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>>num=[1112111231];
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>>paths = pathsAll(pathsAll(:,end-1)~=0,1:end-1);
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function [minCost,opt_paths]=pathsCost(paths,config,color,num,c)

%paths: 5 ZIGUE I FTA BEAE

%config: RAEALE

%color: Rt

%num: Xf NV FEEE

%C: ELUR RAL TR 2R T

%miniCost: H/MUM

%opt_paths: /MR FT A A

FEf 2 & LN R 4

>> [minCost,opt_paths]=pathsCost(paths,config,color,num,c);

>> minCost

RAFAAIA 16 AU RN 9 BIERECIIY, 41T K 4 P,

e ® | 2 = - opt paths @ x
PO [opt paths |
ERRRE ' 16x14 double
%Z::sﬁ::: 1 2 3 4 i 5 6 7 8 ! g 10 11 12 13 14 15
e 1 13 5 9 7 10 4 1 5 g 11 P 12 3 14 )
[ patbaCost. s 2 13 5 9 7 10 4 1 5 8 12 2 11 3 14
) pathsCost.n 3 13 B 9 7 10 5 1 4 E 1 2 12 3 n
[# problen_D_Data. py 1 13 B 9 7 10 5 1 4 E 12 2 11 3 n
1% Problen_D_lata. xlsx 5 13 B 10 7 9 4 1 5 8 11 2 12 3 14
& Problen_D_lata_Chuli.xls G 13 B 10 B 9 4 1 5 B 1 2 1 3 14
R schedule. xlsx 7 13 5 10 7 9 5 1 4 8 11 2 12 3 14
8 12 5 10 7 9 5 1 4 B 12 2 11 E 14
9 13 1 B 6 10 4 1 5 E 1 2 12 3 n
10 13 El 6| 10 4 1 5 8 12 2 11 3 14
1 13 9 5 10 5 1 4 8 1 2 12 3 n
12 13 B 6 10 5 1 4 B 12 2 11 3 14
13 13 10 E 9 4 1 5 8 11 2 12 3 14
14 13 10 6 9 4 1 5 E 12 2 11 3 n
15 13 10 6 9 5 1 4 8 1 2 EIE 14
16 13 10 B 9 5 1 4 8 12 2 11 3 n
17
18
19
20
= v
< >
BeEED ®
»» [ninCost, opt_paths]=pathsCest (paths, config, color, num, ) ;
saths.mat (HAT-fie v 5 minCest
H =& &
[ num [LLL21... A minCost =
config 1210 cell
color 1x10 cell E
[ 6raph 14x14 double
[ pathsall 170322015 ... |5 ;z save paths
[H paths 20044814 d... <
He 2 v

Bl 4 BaRMitE

B —2%, 528K 20 H MR 5 O3 o 2B Be i P an v 38 5, 9 H 20 H5e %

IR P LB 3-8 FARTE 545 R WA S “paths. mat™ A

“schedule.xlsx” 44 .
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x5 BB RBEAANRRIRFR

2018/9/20 443 A2 B1 pat: 93K =] c2
2018/9/20 444 A2 B1 bt 93K =] 1
2018/9/20 445 A2 B4 b IR =] c2
2018/9/20 446 A2 B6 I IR =] 1
2018/9/20 447 A2 B6 i IR = c2
2018/9/20 448 A2 B6 et R o 1
2018/9/20 449 A2 B4 et R =3 c2
2018/9/20 450 A2 B1 et R o 1
2018/9/20 451 A2 B4 b R 2] c2
2018/9/20 452 A2 B4 b R o] €1
2018/9/20 453 A2 B1 b Max o] c2
2018/9/20 454 A2 B1 b R T €1
2018/9/20 455 A2 B1 i K & c2
2018/9/20 456 A2 B4 S IR T 1
2018/9/20 457 A2 B4 S VK (=] c2
2018/9/20 458 A2 B4 k] VK i 1
2018/9/20 459 A2 B1 bt 93K =] c2
2018/9/20 460 A2 B1 bt 93K =] 1

6. HRERTEMN SHET

6.1 TN 5o

R RMOR R, S FI 2RI T &, {8 Excel 1
JeonddE, 8 python B FERNVEEGE, (A Lingo fLALECE 7%, 18 Matlab
PodseBlsng:, EiFEARER. ATZBAN. AR e T
IFROR . FEBET R4 IBS A HT E A |, IER G AU ETFE, AT
Aok B P B A T B A i

T TR PR B R ISR A IR B, S ST HH PR R R SR it R AT 4R
S, EMAE LR, FERZMAHRMEANT T, FEETHEH
A SRS AR SR e AL I B AT Bt .

