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BlA&x%%

MF—PREGRAENLARE CR\R/NMEHRER) |, —ROTIER G TR

max f(X) 1-1)
s.t. XeR (1-2)
RcU (1-3)

X=[x,%y 0, X, ]TAREKEZE, f(X)ABIRRE,

(1-2). (1-3)AAR £, UREAZ[E, REREUN—FE,

i LV R AT FRXAR AT T 1%,

lgll
=4

AR

SERTRTHAMAREARFHNBRATANN—1TEES, UHUTITHRES.
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B1A&ER%F

» ERROAEE, BIRREMARFGAMEESZ, FHNELMEN, FHNIFLMEN, FHY
EZN, BHNEEHN, FNEREEN, FHNEZEEN.

KEMBBIEMRILBNITIEEET =M
BEEE. BRARZNRREE

fEE R BMENARE, MUREBARNT K, BFRKE—Me UBRNROTRFR LR
AL R AR A TR BN R
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131 4% %%
B AL e R AL B

MRRREBE— PR, JIUAMAZERL . ELRERFKE. A
RENKIREBAZELEZE, FRARENBHRLBER I RERKILE,

SJRE, BUUEED AWE: BEHACEEZNERERAEEE. 518 T
RAZEMAEE, BEIRERARKLMLEE.
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B AEEZ&ERMERAEE

R E AT
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£, RABREHRT, EEBLAPRTS.
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BlA&x%%

B AEEZ&ERMERAEE

ERMMMEZEEZATREEOOEANDiFEED, BEEAMEEERRE
By, BIRZSEBAN . ME—MEx, FHESRSESANNSENR
RERSEPRNBRRFINELR, ARENNESREZRBREFELEE.




13184 & % %

MR IE RSO ERFMENBEARE L, XEEEXEE:
« ZESWZE (tabu search)

- IR ( simulated annealing)
« HJEEE (genetic algorithms)
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B1A&ER%F

S| NIRITHE[A 2R (Travelling salesman problem, TSP)

e HETIEM A1759F EuleriE A9 -5k T(a) 55 .
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BUME [B) R

| RK R TTEN AR — T




B1A&ER%F

ik{TRE o] (Travelling salesman problem, TSP)

+ B BE—RIIEH AN BN, KRR —
Rt JiﬁilL‘iﬁJZ"rl’?E’JB—ﬂIElE%

. GAEPAL H—/NNPE

Y o) /L

/1

» TSPRZARIAEN TR R A ERERN T HENIE S MBS
(TREZTEE) RAEK.
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B1A&ER%F

ik{TRE o] (Travelling salesman problem, TSP)

.+ BT ) AR AR ESR S TSPRAE.

- PHRENEE, EREENS, UEOERREL
DEKE, R AL S — MRS, 1
BT F— R/ ML e &,

- BE, ZEEE- =R (IgNsB—Fi0E
) o MRMW I ZEAFERRE, NIBIN—%3F
%Juté’l ol AL AZTER, AT E &R
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https://zh.wikipedia.org/wiki/%E5%9B%BE_(%E6%95%B0%E5%AD%A6)
https://zh.wikipedia.org/wiki/%E9%A1%B6%E7%82%B9_(%E5%9B%BE%E8%AE%BA)
https://zh.wikipedia.org/wiki/%E5%9B%BE%E8%AE%BA%E6%9C%AF%E8%AF%AD
https://zh.wikipedia.org/wiki/%E9%A1%B6%E7%82%B9_(%E5%9B%BE%E8%AE%BA)
https://zh.wikipedia.org/wiki/%E5%AE%8C%E5%85%A8%E5%9C%96

BlA&x%%

R{TE[a)#% (Travelling salesman problem, TSP)

FEXERTSP (a7, PR T < [B] 3R B A9 BE B 2 TH SRR,
e — 1 EEE, XM EOBERD T —F.

