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Il 11.1.1 [TERSEREN&ITEE

Q) T EMSEE (breadth-first search) LATRAY u JOHSHARR, HOXIAIEF « B
REEEBEHERKED 1. 2. . WK, T BEUSERNERABER: b
TR u, SARKMORIAR v TR EARISER vi. voe ... v, B
BUM vi. vae o v B EERORIBIEEIIRELENSNSER, BEEESRE
5m v B EENT R ERME L EE],
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Il 11.1.1 [TEfEEZASTEE

AORHIE, T EASERNEZRERRBEAT

) FEREEERER, BEZHIRIMCAERE, E2, YIRIrEliRs

H:: BFS
I LRI u
s RN TS
1. BA%I O #1l6E4L;
2. Vil T A w; 1B 2R Evisited[ul=1; T A u NBAFI O;
3. HRAF O A AT P iR A
3.1 u=P\F O HIBAkTCE HBA;
3.2 v =T u BIAREE A
33 EHE MREBIEE R v MMEfE:
3.3.1 ansf v KAy,
Vi AT L vy B Ebr Evisited[v]=1; T & v APRAFI O;
3.32v=T0a u B — a8 R
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Il 11.1.1 [TEfEEZASTEE
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/. AT RN

®
V1 V2 V4 V3
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Al 11.1.2 REMLSF

H91Tz), URERMAT], RKRERDERZESKETE BEUES

[l ] BRARKRFGEPATE L, KEKNTR N, FuUF/< K (K>N)
KRBT (1) NS XBa1E) X-1 B X+1, BRBoieE—D
i, (2) AR X BoBlR 2X, 8RBz —n, RRFREEIREIARXK

=

[#8iX] XR— &P LHEE, G5 E
LR, KBEMH LB T REFRENNA,
MNHEER X, BRFENELERR X-1 #1 X+1,
B—FREELERR 2X, WAKIMA RIS
JIRNIR N HARZETNA K BISREREIKE,

Bz N=3, k=5, | BERIENGE

;iffiiﬁi, fgg%ggéifﬁg§1%§§ifei£E§3E§% :Zo
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Al 11.1.2 REMLSF

(2] & B Nag2* KT REH LR N R 2R EER, RTEnghtTnEg—=
REERNINR, T=rearfSRIAFIRIANEMNE, frontgRFAFIBASLAIRI—MUE
, stepsa BERIERER NI, EENT:

Hik: AR CatchCattle
MIN: RRINE N, FARNEK,
Wit s/
1. A% O #1464k Wliaitflag[2*K] = {0} ;
2. ¥ R N INBAS] O, fBibrEflag[N] =1, right = rear;
3. HBAF O ET I HAT N R HRAE:
3.1 u= B3 O KIB\ koo E i BA
32WR uET K, B 2E A u 20 Eisteps, FHILLGEWR;
3.3 MRKIRY 4 i u A 145 5
33.1v=u-1; WHE flag[v] ZT 0, ¥ v AP\, B flag[v] =
332 v=ut+l; IR flag[v]ZT 0, ¥ v AF\, Bbrd flagv]
3.3.3 v=utu; WIE flaglv] T 0, ¥ v AF\, Bbrd flagv]
3.4 R front5 Tright, Msteps++; right = rear;
4. BA\HI A, WA RIAME K, RBPIRBRE -1;
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Bl 11.1.2 RXIMHF

§D5<% ﬁU L] BA—IZI/\\\/_\E J@EJ':?E/?EIJI WAy )\!J &Stepsﬂu 1
gl:ll\\\ 1ZZELJ'=I E’\Jﬁil'ﬁ]-)\/n\ ! -l‘J__I;E&;mErlght * EEEJ,_‘_QD—F .

; int CatchCattle(int N, int K)
4
. intu, v, right = 0, steps = 0, flag[K] = {0};
int Q[K], front, rear;

front = rear = -1;

Q[++rear] = N; flag[N] = 1;

while (front != rear)

d

u = Q[++front];
if (u == K) return steps;
v=u- 1; if (flag[v] == 0) { Q[++rear] =v; flag[v] =1; }

[S=5CI] &BAYY O KA Y, BN, BEBY 0 ~A*axEiat,
HEZE T RABRY

_______________________________________________________________________________________________________________________

AERREEAHRTH (& € W) HDITHREENAR




Bl 11.1.2 RXIMHF

[E=LI ] 2% 0 AR, EERl, REY 0 ~AakEimd,
NRIFBNERERNEHEEERIINR, NS Estepsil 1, FEZE FRABAAY
ERN1Z X ENRETNR, HETEright, ZRUT:

_______________________________________________________________________________________________________________________

v=u+ I; if (flag[v] == 0) { Q[++rear] = v; flag[v] = 1; }
v=u+tu; if (flag[v] == 0) { Q[++rear] = v; flag[v] = 1; §
if (front == right) {steps++; right = rear; }

h

return -1;

AERREEAHRTH (& € W) HDITHREENAR




BNl 11.1.3 3BT iR:T

V|

[[BRE] E=—1ME
CNEEREIZ RERDFEER IR
[BE] EfrsEREEE ©
CRIELS RN, 55
A, SFLARITIR)RR

ARLE -

RDEOKAE.