6.2 1EBIRHET M A

AR & ez, SEI T N SR E AR ERIEA SRR, BRI
P2 4G O T IBEBLTT RIS 5 A, FTLUs T T HLES 7 i . 2Rk
HEVH WL S2 b i) B, AESRTHBOIRRIFI R . W4 A 4R 4 B Als
A ERAER .

N
g

<

a4

&5

[1RZAF, PrOHIELE TSP M@ AN H[J]. V5 & 2% Bt 54k ,2017,36(02):41-44.
(215 R A, IRV TSP M S [I]. TR S84 1 F2,2017(10):145.
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[B1% . T i84L S Sl S0t TSP I ot S FE[I]. o BRI R 224 (B AR R
Jiix),2017,24(04):58-63.

[415 5. JRAT G IR AL R AF 5 55 N2 T [D]. P ¢ S FEL K 22,2017,

Gl & TF & R, F T L 5950 TSP 595 [EB/OL]. hitp:/Aww.pudn.com/Download/iterm/id/3107168.htm,
2018.9.15.

[6]Matlab 1%, |~ AL Se % R A 842 [EB/OLY]. http://www.ilovematlab.cn/thread-212175-1-1.htm,
2018.9.15.
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BifF—1 M python EEIRA PR itk

f# il python ¥“CUMCM-2018-Problem-D-Chinese-Appendix.xlsx”H [ £E 7= 11 LIl 5 %
HE e, R4 problem D Datapy”, B AR WEHE SOk .

# -*- coding: utf-8 -*-
import xlwt
import xlrd

data=x1lrd.open_workbook('Problem D Data.xlsx')
sheet=data.sheet_by_name('Sheetl")

cols = sheet.col_values(9)

rigi_index=([x for x in range(len(cols)) if cols[x] == 'HI#H'])

workbook = xlwt.Workbook(encoding="utf-8")

sheetl = workbook.add_sheet('sheetl',cell_overwrite_ok=True)
#)RE G A

style = xlwt.XFStyle()

font = xlwt.Font()

font.name = 'Times New Roman'
font.bold = False
#i B R U AR

style.font = font
sheetl.write(0, 0, 'HIi', style)
sheetl.write(0, 1, 'fi/H', style)
sheetl.write(0, 2, 'ElE', style)
sheetl.write(@, 3, 'ZI/J', style)
sheetl.write(0, 4, 'IK#)', style)
sheetl.write(@, 5, 'Hifh', style)
sheetl.write(0, 6, '#i&E"', style)
idx=0
for k in range(len(riqi_index)-1):
for t in range(riqi_index[k+1]-riqi_index[k]-2):
for s in range(5):
if sheet.cell value(rigi_index[k]+t+1,s+4) !=0:
idx = idx + 1
#EER ] TR @ MU RIBE T — 4T
sheetl.write(idx, 0, sheet.cell_value(riqi_index[k]+t+1,0), style)
#OE IR P A E A 1 51
sheetl.write(idx, 1, sheet.cell value(riqi_index[k]+t+1,1), style)
#an AE R A BN 2 4
sheetl.write(idx, 2, sheet.cell value(riqi_index[k],s+4), style)
#HIELEAE R R P AL E N BT RIS 2 47
sheetl.write(idx, 3, sheet.cell_value(riqi_index[k]-1,s+4), style)
#B) JTE R P LS BT 5 AT
sheetl.write(idx, 4, sheet.cell value(riqi_index[k]+t+1,2), style)
HIRBNALE SR TP BN SR 3 7
sheetl.write(idx, 5, sheet.cell_value(riqi_index[k]+t+1,3), style)
#FOAE SRR P AL E NG 4 51
sheetl.write(idx, 6, sheet.cell value(riqi_index[k]+t+1,s+4), style)

#0T BE BL R PRI A 7 R

workbook.save('Problem D Data Chuli.xls")
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Mifh-2 ST PRI R
VR AP R 2e e, DU B 2018 46 9 H 20 HoAM, HdE SciF4
“Problem_D_Data_Chuli.xls”, Ef& W3 1% .

AT 2| mE-| @hl-| wHl-| Hel-| &g
&,

| 2018/9/20 Al El 5,0 FoaE 9
2018/9/20 Al B2 5 T3 £ 3
2018/9/20 Al E3 50 FI3E 2 2
2018/9/20 Al B3 5 Mg I 1
2018/9/20 Al El 5 P93E iR 2
2018/9/20 Al B3 5 Mg £R 1
2018/9/20 Al El 5 FHE =] 114
2018/9/20 Al B2 S5 PR =] 27
2018/9/20 Al B3 5 PRI =] 1
2018/9/20 Al El 5 PR e 1)