£ FEXTFRTSP [a/&ih, e NEN N ZEFE, e
KEIMNEEAR, E 7 HBEE. ZBER. BITEM
H &% SEIA R EH Y ZE MR AR S TRIX M TR
MBI
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https://zh.wikipedia.org/wiki/%E5%9B%BE_(%E6%95%B0%E5%AD%A6)
https://zh.wikipedia.org/wiki/%E6%9C%89%E5%90%91%E5%9B%BE
https://zh.wikipedia.org/wiki/%E8%BB%8A%E7%A6%8D
https://zh.wikipedia.org/wiki/%E5%8D%95%E8%A1%8C%E9%81%93

13.2 2244 % 4% (TABU search)

22 meXlESmEmIE.
-4 T BB BEBBEERBARTRINEEAE, XA—INERE

ICRELXFIHNETRMLR, AT —XEREFR, MHALEZERTH
SR ABEREREFHERXE R, MILRBE BRI,

GloverF1986F B XigH IX— =, HMEM—ETEE L.

A
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13.2 2244 % 4% (TABU search)

TabuEZHJINEAEZNEE:

WP E —RIC AP EIE X —EL,

TabuREB— P HENEEEFS, EXERNEZERENICE, EXNARERE,
XN KEDLETERN, ERNTFREESMEEINE,

MR BERE AN BRRBHCHNEMTHRER, BTFXN— DB ELTEN.
A TabusR A R £ 0] IA1E — M Tabu sk, EHFmE Tabui Mg, &NE
i, HEEKREL,
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13.2 28 4# £ 4% (TABU search)

R AIB

(1) REALALIR)A:
(2) HEME)A:

HxeN(x),

BN (X)) B

EXNELZERBETEAN, M—=0) AFORH—ERIE.

RA—NBEBE, BEF2RRXABEFEARNES
NQO)RRAxBIBE, ¥ € N(x) BAxH—PAE,
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13.2 284 % Ak (TABU search)

> B K BIERFZ R
O EXLBEREFs, B, FEREALAL R B APLBEAZEN 1T Y
EXALELZKNZENTTRE, EHGIAE]E R BETZ D)
o] UE X ARSI E#R

2 BEZHLF
B R RIS

I o & Hmid E XA RBE RS B RE 0818 I HY Pl

AN

< [ o

16



13.2 284 % Ak (TABU search)

E
#oRTR)GER: BFIEEZHIER
¥ a). B EREEEARZITNR

RAVIKEIR ATabu-Size, TJIXAXREFBEFR RN B R
R SEHN—CRIFNBICA, RENBARBPER
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13.2 28 4# £ 4% (TABU search)

> IEFERES
REENER: RIETSEBBEBLIRES, SRifxE—F 2 21550

‘—\rl-

T 1E

FISREN () P ARFEZESHRILE, BlE
C(s, (X)) =0pt{C(s(x)),s(x)e N (x)\T}

NW<Sx =S (x) , ARIZENELBEN (x) PRSI IES (%) .
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13.2 2244 % 4% (TABU search)

1§IJ TSPfﬂ%ﬁﬁgE/‘]_ﬂJ%‘%ﬂ?ﬁffﬁjD — {X — (ili i21 e in)lill i2; ey inKEE]-;Z; ;nE/\]-TIEIFﬁlJ};
E X EHIBEBREY 4 2-opt, BlxHEMDITRHET R, NOO)REEZxH
C,> =nn—1)/2PREHEES,

Blan: x = (1,234), WC,> =6,
N(x) ={(1,2,3,4),(2,1,34),(3,2,1,4),(4,2,3,1),(1,3,2,4),(1,4,3,2), (1,2,4,3)}
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13.2 284 % Ak (TABU search)

EXLRIEFE A MEMLIERE
SEEF R[22 353], THREEEEHEIBER:

23853 [2@253] [2235G)

[223@)3] [22(253] [22 3044
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13.2 2244 % 4% (TABU search)

EXRIEFE A 2-Opt
St FF4Ra8[ 4 2 351], T RIEESEELEN:

N\

[43251] [43512] [43351]