[REERVEE E, SRR (v,

| —|

E3m

" FF

FHOl LS, %
R IRINEIEES/\1NS
SRR, s

) FOZ =

=X /'

=

(-1,

(1:'

A

-2)3

(2: '1) (2- 1)

= 11-4

HtBHERE

3¢ (-1, 2)

(Xz, J/2) 1 i-l_;%:g%j-
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BNl 11.1.3 3BT iR:T

[RE] xR F—20NE, flagh)FrME i BaEY, JEUT:

ke 1THE S+ A BBfsKnight
N REAE s (x1,y1) , ZEmhrEr (x2,2)
W BB
1. A% O WIga1k;
2. K s TN O, B flag(s) = 1;
3. H4P\F O AEZHF AT N bR
3.1 u=BA%] O HIBAkITz i BA;
32WR uET ¢, WHRAIE A u WP, FiEd
33 MEIAE kN 0~7 I\ 8 N T
33.1nxt=u W~ —;

4.80F =, WA BIEA S ¢ IR PURIMRE -1;

3.3.2 40 nxt EBLE N HAGED, R nxt BN O; B ihs & flag(nxt) = 1;
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BNl 11.1.3 B1iRT

[E=3LI] 2% O RAIRFERNG, BREBY 0 AskEiEE, INRIFE1H
NEREAEREERNINR, WZEstepsil 1, FEETRARNGERMIZ
EXENEREIR, HETeright, R :

 struct status

y

)
Cint dx[8] = {-2,-1,1,2,2, 1, -1, -2};
int dy[8] = {-1,-2,-2,-1,1,2,2, 1};

int X, y, steps;
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int BfsKnight(status s, status t)
o
. int k, front, rear, flag[8][8] = {0};
status u, v, nxt, Q[64];

front = rear = -1;




BNl 11.1.3 3BT iR:T

| Q[++rear] = s; flag[s.x][s.y] = 1;
while (front != rear)
{
u = Q[++front];
if ((u.x == t.X) && (u.y == t.y)) return u.steps;
for (k=0; k <8; k++)
{
nxt.x = u.x + dx[k]; if (nxt.x <0 || nxt.x > 7) continue;
nxt.y = u.y + dy[k]; if (nxt.y <0 || nxt.y > 7) continue;
if (flag[nxt.x][nxt.y] == 0)
{
nxt.steps = u.steps + 1;
Q[++rear]| = nxt; flag[nxt.x][nxt.y] = 1;

j
b
b

return -1;
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Rl 11.2.1 A*EiEENgiTEE

R BRIE ATVHIE,

SERREELGE, LUARIRMERESIIBRY.

FIERERT AN, BREREREIIES, BATIREERTA:

f(n) = g(n) + h(n)
Hep, i) @MIRREEI BRRESHY ST
g(n) RMIIIRRSBIMASHISERR T
h(n) BNRSNZ BRI SEAER AR RIS T,

D) A* (4-Star) BIERKREREBFRIFEFIN—IMERTE, EEFERER
@ BB AT EREEIE AT EAZL (heuristic function, WRFRME{TEAZL) 5

) BRIARHEENAS ARG XNEMEAER, UTRRERAIHR, 5
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Rl 11.2.1 A*EiEENgiTEE

) ABELMLSETIFE AR openzR, FHERIEFZTARE, 88X
MopenZRRiZkE fin) B&/N (BiERK) BIERIEAT T RIVER.

ik AR
TN AR, B REL
B e
1. B AR GE RS I A opens H;
2. BE NiA#EEH Bopen R AE:
2.1 n=openzR 12 — RS 4 5
22 MRGE mon W&, NWHREIRIUE, FiEE K
23 45 mn A, AT NibERE:
2.3.1 1445 5 n Mopenzg H M Bk 5
2.3.2 HE RS B on TR 145 5
2.3.3 tFEPTE 145 S A U R EUE
2.3.4 P E T4 min Nopenk Y, FHEAEAL Y BRECHE 5
3. R IR
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Rl 11.2.1 A*EiEENgiTEE

HISREEERE, WA(n)BNEEREE N F=M{E
(1) h(n) <dn), BRNERERS, BEFEERK, B

FRRZAl, RERDTRELHIEERREEZIT,

(3) h(n)>d(n), BRIGEREED, BETEB/, 3
&R, EARKMNINE F—EHEXEGEEN—1IEA,
wANE kA, FrAE &z ER I a.