| 20180920 Al B2 5 FHE £ 75
2018/9/20 Al E3 50 PR 2 7
2018/9/20 Al j25] 5 PR £ 1
2018/9/20 Al El 5 FAE i 3
2018/9/20 Al B2 5 P T 1
2018/9/20 Al El 5 FHE E:l 4
2018/9/20 Al B2 5 iH PRI & 1
2018/9/20 Al El 5 PR I 7
2018/9/20 Al B2 5 PR I 1
2018/9/20 Al E3 5, AR I 3

| 2018/9/20 Al El 5,1 PR =g 3
2018/9/20 Al E3 5 PR i 1
2018920 Al El 5H P iR 2
2018/9/20 Al B3 5 PRI £R 1
2018/9,20 A2 El 55 FO3E =] 8
2018/9/20 Al El 5 3 £ 2
2018/9/20 Al Ej 5 3 £ 1
2018/9/20 A2 El 5 Mg £R 1
2018/9/20 A2 B4 5 PRI =] 3
2018/9/20 A2 B HiH AR =| 1

| 20180920 Al El 5 FHE £ 36
2018/9/20 A2 E4 5,0 PR £ 18
2018/9/20 Al 25 5 PR £ 1
2018/9/20 Al Ed 50 PR 2 4
2018/9/20 Al El 5 FAE T 3
2018/9/20 A2 E4 50 L] i 2
2018/9/20 A2 B6 5 FAE T 1
2018/9,20 %) El 5 PR % 2
2018/9/20 A2 B4 5 PRI & 1
2018/9/20 Al El 5 FHE B 1

| 2018/9/20 A2 E4 50 PR =g 1
2018/9/20 A2 B4 5 PRI £R 2
2018/9/20 A2 E4 50 PR = 5
2018/9/20 Al B6 5 FHE = 1
2018920 A2 El | P S| 1
2018/9/20 Al El LE FHE £ 3
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MifE-3 SRIEE = A UARELAY Lingo F2FF

REFF S 44 AP AR AR Y 1gd™, VE R 2 TR i E i, A E Ak “Use Global
Solver” i3, SR —Bei 18] J& ol LLFShIT Wk A A, A WS k2.

model:

sets:
xiaobiao/1..460/:A1 ,A2 ,y,z,x%;
shuzhi/1..10/:SL;

IATHEAPUIR, a2 EPIR,  AldEEAPYIR,
A2dERAPIIR, A1, A28, A1 B AL

------ SRRSO

endsets

init:

y,z=@0le ('LingoData.xlsx");
endinit

data:

VT HFExcel XA} ' LingoData . x1sx " R HUH I H i ;
Al ,A2 ,x,SL=@ole('LingoData.xlsx"');

enddata
min=@sum(xiaobiao (k) | k #GE# 12:
v (k) *(10-@sum(xiaobiao(t) | (t #GE# k-11) #AND# (t #LE# k)

(1-y(t))))
+z (k) * (10-@sum(xiaobiao(t) | (t #GE# k-11) #AND# (t #LE# k)
(1-z(t))))
)i
@sum(xiaobiao(I):Al_ (I)*x(I)*y(I))=SL(1);
@sum(xiaobiao(I):A2_ (I)*x(I)*y(I))=SL(2);
@sum(xiaobiao(I):Al_(I)*y(I)*(1-x(I)))=SL(3);
@sum(xiaobiao(I):A2 (I)*y(I)*(1-x(I)))=SL(4);
@sum(xiaobiao (I):Al (I)*z(I))=SL(5);
@sum(xiaobiao (I):A2 (I)*z(I))=SL(6);

@sum(xiaobiao(I):Al_(I)*x(I)*z(I))=SL(7);
@sum(xiaobiao (I):A2 (I)*x(I)*z(I))=SL(8);
@sum(xiaobiao (I):Al (I)*y(I)*z(I))=SL(9);
@sum(xiaobiao (I):A2 (I)*y(I)*z(I))=SL(10);

@for (xiaobiao(I) | (I #GE# 2) #AND# (I #LE# 459)
3=y (I-1)-y(I)-y(I+1) >= y(I);
3-z(I-1)-z(I)-z(I+1) >= z(I);

)7

@for (xiaobiao (k) | k #GE# 7
@sum(xiaobiao(t) | (t #GE# k-6) #AND# (t #LE# k)
(1-y(t)))>=5;
@sum(xiaobiao(t) | (t #GE# k-6) #AND# (t #LE# k)
(1-z(t)))>=5;
)i

@for (xiaobiao (I) :
@bin (Al (I));
@bin (A2 _(I));
@bin(y(I))
@bin (z (I))

’
’

end

18



Feasible solution found.
Ckjective wvalue:
Ckjective bound:
Infeasikbilities:
Extended solver steps:
Total solver iterations:

