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ABSTRACT

In today's society, chain supermarkets characterized by chain, scale, unification and
informatization are developing rapidly and increasingly becoming the key pillar of China's
distribution industry. As a place to meet people's daily needs, supermarkets, on the one hand,
purchase goods from the manufacturing industry to form economies of scale, and on the other
hand, provide high-quality services for chain stores through resource sharing, decentralized
sales and unified distribution. Supermarket chain is an excellent model in the modern retail
industry, which has been widely used in the livelihood industry. In the operation and
management of chain supermarkets, logistics distribution is the key link to give full play to the
dual advantages of supermarkets and chain operation, which directly affects the cost
expenditure, profit level and service efficiency of chain supermarkets, and ultimately
determines the level of cost profit rate of chain enterprises. Therefore, it is very valuable to
carry out a rich and colorful research on theories related to logistics distribution and vehicle
path optimization problems in the chain industry, starting from real life and actual distribution

business of enterprises.

First of all, this paper firstly reviews the literature related to the study of logistics distribution
and vehicle route optimization of supermarket chains , and analyzes them to learn the relevant
theories in depth. Then, using A supermarket chain in Xinyang City as the research background,
we investigate the operation status of A supermarket chain and the current situation of logistics
distribution. It is analyzed that A supermarket chain has many problems such as unreasonable
vehicle scheduling, low loading rate, unscientific vehicle operation route and high distribution
cost. After that, based on the pain points of A supermarket chain's logistics and distribution, the
daily department store logistics and distribution center is selected as the research object, and
information on the operation mode, geographical location, average daily order quantity and
common distribution trucks of 28 branches of A supermarket chain are collected to optimize
and study the path from the distribution center to the stores: Firstly, according to different
classification benchmarks, two distribution schemes are initially designed and the
corresponding vehicle models are selected; Secondly, on the basis of vehicle scheduling, it is
clarified that this topic is a single-center multi-model vehicle path optimization problem;
Thirdly, we construct a daily department store distribution path optimization model with the

lowest total cost of distribution as the optimization goal, consider the relevant constraints, and



use simulated annealing algorithm tools and MATLAB software to solve the problem. Fourthly,
the optimization results are compared and analyzed in terms of cost and efficiency to verify the
validity of the model and obtain the optimal solution, which provides a certain reference basis

for the logistics distribution of A supermarket chain .

Key Words: Chain Supermarkets; Chain Supermarket Logistics Distribution; Path

Optimization; Simulated Annealing Algorithm
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® 43 N 14 ZTEHEHE

Fs Hidik 2353 4 FRE (kg) EIERIN [A]
BT X AR 5 40 K8 AR 5 3,
S1 e 114.04531 32.11754 490 16.3
AX 2SS #
S2 YR XA SRR ST 114.04586 32.11698 440 14.7
R AE X 4% 200 2K ’ ' '
S3 YT X REFIBR P AT 67 168 5 78 114.04783 32.11785 450 15
TWAE) 37—k ) '
S4 Wige] X i BB A AR A6 2 175% 114.04687 32.11753 480 16
S5 MRS NN TR T 114.05324 32.11841 445 14.8
S6 | WRYR X 107 [E1E 308 ) &6 114.07835 32.11874 460 15.3
S7 SEHRIX T G388 B BEALT] 5% 114.06541 32.11246 1350 45
S8 FHXAEHTEWE "5 114.09654 32.10323 1635 54.5
SR T R T ' ' :
S X LK S A RS
S9 114.08932 32.10246 440 14.7
Y %R 240 >k

14



REER R AR K2 2023 JaARHE BV S S
7 ok i35 g FoRkE (kg) SE[ 6% I [
S10 M X B oKIE 91-45 5 114.09630 32.10238 465 15.5
S11 SR IX B A A B 1 114.08216 32.10276 470 15.7
S12 W] X 52 5 1 30 T 114.12453 32.10241 1600 53.3
S13 W] X H R A AR AR R 114.11528 32.10231 415 13.8
P I K IE 51 A oK
S14 Y 114.133703 32.102145 1805 60.2
ﬁc

