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DIET, 15F LT, o & HEZIREEIZHETE .
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DT ClE, MBS, EIEERROm S To T
07537 %R A5,

WERNEEIT

MO, TREEERCTHIRSELRERTO LIS
LHIBOBEETTTHALHAELLY.
I3, RKDOL ) 7% #define EMEHET L.
#define M 7

#define N (M+1)

#define Hash Size 293129

MIZH— FDT > 7 OFRRAHE, NI LIRSS
— FOMBTHS, NIEMEY 1725TKEN,
MREESCIRRICL A, WRSEEHERICL A, KB
FrTHEENEST, WEEITH T EPVEIIRDLDIX
HEEWZRW, 22T, 207NV IT) ALE LT
valfi (FoA i) 2RATS. Cr+y @ STL R
Java D27 T AT 4 77) % LFRITHEZIE, H{ERT IV
T ALFETEPTIHFOOREY, CREIARLEZ
A HEG LT UE R 57\, Hash Sizeld, 2
vy aFRE LTHEIENOES (BEHEH) THH.
v Y aEORMEETORENEEE 2T, EHEEAT
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6% OfEH G OIREE) 1X, RO XD iR T
S B N -

typedef struct state {
char al[4*N];

struct state *1link;

AryNald, BESROBRYTHL., THIZRMED
MEZNENICH D7 — FOfi (11 ~47) # AN,
= KOV iE (Frvv 7)) ok, 0% ALd
RIS 5.

a DEEOMIX char IZLThH L. DS int
2T 2 ONHKRZD, ZOMETIE AT ORZHK

THIENKYTHL. KEDOAE) &) 70rs 7
LB DT, WHWHLRERTAEY AL v 712
%A, AER)OEEZEKTLIETT, Frviakld
DIRENKREL 0T, AE=FT v FZo%dbL
WO RS> TH D, 0 ~4TDEL2LANZVD
7Z05, 8y NOER, $74bbL char BT T4 T,
COMEEI)RETHA).

link \&, Ny Y a@ETHEY ) 7 (ROEFE LR
FTERADY) THDH, ZD2ODAYNDIENC, I
BRHERLESELEROZNZNT, Al state 12
FED A NDNEME NS,

WIIRRE, HEREE Ny L2 RZRILEHOES
RO EBYTH 5.
state init;

state final;
state *hash _table[Hash Size];

NS DEBOWIAL FIHIRRE D& X ME D Fi A
AB)IFRDE 2% B,

for (3 = 0; 3 < 4; j++) {
init.a[N*j] = 10%j+11;
for (1 = 1; i <= M; i++) {

scanf ("%d", &x);

if (x%10 == 1)
x = 0;
init.a[N*j+i] = x;
1
1
for (j = ;j<4;j++){

0
final.a[N* (j+1)-1] = 0;

for (i 0; 1 < M; 1i++)
final.a [N*j+i] = 10*j+i+11;
}
for (i = 0; i < Hash Size; i++)
hash table[i] = NULL;

MIREBICB L ClE, 7= % il & MBI,
T 1D — Pkl BT BEL THEL TV L.
B, TITIIEEANPOATILTCCLY, av T
APMDOYEIIRESINIZT 7 ANDPOATITH LI
TUT T N EEPRTIUIR S 0,

Ny 2P X BRI, RO XD BB TERT
5. ZoOBKE FlEELTEZSNAREx 2
RKOPIZHB0E ) DHN, ZRIFIUIH L {MEo TE
IZAND. DF D, search table &\ ) &I THh 5
3, search 7217 T7 <, insert DI L EHA TN,

state *search table(state x, int *new)

int i, f£;
unsigned int h;
state *p, *q;
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h = 0;

f =1;

for (i = 0; 1 < 4*N; i++) {
h += f£*x.ali]l;
f += 1i+1;

1

h %= Hash Size;

p = hash tablel[h];

while (p != NULL)
for (i = 0; 1 < 4*N; 1i++)
if (x.ali]l != p->alil)
break;
if (i >= 4a*N) {
*new = 0;

return (p);

}
p = p->1link;

}

g = (state *)malloc (sizeof (state)) ;
assert (g != NULL) ;
*q = X;

g->link = hash table[h];
hash table[h] = qg;

*new = 1;

return (q);

HREOMEE LTGRO, ROPFTRO -7 (F
72, A SN REANORAS V5 TH L.
¥ new lE, REXRON o700, FhL e L
CHESNT=DDOIX R &R, KEIH L {MES N
e, ZOLIHOBTERENS 11225, B0
RE7Zo 72803, 010k 5.