Variable

1)

2)

3)

4)

5)

€)

7)

8)

a)
10}
11)
12)
13)
14)
15)
18)
17)
18)
13)
20)
21)
22)
23)
24)
25)
26)
27)
z8)
za)
30)

19
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Value

-QOO000
-QOO000
- Q00000
- Q00000
- Q00000
- 000000
- 000000
. Q00000
. Q00000
.Q00000
. Q00000
-QQ0000
-QQ0000
-QQ0000
-QOO0000
- Q00000
- 000000
- 000000
- Q00000
- 000000
- 000000
- 000000
- Q00000
- 000000
- 000000
- Q00000
- Q00000
- Q00000
- Q00000
- Q00000

-13.00000
-39.78077
0.000000
1

466

Reduced Cost

Q.
- QOO000
- 000000
- 000000
- 000000
- 000000
- 000000
- 000000
- 000000
- 000000
. 000000
- QQ0000
- Q00000
- Q00000
- QOO000
- QOO000
- 000000
- 000000
- 000000
- 000000
- 000000
- 000000
- 000000
- 000000
- 000000
- QQ0000
- QQ0000
- Q00000
- Q00000
- QOO000

L T Y o Y Y e Y N o Y O Y o Y o e

QQOo00



Bft-4 SPHERERESE BK

8 H Matlab ¥4 B K7 B B DM HAR A IR, 3Z VR BRI AL AT FE
B, DASKRAR 2018 47 9 H 20 H ZEHCIN P i 72 1) — Le A BT ol #2504 R
“genGraph.m”, EAK WG SR

2018/9/20 443 A2 B1 fat:: ki B
2018/9/20 444 A2 B1 fiti:: IR B
2018/9/20 445 A2
'12018/9/20 446 A2
2018/9/20 447 A2
2018/9/20 448 A2
2018/9/20 449 A2
2018/9/20 450 A2
2018/9/20 451 A2
2018/9/20 452 A2
| 2018/9/20 453 A2
2018/9/20 454 A2
2018/9/20 455 A2
' 2018/9/20 456 A2
2018/9/20 457 A2
2018/9/20 458 A2

1| 2018/9/20 459 A2 B1 itz K =]
2018/9/20 460 A2 B1 fit:: PR B
ZERINALE
2018/9/20 A2 Bl S g =] 8 0
2018/9/20 A2 B1 fati::| Wk = 2 0
2018/9/20 A2 BS bt POsk = 1 0
2018/9/20 A2 Bl fat::| O3k iR 1 1
2018/9/20 A2 B4 S FHEE =] 3 1
2018/9/20 A2 B6 bt P35k = 1 1
2018/9/20 A2 Bl bt [2E = 36 0
2018/9/20 A2 B4 bt R = 18 0
2018/9/20 A2 BS bt CES = 1 0
2018/9/20 A2 B6 bt [ZE D = 4 0
2018/9/20 AZ Bl bt e E1 3 2
2018/9/20 A2 B4 ! e i 2 1
2018/9/20 A2 B6 bt P35k ar 1 1
2018/9/20 A2 Bl bt Pk & 2 1
2018/9/20 A2 B4 S FHEE E3 1 0
2018/9/20 A2 Bl Eat::! ZE =3 1 0
2018/9/20 A2 B4 bt P35k =3 1 0
2018/9/20 A2 B4 fat:! LR i 2 2
2018/9/20 A2 B4 bt LR = s 3
2018/9/20 A2 B6 bt P35k = 1 1
2018/9/20 A2 Bl Bt e El 1 0
2018/9/20 A2 Bl Heih R = 3 0
ROBINRE

function Graph=genGraph(config,color,num)
N=sum(num) ;
Graph=ones(N)*inf; %i&#: AT N AN
idx=zeros(N,1); % RACSEAF AT B 2R 3R 5
s=1;
for k = 1:length(num)

idx(s: (s+num(k)-1))=k;

s=s+num(k);

end
for k = 1:N
for t = 1:N
if t==k
Graph(k,t) = 0;
end
if t ~=k

if stremp(color{idx(k)}, 'H") %A BV AR AEBE RO 2R H ROV IE R
if stremp(color{idx(t)}, ' HA")
Graph(k,t) = 1;
end
if strcmp(color{idx(t)}, '#")
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Graph(k,t) = 1;

end

if stremp(color{idx(t)}, '#5")
Graph(k,t) = 1;

end

if strcmp(color{idx(k)}, '#")

if stremp(color{idx(t)}, "4R")
Graph(k,t) = 1;

end

if strcmp(color{idx(t)}, ")
Graph(k,t) = 1;

end

if stremp(color{idx(t)}, '£%")
Graph(k,t) = 1;