2
=
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\l

* IR (Annealing) , ASFHMBLIE, E—MEMBHE
¥ B AR g s EEVM MR, dBARER
MEWH -BERBENE REHEFIEE —EBiE, B
HZELH., RANAETREZEBERAZIN TR MR,
HEINZRER li MM, FBRNABBREN . URTESR
ER B

\
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At B2
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]3Q31ﬁiﬂﬂ%J;ﬁQ%:
%ZIK/EE\Zkg:
o EHLE KE L (Simulated Annealing Algorithm, SAA)Z—FhE T &Rk

BREBNENINEE HEXRE2ETYEFEEDRNRAEES
—IRA SRR B AITE AL .

» RINMBRAXEEMNE-—RSVEHE, FHEESHNAE TE ESHR
RFFME AR A PEIS X ERRENERRILE SRS KEE
PR MERS e R M Bk F R A E T /&M
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13.3 #40& K4 ik

RHLR KE

EU—EMNBRRIEZ — PSRRI,

RRBIHIX N EENRILE, KEERNRILE.

Sl
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13.3 #40& K4 ik

Metropolis AN

IR KB E X FMetropolise 2 /& N—— IR ZHIRS
HERE T, SEPREST — FRE J
=L <E;, WX jASRPRE
G, SR p = exp[—(E; — E)/kTIRT[0, D)X [aIRIREYLEL, N
DRSS AEIPRE, & AR URBIRSI A SR,
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13.3 # & KH ok

SAAMEE
LAk ) B A AN 8 EA YIRS
. KL*)IZ%E%'TJCI'J?;EEE’]%M“%&F,
« BEVIREE
. #E?Eéﬁdﬁﬁﬁ#?i%ﬁé’m’i;
«  {kIEMetropolis Nt AR FTEE
- BEENERTEIIATFFE,
fRARREEHRE FRIEEREEREI&IR, SEIRSEIAAZR SR,

SRCE ST
it AT, BERT AR B ERRNE MRS >
F(HLE)FR X MAMIE Y, RUX S AT, MAHATIGE BRSSO,
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13.3 42 4 & K K ¢

S

1) FEHL= £ — DA, SERILHES=,
FITHE BARR BUEI();

2) REVIRRET(0)=T,,

3) HMTT > Tmin, 552 WIS 4 AT AES, HE R 5 — AR R 4L,

FE—FE . TTEHRNBIRREEI)

HitE BirRBUERIBEAE=() - J() -
4) ANRAE <0, NF=2#fE, <S=j,

WERAE >0, Np=exp(- AE /TK);

FHIir p> random[0,1] , B¥z 4 323 #ES = j; B NS=i,
5) BB T=T*r,0<r<1, [E]%]4E3)
6) &T<=TminZILER, BEIRILES.

C_ I
v

wigate: BEMLIESE M, THREENAETG)-
WEAAHK=0, WILHEELL=T, >&LMs=i.

AN

AT RIS 3k A B ML e 56— A »

THE I E MAETG)
7\%
5

T2 2% P (1) =e 10TV

random(0,1)<P(t,
=]

=

i =j; f(i) = f(); FEHrs [e——

AN
=

FRIRA A te=drop(ty); 2 k=k+1 (e

E:
C &xE D .




13.3 42 dn ik K 4 o

1) L=

- JURIEER&L FrEGHEILEM

o o PUBEAIRFEWIE R

o X[ABAARSZBFEFANER, A=E A BSLHAY S 520014 58
- EEZTT, BRAME

2) HRE:

BHLR K E AR BAARE KRS PR AR, FEFEM TREA:

(1) WSERELLEIE,

(2) REHE®R ERETENEEBK, RINRAER T DRIEMERIBHTER/ERNLR. BEEX
REENKINERES, B TERENNENRS, EUCRRMTENE _EZEFEFE, EimiE
MRIETEERATRELR, MUKIRAEEE,

(3) AEF—BRETMREAEEERE T EEIRES

30



13.3 # ik K H

W 100 MNERNRE. 4ENR 1 Fir.