TNT) AL, TCRERNY Valk (Fofy

7)) ZHhS, OIS . Ny T AT,

RBEOMEIZL, 2, 4, 7, 11, .. LWIHIfEEZZFNREN
#FC, ELADE/ET, Hash Size THIo 72L&
IOENEHRHAL TS, HITEOEHROTIE, E2°

1,2, 3,4, .. &b I@AZLOTHA., RYIE,

AV EBIN 2 ) L0 b, ROV Z M
VR EDLRE LTI Evord Lzwys, 213

EDFEIIRESZL) OT, MELRTERLEAL. &b,

WAL ERSIZ 1, 2, 3, 4,5 kL7 7ursI L
EENOED, ZIUIHIS 2 IEREDSE o 72 2
NTEHRYFEDLH 72

WA LT 2R, 9479 Bflmalloc
Zffio T 1A T EZEIICHERR L T b, o
b, REREMNZESLT, ZIIXEIZANRTHL
£ %7Tu I LaDFEZTHTH LVDEDS, Gap OF;
GEFREHT 27— 5 OBO DL VA TE LV, K
FIORZEH WL DIZHEDIZE a0 56 R \nwo T,
B EIEE L CE b 5230 nThAH ).

Ny Y 2 BAHOFERIRED T, char BlOR/L
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FEHEZ 1 DT ONHCHNTwS, cTursI vy
DRT TN b b, HEflio Tl T 2FEKIIH
LbIs &EZAAHH. char DELF)E int OEFH]D
union GEHIAR) % ZE L T, int OSSO THY
TaEORERT) LT, ALE R bIE
TTHAH. L2L, int O¥EFE 1 A char OEEAM
FCHS T 220008, FHEEROREIC L > TR, K
— 7T OMEEZEIL TE T, union ) X
AR ISP s s NS I

WiEEERRICL A

MRECREOMIEZ HEEZ O TRT L, RO L
N b,
(1) MR EZEICAND. ZADAT Y T 0 DI

(2) A7 v TEARTE step DIz 0127 5.

(3) A7 v 7 step DIREOTIZHEREEFL D
DBV ZFTHY) 5 R ROh-72). F72
AT v T step DIRFEDT 1 Db i AL %
52 (BEREICHETE 2V LG o72).

(4) Z¥ step Dz 1| 7217 T,

(5) A7 v TH step-1 DRENS 1 FTBETE 2
WEERIERERL, ZhopRIczFuE, KA
NL. TNHEBATY T step DIRETH 5.

6) (3) IXE%.

MPREDN S DA T v THDFE L TH L IREE 12
WCHRTHE) BER DD, COHMOH, 22Tk
REOKIE) AN (V7)) AN 25, #l state
DEEERDEHIIEZ L.

typedef struct state {
char al[4*N];
struct state *link;

struct state *next;
} state;

A VNa k link E, AIICEN7zEBD. next A
REOWILY) A N EAELIDD XAV INTHL. ) A
LT ORODEFEZRST R v 5 &2 AND.

BRELTE, ROLIBbOEHET 5.

int step;
int solved;

state *state chain;
state *solved _state;

step (X, WEREDFHHIZH 572 B, IPIRED
SDATy THEHRT. solved i, HFEOEHTH



BIRBIZFEL WSO AOP o G EI121 §OH%
LTWEHTH S (IfEIX0). state_chain (3,
F—HAAE S 2 WHRER S D AT v TEAF L)
REDY A MORIEHEIET. solved state ld, 3R
DOHIZH B BEEIREE (RAWIZRIZANTE L) ~NOR
125 Ths.