end

if stremp(color{idx(t)}, '4")
Graph(k,t) = 1;

end

if stremp(color{idx(k)}, '4L")

if strcmp(color{idx(t)}, "H#")
Graph(k,t) = 1;

end

if stremp(color{idx(t)}, '&")
Graph(k,t) = 1;

end

if stremp(color{idx(t)}, '£%")
Graph(k,t) = 1;

end

if stremp(color{idx(t)}, ' &")
Graph(k,t) = 1;

end

if stremp(color{idx(k)}, '#i")

if stremp(color{idx(t)}, ")
Graph(k,t) = 1;
end

if stremp(color{idx(k)}, '4:")

if stremp(color{idx(t)}, '#")
Graph(k,t) = 1;

end

if stremp(color{idx(t)}, '4")
Graph(k,t) = 1;

end

if strcmp(color{idx(t)}, ")
Graph(k,t) = 10;

end

if stremp(color{idx(t)}, '££")
Graph(k,t) = 10;

end

if stremp(color{idx(t)}, "4R")
Graph(k,t) = 10;

end

if stremp(color{idx(k)}, ")

if stremp(color{idx(t)}, ")
Graph(k,t) = 1;
end

if strcmp(color{idx(t)}, ")
Graph(k,t) = 1;

end

if stremp(color{idx(t)}, '#")
Graph(k,t) = 1;

end

if stremp(color{idx(t)},'4L")
Graph(k,t) = 1;

end

if strcmp(color{idx(t)}, '4")

Graph(k,t) = 1;
end

if strcmp(color{idx(k)}, ")

if stremp(color{idx(t)}, " '/kK")
Graph(k,t) = 1;

%3 (IR ERE AL ) Fe VR Fe s

LT AEAR LR LI FO VPR L

% TR AR AR R LR B I Fe VR RR R L

%<z (IR R Bk BRI RV A DL

%O S ARG

B ITEAERG I 2 E ) o VR et il

BTG AERE LR b O VR SR L

21



end

if strcmp(color{idx(t)}, "4")

end

Graph(k,t) = 1;

if strcmp(color{idx(t)}, '#")

end

Graph(k,t) = 1;

if stremp(color{idx(t)}, '4L")

end

Graph(k,t) = 1;

if strcmp(color{idx(t)},'4")

end
end

Graph(k,t) = 1;

if stremp(color{idx(k)}, '#E")
if stremp(color{idx(t)}, '£%")

end

Graph(k,t) = 1;

BRI RS ) e VR el it

if stremp(color{idx(t)}, ")

end

Graph(k,t) = 1;

if stremp(color{idx(t)}, '#%")

end

Graph(k,t) = 1;

if stremp(color{idx(t)}, '4L")

end

Graph(k,t) = 1;

if stremp(color{idx(t)}, '4")

end
end
end
end
end

>>num=[111 21112 3 1];

>>config={'B1', 'B4",
>>color={"MR"',"' A", '"H","a"','a"',"'a4"','&",

'B6','B1','B4",

Graph(k,t) = 1;

>>Graph=genGraph(config, color,num)

Az PO SR T 5 7 ) ) A B AR B 2 T

'B6','B1','B4','B4','B6'};
'%E','ﬁ','ﬁ'}}
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Mif-5 fERIEEREIERME TSP B]RE

it F Matlab >R FH 388 A% SA A R 20 58 ARIRHERE DY Graph (B0 B2 TSP A, 25 3C

P2 Frega_TSP.m™, BARMEHE 1K

(UITFRESXEEBEIFRM: http://www.pudn.com/Download/item/id/3107168.html)

function ga_TSP(dislist)
Citylum=sizeidislist, 2)
inn=30; SHEFEE A
gnnax=500000; %& 7
pe=0.8; Wi Wil
pm=0.5; WEF{flE
LT bk =
s=zeros (inn, CitvNum) ;
for i=1:inn
s(i,:)=randperm(CityNum) :
end
[".pl=cbjf (s, dislist) :
an=1;
ymean=zeros (gn, 1) ;
ymax=zerosign, 1) ;
xmax=zeros (inn, Citylum) ;
scnew=zeros (inn, CityNum) ;
smnew=zeros (inn, CityNum) ;
while gn<gnmax+1l
for j=1:2:1mn
seln=sellp) ;. %IEFERIE
scro=crols, seln, pc); %52 F1E{E
scnew (], )=scro(l, )

scnewlj+l, : J=scrai2,:);

smnew(j, : J=mut (scnew(j,:).pm); SEFEE

smnew( j+1, : J=mut (scnew(j+1, : ), pm) ;
end
s=smnew: WAEE T EHIATERE
[f,pl=obif (s, dislist); SiHEHHRERIELE
SinE S AR NP RE N E
[fmax, nmax ] =nax (f) ;
vmean(gn)=1000/mean (f) ;
ymax (gn)=1000/fmax
st RS AR ETF
x=s(nmax, : ) ;
xmax fgn, ; )=x;
gn=gn+l ;

end

[min_ymax, index]=min (ymax) ;

figure;

plotiymax. v’ ); hold on;

ploti{ymean. b’ ) ;grid;

title (" #EHE )

legend (" BRILEE" ., FEH#HE )

fprintf ( BEEEEERNEEES: % 2f\n’ . nin_ymax) ;
fprintf ( BEEHEGERNEERLE ).