BARE—1TEM, 2EFNSEA(7040).
T KHAYERE 4 1000 A2/, K
FR—E KA MER A, R FT
EBfR, BRERERRNES, EHTE—
B iR PR B AT, KiZZ A%
PR E) (RIRB T KWLIKAR AT B o] I FE
7K

%1 LRRE R R R &

2053 i 2053 Y g 213 &5 g (24 23
53.7121 153046 51.1758  0.0322 46.3253  28.2753 303313 6.9348
56.5432 21.4188 10.8198  16.2529 22.7891  23.1045 10.1584  12.4819
20.1050  15.4562 1.9451  0.2057 26.4951  22.1221 31.4847  8.9640
26.2418  18.1760 44.0356  13.5401 28.9836  25.9879 38.4722  20.1731
28.2694  29.0011 32,1910  5.8699 36.4863  29.7284 0.9718 28.1477
8.9586  24.6635 16.5618  23.6143 10.5597  15.1178 502111  10.2944
8.1519  9.5325 22.1075  18.5569 0.1215  18.8726 482077 16.8889
31.9499  17.6309 0.7732  0.4656 474134 23.7783 41.8671  3.5667
43.5474  3.9061 53.3524  26.7256 30.8165  13.4595 27.7133  5.0706
23.9222  7.6306 51.9612 22.8511 12.7938  15.7307 49568  8.3669
21.5051  24.0909 15.2548  27.2111 6.2070  5.1442 49.2430  16.7044
17.1168  20.0354 34.1688  22.7571 9.4402  3.9200 11.5812  14.5677
52.1181  0.4088 9.5559  11.4219 244509  6.5634 26.7213  28.5667
37.5848 16.8474 356619  9.9333 244654  3.1644 0.7775  6.9576
144703  13.6368 19.8660  15.1224 3.1616  4.2428 18.5245  14.3598
58.6849  27.1485 39.5168  16.9371 56.5089  13.7090 52.5211  15.7957
38.4300  8.4648 51.8181  23.0159 8.9983  23.6440 50.1156  23.7816
13.7909  1.9510 34.0574  23.3960 23.0624  8.4319 19.9857  5.7902
40.8801 14.2978 58.8280  14.5229 18.6635  6.7436 52.8423  27.2880
39.9494 29.5114 47.5099  24.0664 10.1121  27.2662 28.7812  27.6659
8.0831 27.6705 9.1556 14.1304 53.7989 0.2199 33.6490 0.3980
1.3496  16.8359 499816  6.0828 19.3635  17.6622 36.9545  23.0265
15.7320  19.5697 11.5118 17.3884 44.0398  16.2635 39.7139  28.4203
6.9909  23.1804 38.3392  19.9950 24,6543 19.6057 36.9980 24.3992
41591  3.1853 40.1400  20.3030 239876  9.4030 41.1084 27.7149
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B —AMRATRI M. Bl IR A IS B 1, BOT BARKRG S h 2, 3, -,
101, 52 /5 35 HEHUT TS24 102G PEE TR i 510 B BHEHE D = (d,)) 3000
b d, FoRdeaRi, j PIREES, i, = 12,102 , S D A SRR, WA
KA L R, BB R A, B A 102 MR 1.
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13.3 #40& K4 ik

%A B A IBAAFRD BN (X0, v1) . (2,y2), T A BESHIAREASIIKCED A ™ =AY
SKEREE R . MHUOAARRR0 , DIFREFE A X0Y S, X0 BEZLB AR FE A
X0Z FrHE=HEBLIRR. WA BREANERLIRDHIA:

A(Rcosx, cosy,,Rsinx, cosy, ,Rsiny,)

B(Rcosx,cosy,,Rsinx,cosy,,Rsiny,)
Horp R = 6370 Jytthkf12.
A, B W U SEBR

OA -OB

d = Rarccos

=)

et

(&}

o

d = Rarccos[cos(x, —x,)cosy, cosy, +siny,siny, |. .



