
State = st(lists, integer)
lists = symbol *
Gx, Grule, Fx = integer
cityl, city2 = symbol
distance = integer
StartingCity = symbol
CitySum = integer
DATABASE — mydatabase
open(State, integer, Gx, Fx)
closed( integer, State, integer, Gx)
openl (State, integer, integer, integer)
min(State, integer, integer, integer)
mark(string, integer)
minD( integer)
fail
PREDICATES
road(cityl, city2, distance)
search(StartingCity, CitySum)
searching
step4 (integer, State, Gx)
step56 (integer, State, Gx)

calculator(integer, integer, integer, integer, integer)

repeat
sort
pl
pl2(State, integer, integer, integer)
p2
rule(State, State, Grule)
member ( symbol, lists)
append(lists, lists, lists)
nindist(integer)
mindistl
pa(integer)
result

GOAL
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clearwindow,
write("Please inout starting city name:"),
readln(Start),
write("Please input the sum of citys in the map:"),
readint(Sum),
search(Start, Sum),
result.

CLAUSES

search(StartingCity, CitySum): —
retractall(_,mydatabase),assert(closed(0,st([],0),0,0)),
assert(open(st([StartingCity],0),0,0,0)),
assert(mark(StartingCity, CitySum)),
repeat,
searching, !.

searching: —
open(State, BackPointer, Gx, ),
retract(open(State, , , )),
closed(No, , , ),No2=No+1,
asserta(closed(No2, State, BackPointer, Gx) ),
!, stepd (No2, State, Gx).

searching: — assert(fail ).
result: —not(fail ),closed( ,st(L, ), ,G),write(L,G).
result: — beep,write("sorry don't find a road!").

step4(_,st(L,N), ): —mark(_,StateSum),N= StateSun.
step4 (No, State, Gx) : — step56 (No, State, Gx),!, fail.

step56(No, st(L, N),Gx): — % Gx A {7 A B A
rule(st(L,N), StateY, Grule), % Grule AL I B AR AN (RIS ARA)
not(open(StateY, , _,_)), % StateY ¥ B BB F 15 4

not(closed(_,StateY, , )),
calculator(N, Gx, Grule, Gy, Fy),
asserta(open(StateY, No, Gy, Fy) ),

fail.
step56(_, , ): —sort,!. & i A A R BB X OPEN 2 LI+ T HE Y
calculator(N, Gx, Grule, Gy, Fy): —
Gy = Gx + Grule, s HE TN AENRME gly)
mark(_,CitySum),
mindist(MinD),
Hy= (CitySum— N—1) % MinD, % & FF 508 & BEUE h(y)
Fy=Gy+Hy,!. S P S B PR £(y) = g(y) + h(y)
mindist(MinD): -

road(_, ,D1),assert(minD(D1)),mindistl, minD(MinD),!.
mindistl: —road(_, ,D),pa(D),fail.

mindistl: —1!.

pa(D): —minD(Do),Do> D, retract(minD(_)),assert(minD(D)),!.

pa(_): —1!.

sort: —not(open( , , , )),!.

sort: — repeat,open(X,N,G,F),assert(min(X,N,G,F)),pl,not(open( , , , )),p2.

pl: —open(X,N,G,F),pl2(X,N,G,F),fail.
pl: —min(X,N,G,F),



assertz(openl(X,N,G,F)), retract(open(X,N,G,F)), retract(min(_, , , )),!'.
pl2( , ,G,Fn): —min(_, , ,Fo),Fo<=Fn,!.
pl2(X,N,G,Fn): — retract(min(_, , , )),assert(min(X,N,G,Fn)),!.
p2: —openl(X,N,G,F),assertz(open(X,N,G,F)), fail.
p2: —retractall(openl(_, , , )),!'.

repeat.

repeat: — repeat.

member (X, [X| ] ) .

member(X,[ |Y]): — member(X,Y).

append([ ], L )

append([H\T ,[H|Tn]): - append(T, L, Tn).

rule(st([H\T IN), st(OL, ON),Grule): — % R A AR H ] 1
mark(StartingCity, StateSum),
IN = StateSum— 1,
road(H, StartingCity, D),
append( [ StartingCity], [H|T], OL),
ON=IN+1,
Grule = D.

rule(st([H|T], IN), st(OL, ON),Grule): — % R A AR H ] 2
road(H,Y,D),
not (member (Y, [H|T])),
append([Y], [H[T],0L),
ON=IN+1,
Grule = D.