disp(zmax (index, : )

end

[
)

Wit E RS R E

function [f.pl=objf (s, dislist)

inn=size (s, 1): SEREIFREEAD
f=zeros (inn, 1) :
for i=1:inn
£(i)=CalDist(dislist.s(i.:)): % HEENE. FHEEE
end
£=1000. /£ ; %B} FEES {2
SRR R RIS G i EE AR A E
fzum=0;
for i=1:inn
faun=fsumtf (i) "15;% iLEREHFNTEHIEEHERES
end
ps=zeros (imn, 1) ;
for 1=1:1inn
ps{i)=Ff (i) "15/fsum;

end

St H ENEE
p=zeros (inmn, 1) ;
plli=ps(1);

for 1=2:1nn

pii)=p(i-1)+ps(i);

~end

i G
[

end
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SREERHEANESER
function pcc=proipc)
test(1:100)=0;

l=round (100#*pc) ;
test(l:1)=1;

n=round (rand+*99)+1;
pce=test (n) ;

end

[t
ul

§ I RE

function seln=selip)

seln=zeros(2,1);
SRR EER R BIFFEROAER— M
for i=1:2
r=rand; %F=E—TFELED
prand=p-r;
j=1:
while prandij)<0
j=jt+1;
end
seln(i)=j; %iEdTEFIFS
if i==2%&j==seln(i-1)  WSHBEHBEHE—R
r=rand: %% —FELED
prand=p-r;
i=1;
while prandij)<0
j=j+1;
end
end
end
end

[t
ul

% “R” RE

function scro=crois, seln. pc)

bn=size(s, 2);
pec=profpc) : HRIBEFHEREESHITZRER. 1NE. (WS
scro(l, :)=s(seln(l),:);

scro(2, 1 )=siseln(2),:)
if pee==1
cl=round (rand* (bn-2))+1; %7E[1, bn-1] BEIAEN=E — 2R
c2=round (rand# (bn-2) )+1;
chbl=minicl, c2);
chbZ=max (c1, c2)
mniddle=scro(l, chbl+l: chb2) ;
scro(l, chbl+l: chb2)=scro(2, chbl+1: chbh2) ;
scro(2, chbl+l: chb2)=niddle;
for i=1:chbl %{AFHiDHE
while findiscro (1, chbl+1: chb2)==scro(l.1))
zhi=find(scro(l, chbl+l: chb2)==scro(l, 1)) ;
v=scro (2, chbl+zhi) ;
scro(l, i)=y;
end
while findiscro(2, chbl+l: chb2)==scroi(2, 1))
zhi=find(scro (2, chbl+l: chb2)==scro(2,1));
w=scro (1. chbl+zhi) ;
sero(2,i)=y;

end

for i=chbZ+l:bn

while findiscro(1.1:chb2)==scro(l, 1))
zhi=logical (scro(l, 1: chb2)==scro(l,1)):
y=scro(2, zhi) ;
sero(l, i)=y;

end

while findiscro(2.1:chb2)==scro(2, 1))
zhi=logical (scro(2, 1: chb2i==scro(2,1)):
v=scro(l.zhi);
sero(2, i)=y;

end

% TR RIF

function snnew=nut (snew,pm)

bn=size(snew, 2) ;

SNNEew=sSnew .
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por=pro (pm) ; HREEFUEIEZSHITERRME. (MR, oNE
if pmm==1
cl=round (rand* (bn-2))+1; %7201, bn-1]1BEIAENEE —-E5RE
c2=round (rand* (bn-2) ) +1;
chbl=min(cl, c2);
chb2=max (cl, c2) ;
x=snew(chbl+l: chh2) ;
snnew (chbl+1: chb2)=fliplr (x) ;
end

end

ﬂu
i [ FE [ £
function F=CalDist (dislist, =)

DistanV=0;
n=sizels, 2);
for i=1:(n-1)

DistanV=DistanV+dislist (s(i),s{i+1));
end
DistanV=DistanV+dislist (s(n),s(1));
F=DistanV;

end

>> load paths
>> ga_TSP(Graph)
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Bifh-6 I"EMERRETIEEERERHNMARRE

i Matlab %) FEAR S8 R 45 e AT E2FE FE A Graph [ Hh A T01 5 partialPath 175 5

destination [B] [ BT %1%, F2/7 XM A FR“findPath.m”, AR WAHE SCHF% .