13.3 # 40 i& KH &

KA AR K LR an
(1) fi#=3n)
fit s a) S ar e £1,2,---, 101,102 3 i BT A ] g 2 ) RN 2 5 A HES B2, B

S = {(7{19 971-102) | T, = 1,(732,"',73101)%{2,3,"',101}E{J’?E};FﬂF§U,7T102 — 102}
PR — DM AR L5152 100 S HARH M RlEg, 7, = j R i — 1 Ik H
b Jj o, Mltafdalig oy (1,2,---,102) , AP EATSEAE A Monte Carlo Jji3K1G— MU
IR U i o

(2) Hbreg
SEIN ) H AR BB 0182 BT H AR ER A S BObR AR O e £l FRATTEESK

101

minf(ﬂ'l’ﬂ'29. . .’7[102) = Zd”i”fﬂ
i=1

34



13.3 # 0k K H

70

(3) Hrfimr=4

@© 2 Bk

BRI S u,v (u<v) ZHu 5y 2 @R, SRR e R
7[1 ; '.7[11-17[\’7[\'—1 .”7[11+17z.u7[v+1 ”.7[102

@ 3 Z#eik

P S5u,y Mw, FufvzZEPEEGEE wZE, NNEFEREN (X
U<v<w)
ﬂ-l ”.ﬂ-u—lﬂ-
(4) XA ek E
XfF 2 AL, BARERTRIRN
Af = (d”“_l”‘_ + d”,,ﬂwl ) — (d”"_l”" + d”\'”rﬂ )
(5) ¥ HEN
1 Af <0
exp(—Af /T) Af 20
WHRA <0, WEZHBET. 70, DI exp(-Af /T) 32 HEgE, B
exp(—Af /T) KT 0 2 1 Z [ BEALEUE:5Z .
(6) Pt
B % 5 0 BRIR R a HATIRIREN . T« al , 1S3, X B IRATE
o =0.999 .
(7) SR
Ik E BT e =107, HIWHEJGE R GRS R, #5T <e, FEGW, Htl
HRPIRE

‘..ﬂ-urﬂ.u ...ﬂ' ﬂ'

v+l v/wel T 'ﬂ.102
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13.3 #40& K4 ik

cle,clear

load sj.txt WANEE T 100 DB EIE, HIRRBRIEFNVNERTE

4K

XA sj.txt H
=9J(:,1:2:8);x=x(’);

y=sj(:,2:2:8)y=y();

sj=[xy]; d1=[70,40];

sj=[d1;sj;d1]; sj=sj*pi/180;

d=zeros(102): %EE B %6 % d

for i=1:101

for j=i1+1:102

temp=cos(sj(i,1)-sj(j,1))*cos(sj(i,2))*cos(sj(},2)) +sin(sj(i,2))*sin(s](},2));

d(i,))=6370*acos(temp);
end

end

d=d+d’
SO=[];Sum=inf;
rand('state’,sum(clock));
for j=1:1000

S=[1 1+randperm(100),102];

temp=0;

for i=1:101
temp=temp+d(S(i),S(i+1));
end

if temp<Sum
SO0=S;Sum=temp;

end

end

e=0.1130;L=20000;at=0.999;T=1,

MR KT TE

for k=1:L

7= A 7

c=2+floor(100+rand(1,2));

c=sort(c);

cl=c(1);c2=c(2);

WTER O REE
df=d(S0(c1-1),50(c2))+d(S0(c1),50(c2+1))-d(S0(c1-
1),50(c1))-d(S0(c2),50(c2+1));

I 32 AE N

if df<0
SO0=[S0(1:¢c1-1),50(c2:-1:c1),S0(c2+1:102)];
Sum=Sum+df;

elseif exp(-df/T)>rand(1)
SO0=[S0(1:¢c1-1),50(c2:-1:c1),S0(c2+1:102)];
Sum=Sum+df;

end

T=Txat;

if T<e

break;

end

end

% % AT BRI R ESIR K E

SO,Sum

36



13.4 & 1% 4 %
1 Bt A R

EYEBRTPTNEFED, BrETE

(X B RRHIBIEN BE

- XH

=

&,

MNMIBA TR EDEHEFEFHERNTIEMRFAITARIL, AATBENREZH

RT3t 7 T AR =.