&) A*EFREB R R ARRIK BT R EA(n)RIEEY, BT dA(n)RY

B, PSR SR, MEETERE. SaaRy 0, NiHen)
RELE SIS, EHEW IDIjkstra&E, LAdn) T IRSAZ BinRES

RIE, BrERILEEIR
Uik, h(nE)\, BRAZHER, BHSHEEEEUE.
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(2) h(n) =d(n), BERBISOEREREHT, HWNIERERERES., @A

K=, BARERIESE

X IEE T FER:

PFAEE Nk T
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Bl 11.2.2 )\&f8 &R

[I5&R] J\&UESIRE (8-puzzle problem) BFREHFNLEIRIR, £—1 3x3 RIS
@, W8 1-8 TElE, R TN—18A%, SRUE LN EAEEE A LRI
18, B[/ \ERBEREIIENRT, BXEE— M EalF7RIA BT,

=

2] 813 1] 2f 3 1_,-;?

7 %

' > 7| 6] 5 :
(a) FIIERES (b) EfFRE

A 11-5  J\E(EL[H R

PERREENEAHE T

(1834 RIF A*EDARIR) \SBDHENSEERERRTEL, TSN
Ko N B AR MRS AEI RSB RE (IBRE) |, it
RN ) TE XRS5 EFRRAS ARSI N




Al 11.2.2 J\Z63 q) & 2

DE) e  _EH | T, A8)
5| 3 2 3 2| 8| 3
1| 4 1| z| 4 1| 4 _
7| & 3 7| 8| 5 7| &l s
BiE 54) Gif) /\. Hif) | E5) A7)
5| 3 2| 8| 3 2| 3 2| 3
- -
2] B[ 3 2] 1| 4 71 1] 4 1| 2| 4 1| =] 4
1| & 4 7| 6| 3 6| 3 7| 8| 3 7| 6| 3 i
7 : 1 ] T
E6) 5
7]
1| 2| 3 i
A(E) B4) T 5
3 - - . iR
d gl 3 . gl 3 g1 3 &

[
L=
4
-
s
iy

s |-l

LN
1
L=
LN
i
[ o]
LiJ
i
[

PUREEHIE>HREH

Ln
L
1] &3
L]
Ly e
I
EF | 3
Ly A

2| 8| 3 2 3 2| 8| 3
1| 4 1| 8| 4 1] 4
7| 6| 3 7| &) 3 7| & 3




I 11.2.3 ZSEENREREZEEEE

[[AEt] RG=(V, ER— 1" FNEMEEE, NRERES V Mo BEA
HERBYFE V; (2<k<n, I1<i<k) , {#18& E PRUET—58(u, v), U8B uel,, veV,,
(1<i<k, 1 <itm<k) , FRseV, HEm=, €V, NEA,
ZEGEIIREIRARRIEA (multi-segment graph shortest path problem) ERMIRR
R SHIR/IMUIN ISR,

[78i%] ATLAE (BN ANEREITRA i AUSCIRISERKE, Bh(i)ENX SNIRR
| FlzRes—BRsIMUNZH. —RERT, BRIEIBELMETH | B
(I<i<k) |, BEAC, 1y, -0 r), BAIURETENINT
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o(i) = 21[1 1]

h(i)=min{c[r,][r, 1} + %%“;E% i0h=Z R

JI=|!-_E




Bl 11.2.3 ZEERN&EERFE RS

AEF16 fIF—18

c / B\

3—7 5—38
flG=22 flHF=16

A
STart

AA=18
B / - \ D !
0—1 0—2 0—3 g
fiB)=20 ACF17 fD=15 ]
1T
%
E / f‘& -
3—5 3—6 -
i
Ean




Al 11.2.4 {E5553ECIR) =

[[AER] & » IES DS n DA, BN ATREBIVESHIRAARR, (558
|BJRR (task allocation problem) EKBAEGR/ NIRRT HECS 2=,

[18%] BeENNEERDTRMEIEHAE, B HERISHSND TR
X, ESHWAETURARSEEER, © o ERARDETES j (1<,
j<n) , —RIERT, FRRYUFIENAR 1~ HETES, BANRECENIT:
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9D = cw | | M@= TEREMTHIR/ME

k=i+]