[
=@ oo oo W R e

Wby L b W W W ROR ORI RD R ORI R R ORI R RS R R R R S
Do s O B W R R @ WM s B W R D0 WG B WM

(BLTFARRESR B Matlab i£35: http://www.ilovematlab.cn/thread-212175-1-1.html)

function possiablePaths = findPath(Graph, partialPath, destination, partialwWeight)
% FindPathiRRE NS IRRME IR AIM partialPathyEE | destinat ionfIBHE, ERHIPTEEITE
% Graph: HFE, IEEFSeRTA Yoy BEETH, BHEERREFNE
% partialPath: EAIREE, INfpartialrathifi—i4, SR THERES
% destination: BfFHS
% partialWeight: partialPathfWHE, Zpartialrathi—]HIBT, partialweighthe
pathLength = length(partialPath);
lastNode = partialPath(pathLength); ¥FRIEE—ITE
nextNodes = find(@<Graph(lasthode,:) & Graph(lastNode,:)<inf); #RiRcraphBiSRIRE— N T—M TS
GLength = length(Graph);
possiablePaths = [];
if lastNede == destination
% MR 1astnode SEFTOARE, MiRfHpartialrathfh B WELER BFEDSAEE, SREEE—", EERD
possiablePaths = partialPath;
possiablePaths(GLength + 1)} = partialWeight;
return;
elseif ~isempty( find( partialPath == destination ) ) ##ok<*EFIND>
return;

end
#nextiodesH FHI—E R F o, Bl f T ik nextiodes (1) 4=, SolfENE e
for i=1:length{nexthlodes)

if destination == nextNodes(i)

SRt
tmpPath = cat(2, partialPath, destination); LB ERERET

tmpPath(GLength + 1) = partialWeight + Graph(lastNode, destination);
G EGLengthel, RiE— - ERATFIZEHEE
possiablePaths( length(possiablePaths) + 1 , : ) = tmpPath;
nexthodes(i) = 8;
elseif ~isempty( find( partialPath == nextNodes(i) ) )
nexthodes(i) = 8;
end
end
nextNodes = nextNodes(nextNodes ~= @);
FfnextiodestihefEEL, EAT — M HerRiREEHdSEEmERT DS
for i=1:length(nexthlodas)
tmpPath = cat(2, partialPath, nextNodes{i));
tmpPsbPaths = findPath(Graph, tmpPath, destination, partialWeight + Graph(lastNeode, nextNedes(i)));
possiablePaths = cat(l, possiablePaths, tmpPsbPaths);

end

s R AR R AR (B R

>>pathsAll = findPath(Graph, 13, 14, 0);
>>paths = pathsAll(pathsAll(:,end-1)~=0,1:end-1);

T8 - paths ® x| [IfE @]
paths ¢ | S =
E 200448x14 double He 2
1 2 3 = ' 6 7 B g 10 1 12 co s —
1 8 . A e AT S o o :::f;g il
2 13 2| A 1 q .. E s 5 10 9 EEmnzus: . N couse
el 13 2 3 1 4 1 9 8 7 ¢ 10 i nun 111,211,231
N 13 2 3 1 1 1 5 s 7 10 9 EH opt_paths 16x14 double
5 13 2 3 1u & L - &5 s g s 10 paths 20048574 double_|
oL G Pe il O £ PO IS TERTE
7 13 2 3 1 4 1 5 s 9 10 6 -
s 13 2 3 1 4 1 5 s 9 10 7
9 13 2 3 1 4 1 5 s 10 6 9
10 13 2 3 1 4 1 5 s 10 7 9
1 13 2 3 1 4 1 5 s 10 9 6
12 13 2 3 1 4 1 5 s 10 9 7
13 13 2 3 4 1 5 8 12 6 a "
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FMitE-7 BEAMITE

H T &R LSRR, i AR R A I P RERR 42
FEHZ . BUTF R Matlab T ARSI, I HIURH eI BR AR R ) 5
AR X, R S 44 FRpathsCost.m”,  FoAA LA SO

function [minCost,opt_paths]=pathsCost(paths,config,color,num,c)
%paths: 75 EIGIEN IR AT
%config: VRZEME
%color: {RAEEI
g%num: X6 N R 4K
%c: AR AL HIBTIRZ S C
%miniCost: /MU
%opt_paths: /MR IT A S AR B A
N=sum(num) ;
idx=zeros(N,1); BTG TSR RER TS
s=1;
for k = 1:length(num)
idx(s: (s+num(k)-1))=k;
s=s+num(k);
end
maxpath=size(paths,1);
Cost = zeros(maxpath,1);
for k=1:maxpath
path = paths(k,1:end-1);