R{EH 7% (Genetic Algorithms, fEFRGAs)HL 2 X4 #1740 BT E AR

TABEHRE

8 AR
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13.4 &

X2 H ok

REFEERENEYEBANE THREMFMTEMERN—MEERNE
BRILHUBRIRRTT X

ERFHEE

ZHHRKZHH Holland#IRIRE, @R T60FEAXNBAFATL

HiEN ARG RIS,

19674F, Bagleyk ik 7 X TREEEN ALY, AHEXHBEXFEA REZEEZE ( Genetic
Algorithm) "—1d.,

706EAX De JongE TR EE AN BB TR L#H1T 7 RENAEBERBMLMITELLE,

E—ZAHRTENEM E, S0FEHGoldbergi# TR AL, R T REE ZHNEARIES

38



13.4 & 1 4 &

= (% (Heredity)—— ] B E M E X R G R F S MER, XFha
r I R BLAR AR £ (Heredity)

R E R RBER(Gene) AR, AVIRIZMVEINEHEHENER AT .
« ERERENEREN, ARBIPRETEREFNESN, EHARSHNT
EH, AREERBRNHEESRZE TR, MmEMPROE T —RR%A.

39



13.4 & 4% 4 &

EYREAR

1. B
EYNERRETAEZES. BEIRES, KRNREVRONAGEHIZI . RIARE
DEE, BEYRONARILE $l(Reproduction) LT EIFTENAEF, FAEFMAK T H
M ER .

2. X
BEMEEEYHEEE KRB, RPREREEEZ 8BIERZ X (Crossover)mE2l, JREIEM
MEBEENE—HEMNELDNAK TN, HeIEmBE D3R XBEMERMR TR EME,

3. ¥R
EHTHREGR, RAMERR)N, XXBTEFERLESHIEE MMEDNARAEEHM
L F#(Mutation), FFHEEIFTHNFRERE, XEFHREERIADHIER.

XA, REERSREAERENEEFHTIMIHNRRMZETL.,

40



13.4 & 4% 4 &

B4 RRmEXAnMESX( = 1.2, ..., AN S EX KRR

» BE—IxEBFE—TREEER, X, XpoEMERNTREERERN— MR,
» XEMNFMNEFATNE—AHEY. BINUERScEARNSHE, SHERLEN—MLS,
BB RS MNERZROFIX AN EEEMDN, HENVRREER R — D HHTS 85,

41



13.4 i 12 % &

« XTGRAL P A A HEFITE X2 MEMERE, SEXNRAXES MR RILE,

s TE—INMEX, BERB—ENANWELRHENE, MANENESHX B MERIEX
M ERREERAXK, XBEETERRANRLR, RENEEX, k2, HENEB),

REEER, RERZTEXHMN T EBHETE. WEFARLENEREBENREEXD
RERTERATH . MTEFERNREEXHARN 1 RBRREE,

42



13.4 & 4% 4 &

AR ERAAETEN. SENE, EEEZFZNEENREBEM M MEATARNE
&, MARE (SFFHEE) . SEY—KR—ROBAHCIEERL, BREEZNEELE
tHE—IREERIE:

SBREEICH P(H), f—REFMNHLE, B2t + 1REHE, 2P+ 1),

XN RN 2 R ZMHE A RE, FESRERBUM LS AN EN ERS
MR ZHREE TR, INRLAERETIREE —MIRAMEX, SR NAE
XA RS R T R A SR X

43



13.4 & 4% 4 &

EREMSEREREETHINE AR

VA AR SEL T IR H]