TREESERR LT 707 7 23RO L) 1245,

int find solution(void)

{

state *p;

solved = 0;
solved state = NULL;
state_chain = NULL;
insert table(final);
solved state = state_chain;
state chain = NULL;
insert table(init);
step = 0;
for (;;) {
if (solved > 0)
return (step) ;
if (state_chain == NULL)
return (-1);
step++;
p = state chain;
state_chain = NULL;
while (p != NULL) {
generate_moves (*p) ;
p = p->next;
}
}
1

MO HEIREE E MIIREL RICAN T2 HH
FrIBEOTWDL, HDHAT v TOIREERISED
SR ET, TOAT v THEREOKREN T T
state _chain DIET VA MIA->TWVD. ROAT
v 7ClX, state chain DMEEZZ K p ITKAA L T
5, state chain IZNULL #fAA$ 4. TNIT, K
DAT Y TOKREPFEIZ1 DL TE TV RWIRIE A
ETEX7z. ZOWRET, p2YET 1) A MI1DHIO R
T TOREF 1R > TAoTWERE, TDF
NZNCONWTIRAK4 LBV OBETTE2H LI
BEEoT, ZTNHERICANTWITIZ LW,

B%L insert_table 3, HilZ/R L7 search_table
WCHETOMBZBINL 222300 THE. KDL
BT T NI 5.

void insert table(state x)

{

state *p;
int new;

p = search table(x, &new);
if (new) {

p->next = state chain;
state_chain = p;

}

else
if (p == solved state)
solved++;

Hr L RICAN AL, BHIMROIREZ 728 nv
9T LI DHDT, state chain DV A M OHIZIF

AT 5 () A PDOEHEIZANTND), £ THRIFNUL,

B OIRBEEZR 0T, HEWRE2D Lt v, HEX
BEDNE ) IR T, HERETHINL, ZH solved
D% 1 H#T.

AR, HEERREBIZHEGEL 722 LAV o 72 Bi 2,

insert table b find solution b#H NIZL T
v RELEERZN S, RIICH DD o 2K
BFFEBEOWTHAL. L, TOL)RERTYHO
TUr I L% CTELICE, 7477 B setjmp
& longjmp DM ERTEZE ) LEDH L. THIEH &
Sl M) yF—HDT, TOTUTTATEELRAT
v TROREST RCTEAERT 2 E TETEZ/mEIT L LD
IZLTWwa.

w212, BI¥l generate moves IFRD L H % b D
Thb ZOBEOTT, HAHIKE,PS 1 FTRET
EDLINABEOWRELIZAKL, FLENIION
T insert_table ZIFUMHIT.

void generate moves (state x)

{

state y;
int 1, 3, v;

for (i1 = 0; 1 < 4*N; i++) {
if (x.ali] != 0)
continue;
assert (i%N != 0) ;
if (x.ali-1] == 0 ||
x.al[i-1]1%10 == M)
continue;

v = x.al[i-1]1+1;
for (j = 0; j < 4*N; Jj++)
if (x.alj] == v)
break;
assert (j < 4*N);
Yy = Xi
y.ali] = v;
y.aljl = 0;
insert table(y);

SMAID for LTE vy v 7OMBEXIEL TWD. ¥y
v TWEAO o720, WNEID for LT, Fr v 7O
MOH—=FKDORDOH — FERST. F—2DL—LEB
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NIZR o TWVEZZITT, FRICEELWZ &3k,

ELEL UL, Fv v TOMEZHET IOV
— TR LIRS, REOFIZ, ¥y
TOMNBEZLEHFTLEE (200N Z4HAELTB
FIE, V=7 L TFry TOMBEZROSNLIET
Thb. L»rL, INEHELLTHROLEVT 0
TILADOEEHL LW, EBIITO ST ARENTH
NRCHhIzE TH, RBELR L OHEPIHEL 25072
D, B LRISEL Ca v ANV L eSS, i