Costo = 0;
for t = 1:N
if t>=2

if ~strcmp(config{idx(t)},config{idx(t-1)})
% e 2 e B U AR A +1
Cost@ = Costo+1;
end
end
if t>=3
if ~strcmp(color{idx(t)},color{idx(t-2)})
R Eig A+
Cost@ = Costo+1;
end
end
% VIR R C2
if stremp(color{idx(t)},'4&")
if (c == 1 & & mod(t,2) == 1) || (c == 2 && mod(t,2) == 0)
Cost@ = Cost0+100000;
end
end
%¥E. WL AEORERLAN 1
if stremp(color{idx(t)}, '# ') || strcmp(color{idx(t)}, '#%"') ||
if (c == 1 & mod(t,2) == 0) || (c == 2 && mod(t,2) == 1)
Cost@ = Costo+100000;
end
end
end
Cost(k) = Coste;
end
minCost = min(Cost);
mink = Cost==minCost;
opt_paths=paths(mink,1:end-1);

stremp(color{idx(t)}, 4L")
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>> [minCost,opt_paths]=pathsCost(paths,config,color,num,c);
>> minCost

RAFIA 16 AR/ Ny 9 BRECIY . R B PR.

AR @® ZE - opt paths @ x|
E= | opt_paths |
5 [1se EH 16x14 double
Btindeath.n 1 2 3 4 5 6 7 8 g 10 1 12 13 14 15
#) genbraph. o F 5|
E paths. nat 1 13 6 9 7 10, 4 1 B 8 11 2 12 3 14 ~
[] pathsCost. asv 2 13 6 9 7 10, 4 1 5 8 12 2 11 3 14
) pathsCost.n 3 13 6 9 7 10 5 1 4 3 1 2 12 3 n
[# problen D Data.py 1 13 6 9 7 10 5 1 4 8 12 2 11 3 14
@7 Problen_D_Data.xlsx 5 13 6 10 7 9 4 1 5 8 11 2 12 3 14
E|Froblen D Data Chuli.xls 6 13 [ 10 7 9 4 1 5 8 12 2 11 3 14
@ schedule. xlsx 7 13 5 10 7 9 5 1 4 3 1 2 12 3 14
8 13 6 10 7 9 5 1 4 3 12 2 11 3 14
9 13 7 9 5 10 4 1 5 3 1 2 12 3 14
10 13 9 5 10 4 1 5 3 12 2 11 3 14
11 13 9] 8 10, B 1 4 8 11 2 12 3 14
12 13 9] 8 10, B 1 4 8 12 2 11 3 14
13 13 10/ 8 9 4 1 5 8 11 2 12 3 14
14 13 10/ 3 9 4 1 5 8 12 2 11 3 14
15 13 10 6 9 5 1 1 3 11 2 | n
16 13 10/ 6 9 Bl 1 E 8 12 2 11 3 14
17
18
19
20
- v
< >
&80 ®
5> [minCost, opt_paths]=pathsCost (paths, conf ig, color, num, )
paths.mat (MAT-file) v >> minCost
&% &
[ num L1121 A minCost =
1x10 cell
1x10 cell e
14x14 double
[ pathsail 1703220215 ... >> ey
[ paths 200448x14 d... S
He 2 v

HHAp—4% GERWIKRERNME) , 58 20 HRZEMIT a1~ . BT Sat 3
PECE I “paths.mat”Fl“schedule.xIsx”.

2018/9/20 443 A2 B1 btz BT =] c2
2018/9/20 444 A2 B1 SiE 7oK =] 1
2018/9/20 445 A2 B4 b K =] c2
2018/9/20 446 A2 B6 i PR =] 1
2018/9/20 447 A2 B6 i IR = c2
2018/9/20 448 A2 B6 et R i 1
2018/9/20 449 A2 B4 et R = c2
2018/9/20 450 A2 B1 et R o 1
2018/9/20 451 A2 B4 b R 2] c2
2018/9/20 452 A2 B4 et R 2| c1
2018/9/20 453 A2 B1 s 3R 2| c2
2018/9/20 454 A2 B1 bt IR T €1
2018/9/20 455 A2 B1 Sl VK & c2
2018/9/20 456 A2 B4 S IR i 1
2018/9/20 = 457 A2 B4 Sl K & c2
2018/9/20 458 A2 B4 k] VK i 1
2018/9/20 459 A2 B1 bt 93K =] c2
2018/9/20 460 A2 B1 bt PR =] 1
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