EH A SRR, S5 H AR BRSO ) nT RER P E
A firt

Reix fie 11 s i

H A fift bR B R IE

g A I8 5 PR ASH

P HR 0 3 IV JEE R BB H ) — AL

AL A0 3ok A A D) A 2 i ) i A

25 Gt LG 1A — 73 B AR AR ) e
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R EEN N

REEERET —MRBELRZMN LEBABERER, MBI TO@EAGE, Xo@BPIFHEER
smEVEEMN, TN ZNATREZZR,. TAREZEEZN—EFENHAIUE:
(1) sRELLk
PRI BIREE AN AN A, RN EEEXRFITHETNNE HES.
g;;&%%ﬁ\gﬁﬂ\zﬁﬁM@ﬁﬁwﬁﬁ,%ﬁ%ﬁwﬁ%ﬁﬁ*ﬁ,%ﬁ%ﬁ%ﬂuﬁ@ﬂ%@ﬁ
(2) Ak
& DBMEAIEAR, Aettn@ERZEBAEY X, ANEERITEY LA ERESEEZART
BRI EGHENE., WXEXEXREH, AMCRRINIEFE/IHNEIKEFRBR L, MEZEEETK
XMHRBANREILRz—. LEKRIER, BEEENTAHSMAFPHINPESEBIEE B R,

pign, REELZELERBRTHOA. FEOM. KERH. BRI EDEAFHEFIINNNONA.
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13.4

tic
clc,clear
load sj.txt %N#F T 100 4> H A5 H1E R
x=sJ(:,1:2:8); x=x(2);
y=sj(:,2:2:8); y=y(2);
sj=[x y], d1=[70,40];
]
)

k44 % ok

sj0=[d1;s};d1]; sj=sj0*pi/180;
d=zeros(102); %FE B 4E % d
for 1i=1:101

for j=i1+1:102
temp=cos(sj(i,1)-

s(J,1))*cos(sj(i,2))*cos(s|(}.2)) +sin(s](i,2))*sin(sj(},2));

d(i,j)=6370*acos(temp);

end

end
d=d+d";L=102;w=50;dai=100;
B e REE AR R A
for k=1:w

c=randperm(100);
cl=[1,c+1,102];

flag=1;

while flag>0
flag=0;

for m=1:L-3
forn=m+2:L-1
if

d(c1(m),c1(n))+d(cl(m+1),cl(n+1))<d(cl(m),cl(m

+1))+d(c1(n),cl(n+1))
flag=1,
cl(m+1:n)=cl(n:-1:m+1);
end
end
end
end
J(k,c1)=1:102;
end
J=1/102;
J(:,1)=0;](:,102)=1
rand('state’,sum(clock));
MREEELIILTE
A=];
for k=1:dai %= 4 0 ~ 1 [BIFEHEK5# 174550
B=A;
c=randperm(w);
%ZEC~HEFHKB
fori=1:2:w
F=2+floor(100+rand(1));
temp=B(c(i),F:102);
B(c(i),F:102)=B(c(i+1),F:102);
B(c(i+1),F:102)=temp;
end
hLEFEFRC
by=find(rand(1,w)<0.1);
if length(by)==0
by=floor(w*rand(1))+1
end

C=A(by.>);

L3=length(by);

for j=1:L3
bw=2+floor(100*rand(1,3));
bw=sort(bw);

C(j,:)=C(,[1:bw(1)-
1,bw(2)+1:bw(3),bw(1):bw(2),bw(3)+1:102]);
end

G=[A;B;C];

TL=size(G,1);

Y rE ST TR FEAR R AtV E 3T AR
[dd,IX]=sort(G,2);temp(1:TL)=0;
for j=1:TL

for i=1:101
temp(j)=temp(j))+d(1X(j,i),1X(j,i+1));
end

end

[DZ,1Z]=sort(temp);
A=G(IZ(1:w),);

end

path=IX(1Z(1),:)

long=DZ(1)

toc

xx=sj0(path,1);yy=sj0(path,2);
plot(xx,yy,'-0")
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