/o ZZiEE (an)

road(xian, beijing, 1165).
road(xian, shanghai, 1511).

*/

ATRLE )7 500 3-8 1938 AR P LA A F] a2 — AN T AT Bk e &5
FHEREEF . A R E £ o) AR BREL g (o) RR B BB R (o) Z F, Hp AR B 1154
AN

T A XY) R =B IEIRTTE] X SRAEEE + X 33 Y 30 5 5
i & REUE T N
TAA - XY) R K E = ORI A — ViR m 4 — D X
X min{ Fr A P 3 E] ) B )

XA — N S JE R R E O A B AR R TR T R
WEAE TR A . A ,Fﬁ%wlnﬂtﬁkﬂ?g&ﬁ@%ﬁn,%ﬁi%éﬁﬁmlTuéawaw"o =
1A SRR A O T SR, B X WA B R B T SO R O E T R R A B YR
o,

HF XA & REUE R PR E Ch © (o)) B 22/ T A Sl i T] i /0 B 8 1) 35 % 5
Ch () JITRL A7 AT SR BER . AR (B RIS & (B 7648 2R 0k % v i) b 34 22 1) 2 L Wi %
BN R AT A% 35 0 2, T 5 R A W BRI R BN AR R Bt

AR P S PR S — R AT R 1) A AR . X — A BAR MR AT B AR B, AR
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HAR 2238 K7 JHIB 7] road (Cityl, City2, Cost) i i i, I AE A F 52 9F Ny .

AR — AR B PR AT R . — 5 e A (3| B B AT
PR TAl I ST o ot ™ A 10 B ST CLA DT Tl 5 ) 3T P 8 Sh bR 2877 e IR S D B kA7 48
o MHZREE A%, IF A B U i A T2 B AR TP B R e — D1 i XY AR 4
JesC i K By — Rk

3.3 55BE58EER
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3.4.2 P )R AR 2
Bl 3-16 BT 55 o Pl 48 F A 2K ) AR f e

/ % puzzle room problem * /
DOMAINS
room list = room *
room = symbol
PREDICATES
road(room, room)
path(room, room, room list)
go(room, room)

member (room, room list)

GOAL
go(a,e).
CLAUSES
go(X,Y): — path(X,Y, [X]). % B SEH A VAR, % 3R F RS SRk i Y R R
path(X,X,L): —write(L). % 24 path AT GO R B, RIER] TH O, BIP4R
path(X,Y,L): - % X AR SRR 0] A3 e KRNI, B D ] A i A A ) A
road(X, Z), % ST AR R AT E B R — 2
not(member(Z,L)),
path(Z,Y [Z[L]). s B4R z Bl O Y K42
member (X, [X| _]).
member (X, [ |T]) if member(X,T).

/x REE x/
road(a,b).road(a,c).road(b, f).road(f,qg).road(f, ff).road(g, h).
road(g, i) . road(b, d).road(c,d).road(d, e). road(e, b).

FILUE M Z R T 4 T a) Ry A )L B SR T 4 2R R T 2 R T
PROLOG H &M BRF, XIEEH PROLOG fi# et 25 7] Ay 45 5. 3% 88 AT I
&TW%EW“RWDG%%ﬂ%TE%%@JWJbim*ﬁ?@%%%ﬁ&%ﬁﬁo

Bl 3-17  FEIE UK R )T .

ST 3-15 vhowk T AESE [ ) 43 A, PT AR SR AR P T .

/ % Hanoi tower * /
DOMAINS
disk amount, pole No = integer
PREDICATES
move(disk amount, pole No,pole No,pole No)
GOAL
move(5,1,2,3).
CLAUSES
move(0, , , ): —!.
move(N,X,Y,Z): — / * move N disks from X to Z * /
M=N-1,
move(M, X, Z,Y),write(X, "to",Z),move(M, Y, X, Z).
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