BNl 11.2.4 {E55 5 Ecln) =R

1
start

=10
2 3 /( \\ 5

=l

1—a 2—a 3—a 4—a é

A2)=17 fi3)=10 fl4)=15 fi5FE16 2

T

1—=b 3—b 4—b i

f6)=13 AT)=10 f8)=14 -

11 / NEE: 2 S\ 10 F51 52 F£3 £%4 3

3¢ 4—c 1—c 4—c g A i

fll1)=13 fl12)=17 flo)=14 A10)=17 0 2 7 8 MNia| i
13 | 6 4 3 7| ARb
1 5 8 1 8 | AR
fl13)=13 7 6 9 4 ) ANmd







Al 11.3.1 PREEREMNIZITEE

D MRFAERZE (bound and purning method) BHFEHE—1SIERIIRFRZN
(bounding function) , FRIEFRFREFHE HIRREEIF [down, upl. A
fa, RER] EUIc R R AR EAR,

) EoNERLE, KXY BZERNEHRTER, DilMEXEZTER
HNERREE, IREEFERIBERREEESBEmRZEIFR, WSE
=7, BN ERERBEBASICLBEBIERBRIN®RET; d, &5
HNNopenZkH, AR MopenZRPiEEFE HiRHEHERERNERKI=
B BER, B8 LATRE, EEREIRINE.
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Bl 11.3.1 fRREHEZREITREE

) SERL, [REBGEREAFTERNEM CIIABTIRIE, B openZ=RHHY
GREE, MNTREEEIEE,

ks PRABIEGL
WN: AR, PR ERER
i HALE
1. AR PR S pR i 72 B R eR ) F- [down, up];
2. AR S U H A5 BB BUE I I\ openK ;
3. I H 2745 5B H b pR 2UE fE open3k H HUIS AR AR -
3.1 n=open K HAMMARIE &
3.2 Xl mn BIPTE 145 1 x PUAT Nl ERAE:
3.2.1 fh 54 x 19 H AR R EUE value;
3.2.2 #valuefE[down, up]H, MPESE A x Il Nopenk; SN EFFS5 A x;
4. % B g5 RO N s DUE, ISR AR S DU AE ) S8 7
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Rl 11.3.2 0/15 G5

[[BRt] 257 n MMl — 1B EN CHEE, Vi i NEER v, EMMEA v,
NEMmAEMINERE . RATEHARAEATE, /158 (0/1 knapsack
problem) RUMITEFERANTENMm, FREERATEFTYRAISINERK?

[FBZ] RIR » HmERPMMEBREVIHEF, AJLLRAZLDIEXRE 015
BIaEAY—1 5

Ak 0/1B5BIEEN—GE ERE? FEHEFER, B8FRANEIRE
£ 1 ™MmEALSER%R, NWelLiE2— R RRNTELA:
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ub=Cx(vi/wy),




Rl 11.3.2 0/15 G5

fuen, 4 MIREENGE,7,5,3), MMEDHIA0,42,25,12), BEEE C=10,

/. B, BaEEYmRBMEENMENKEVEERF.
4. NMRZLERSITREA(, 0, 1, 0), IXISAINMES 65, XAILUEA 018
BIaEAY 57,

/. BEEFIER, BERPEANNEHRF MBS, N

#11-1 01 EEHENHMEEERFER

ub=Cx (v;/w;)= 10x10=100,
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15 E=W) Pr{EW) rE/EEWw)
L TR, 527 BirREHIFR6s, 100, | : -
3 5 25 5
4 3 12 4




Rl 11.3.2 0/1& 6 g5

F11-1 01 EAHENTEEERFER
i EE(w) rEe) | HrEEECW 1
1 4 40 10 w=0, v=0
ub=100
2 7 42 6
¥ i
. : 2 ° w=4, v=40 w=0, v=0 5
4 E 12 4 x1=1, ub=16 x1=0, ub=60 3
.1
4% / \ 5 =
w=11 w=4, v=40 2
IR x=0. ub=T0 -
6 / \ X _7 2
H
w=9, v=65 w=4, v=40 i
x3=1. ub=69 x#=0, ub=64
8 X / \ 0
H‘=12 w=9, v=65
TLHUEE xs=0, ub=653




HlAl11.3.3 TSPlaE&

1TER/NITEREI, LR ER TR,

IEREMEFE— TR/ TR EIIBIRLL 2, HiEE

[[B]@] TSPRJRR (traveling salesman problem) RISIRITZRENRIT n P, &
KRENMEhE D BRNEL—RAEREIE &, FEKPTENIKIERE.