WRL7CHAM 70 7 T LOFE hoTLE ST

RO ERILECDOT, ZOMOMA» % T REH T
DERDP L VWES o TELIEZRVWE ) TH A,

MR SBERRICK A

RSB ROY 1L, BREADIREIZ, £oIk
DO OWBROFMRETLE ST TBLLEDSH L. L
7enSo T, REAERTEIIKRO LI L2 TE %S
2\,

typedef struct state {
char a[4*N];
struct state *link;

int to _goal;
} state;

AYNa & link E, 3§ TIZHRR/2EBY. to goal
X, TORE,S HEIRBICEHET S ETICETZ A
Ty 7 THD, HEREBICEETE WA, &
RAZETROME (FFI LY RERME) 2 AN
B ERIKT B,

#define Infinity 100000

ESERERLBH T 57077 2T KROEH 2
%5,

int find solution(void)
state *p;
int dummy, result;

p = search_table(final, &dummy) ;
p->to goal = 0;
result = backtrack (init) ;
if (result >= Infinity)
result = -1;
return (result) ;

AN BEEIRREZ I A L, €D to_goal Z 0
12954, ZLC, MEIKE init 2518& LT, B8
BIEHRE Z 1T ) Bl backtrack ZIFOH LTV 5.
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BI# backtrack i&, (ROLDTH 5. TLEED
Ny 7 NI 7EOTOTITLTHA.

int backtrack(state x)
state y, *p;
int new, i, j, v, min, steps;

p = search table(x, &new);
if (!new)

return (p->to goal);
p->to_goal = Infinity;
min = Infinity;

for (1 = 0; i < 4*N; i++) {

if (x.ali] != 0)
continue;

assert (i%N != 0);

if (x.al[i-1]1 == 0 ||

x.a[i-11%10 == M)

continue;

v = x.al[i-1]1+1;

for (j = 0; j < 4*N; j++)
if (x.alj]l == v)
break;
assert (j < 4*N);
Yy = X;
y.ali] v;
y.aljl 0;
steps = backtrack(y) ;
if (steps < min)

min = steps;

}
p->to _goal = min+1l;

return (p->to _goal);

}

WM, search table IFUNH L T, IREE x A%
HORIZHZ0E ) DEFRL., EoRIZHL, £
DIRBIIFERFE A O T, HHOTEREOH ARG LN
to_goal DEZHLY L CTR$ 72T TE .

KOFIZ 0o 7o 61%, TRELIEED generate
_moves EFFRIZ L CTA4MEBMOIRELARL, The
MUZ DWW T backtrack & FJRWICIFONES. 29 L
THRONZATEEO AT v 7EOE/MEIZ | ZINZ 72
LONVTOIRFE x 205 BIEIREZ TO AT v 7HIZ
%%, ZOfE% to goal IZELEEL 7z T, BBOE
ELTHET.

FTIZHBR/zE B, Gap I[ZIZIRED IV — T D37
B, LoTa s AEINV =T o THIELCH &
ICHENTH L. 4L BY)OBBZHRLHNAT- T
W5 p->to goal = Infinity; &WIHIRRADZD
T2ODMAENTTH A, FIRIFHLIZL 5T, JTOIKEE
xICHETHIEDRDHo7oL L2s, EEROMHEHNGER
L. W—TIEE LA L, BEREICHETE .
WEEZTIVOT, IUHFZOREDELLTIEL
WETH 5.
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2 ODMEDOVEREL, 1 FEAEEDLL RV, XEY
Omd, FHEFEHY, ZEACRLETHA.

BVCE ZE, AR SN IREORHIE, WELIER
DI LTV v, BEERROLGEE, H5 A
Ty THTHEPIAO» 726, FNLVEOERITL
B, ZHUSR LT, ESEERRIE, TR
HENPS, ETPTHPROP-TE, =207 7
TIRTEHRKED L L THEREZRLO L. ZOED
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