[185%] B BRRERR [down, up], RARNEMHETSPAEN— LR,
WNEIRIETSPIRE— 1S EN TRIR? XWFELRBERCNERE, 1EEfEPhE—

BEEAE—NMEEEERN TR FETSPAAN— 2%, BERLED
IR ERE RSN, —FRHAXMRHR, B—FERTX MM, A,
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XN AN SRR E1TE (R
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SRS EIRE|ES) |




HlAl11.3.3 TSPlaE&

WBZD X3 NE RS F"L\I£X1€‘L1Ll%¢jjjj A-->C-->E-->D-->B-->4, Ftn'f:l:'lng
9 1+2+3+7+3=16, XAJLMEATSPalRERY LR, HEEEFE— 1T/t
BINEERLA 2, BRITSPAIERAY TSR [(1+3)+H(3+6)+(1+2)+(3+4)+H(2+3)]/2=14, T
=, 527 HiRAEHIFR[ 14, 16].

S = 3 1 5 8 %

—BER T, RIRIEHE 3 = 6 7 of [
R U=(r, 1y, ..., 7)), BNERR -1 6 = 4 2f P
—— Sp 7 : == =
FEMET (AR, A, %S R
A 3% (=] : ) ° B
R B B F5 o—txns |l o znmsrnes BB

(BPFBRERZR) TR

b= drin 1+ (Sr B RE BERD: S - B RER )2




BNl 11.3.3 TSP[aER

start

=14
2 3 | \ X 5
A—B A—C A—D A—E
Ih—14 Ih—14 1—16 /=19
6 /7 \ X8 9 /10 \ 11
B—C | [B=D | [ B=E c—B | [ c—D | [ c—E
=16 | | 1b=16 | [ 7=19 =16 | [1=15 | [ 1p-14
15x /6 12X \ 13
D—B |[D—E | [E~B |[E-D
=18 | [ 76=15 | [ 75=19 | [7p-14
17X 14 ‘
E—B D—B
1=20 1—16

(a) —FZEHE
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Al 11.3.4 [EHEY) A&

{|E.] ﬁ] QI:IIE” IR

28], WEREAYA
HEF,

{*Elf] 'LXI:l

Elu

H#ER=EA 1, 2,
UENERS A i E’J

%'EJJFEEJJ&T:M% BinER
HATH 7o,

RIHEF!R)RR, %%Lx%ﬁrl‘ﬁﬁﬁl_léﬁl LA

RAVFRFY, RXEREEE— 1 ERAET,

FEHF ISR AEIRIARF K

RSN, 2, ..., n}, FED
B, s o 1} BIATRERMRIEG, iy ..o b)),

, n NERH, FR5E kD
R FEBR SR BIAG A K fifE

EESIRIERIZE LSS

'Q

A, FESERAER
. BXREZHEERIKENE

9e.
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BNl 11.3.4 EHEY Q&R

xk: §
d:
.-

3

[#85£] BIREHHT
RIME L BTE AT
S k MUIERTHY
Bk MIBRT
S 1~k Mz

0

Tﬂ

(i, 1o, ..

I

E

!

=]

» Bkr), UAEHES

ARICSEX T

pal1| ST

pali| ST

MRS SR k-1 MUEFTHE

i iY, BFReRERIRERS

IDAER, ES | MNEINEOAMSIRRS, Bl x=0

EE

A

HYR

IL,\*MT\EI’JE

A BEFSEUAY B PRRREHIR .

ME,

AY
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Bl 11.3.4 [EHEY [GER
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Bl 11.3.4 [EHEY [GER

1
start

i1=1, x1=0 i1=2. xi=0 i=9. x1=0 g
L1=7 L1=7 Li=14 i
%
2 / 5\ 7 / 3\ 11>r~1/ \ X12 | @
i=2, x=2.8 =9, x:=0 i=1.x=2.8 =9, x,=8.4 i=1. x2=6 i=2.x=8.4 B
L=16.8 L=13 I-=15.8 L=13.4 11—19 L=20.4 5
4
i
14 X 9 13 X 10 it

13=09, x3=11.2] |i=2. x=14.4 | i==9. x3=8.8] [i=]l.x:=14.4

[=21.2 1:=17.4 L-=19.8 [3=17.4







BNl 11.4.1 PRFBEELERIXE R R
) BRABKGENBRERRZUMTH—ETERNN AU, ETEAEE
P T BEIRTHIEZRE, NWAPRAEAGEHIKR RGN T,

(1) FHESEHIIRFEZL, FHIRFAREAENK: O TERE,; ORIE&EEE
RTEF; QREMERERNEINIEL HrRSFNERHTER, mORERZTE,
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