42 A ESEBHEEML A Rt
42.1 ¥PRECEEFE AR
BT e H O ECIE, I =R R RS IR 4-4.

R 4-4 W W RSY

WEEMFAE) RF B S 8 B FmsE (F/EAED
4.2 K 4.2mx1.9mx1.8m 15 327K <4t 11-12
52K 5.2mx2.0mx2.2m 25 LK <5t 13-15
6.8 K 6.8mx2.4mx2.7m 40 7K <10t 18-20

422 MU AFRIEIT 1
15 BH T 42 AR MO FRA B 0T DA A T N X —7R] X PR X, R )\ R B —2 1L
B BEL Sl #EE. HE. B, BiG. FEgELER 4-5.
AT 1 Bt B A EBUE T ECIE T L3 HE PR X 3 k] 43, RIS IX B2 1) 1 R S

T A B A, RS BT R > TR XA, A S BACIE . TR 2 HEW R 4-6

I

15
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* 4-5 XK 5 FH T

A i [X 35K % H oK

il

HA—HIX P IX . PHFIX 14 % 10945 kg

WA | Pl BEHENL Juil, e MR, B3R B 14 5 19210 kg

*® 4-6 HTRCIE X A7)

X35 Bz 1] i v el IS Wit 15 R & TER R
I HATE 4.2 %
INEBE . RS 10945 kg
i} MAITE 6.8 K
111 BE. P KMEREE 4330 kg 52K
I\% HEEE . I [E4G KGR 7690 kg 6.8 K
\ Jailie EIR. BT E KMEREE 7480 kg 6.8 K

N T REME SIS AR S . A2 B, SR RICEE, IR IR X AT,
BT RIFHIER, ERERN: 42 KE 1. 52 KE 1. 6.8 K4 3 .

423 Ik FRIEIT2

A EBHET AWM EREER KBS TTE . NUES Y, P& 2 EH R KR
X5, 4k 4-7 Fizs.

R AT BT RARIE T A

KA 1t BAE IR, TR 28 A AT
NI 500kg LAF IR/ VT BRI . 2o P R

16
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RG> IR HE R I : 10 SN B i A S BT XA, H SR EABORBA
2 18 FERE TV EEB R ALK 8 N E-14 5, £THTXARA 4 %

N T AT RBESE T RCIE SE G — & HE, NS BH T 8 A X0 430 23 i 1A T R 4
e AEBGETTHZ BT ERIZRR 08 18 RERG TN 10 /MR

PATT % 2 it BB KePTRSRAL TS 20 0T, 0 I BARCIE . P AR 4-8
I

48 MR TT R
55y s H [X 35853 A Tk E TR %
NS Gy 10 % T X 4555 kg 52k
Zre g 18 TN B 25600 kg 42K, 52K, 6.8 K
Sia R fabs AT 038, X 10 MR — mkgﬁ%ﬁ&;ﬁ@ﬁﬁl%ﬂ%i
5 W%, N 18 Kigs ]V FoREN 25600 kg MIACIE TR, TELSEESIAEEMY, #

T EE— 203K
43 KB/

AREARA R HATICER . 704, IR %, A 4 SR UL BB K B A
s J7 R M AR B SEBR R B SCHE

17
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53 {EMH A ESBHERR AR RS

5.1 [a)RafEiAk

T XHMEMETT A BB T s g BT, AR T HAELARNBELEGZ
ZEFh ) #4284 1) @ (Heterogeneous Fleet Vehicle Routing Problem,HFVRP) , A[f T &&=
2 BRI R A B (CVRP) , B 75 B0 € B SR PCIR 2 B VLG I 2 8 o i 1) B S 5T
PRJT BN 2 ORf E % Bk B 421k F 422 s O E & B4 U7 a0 e 5 I o

AR AA RN R85 A ESHE T T 28 ZOEBUE HH ARk, SHIHE
A AT H R ZE D . BRI AR B 4, ST AT B B 7 e RORIR ISR B S, SR 4R
Wi ATHERRRL . EWBECREGS, BOIRARPRAR, AERAZ LGN

52 HEBSREMmEBEMIIERILE
5.2.1 =B

NIRRT & SEbr 43 AT 58 8 w58, 78 1 A0k i@ e AR BiTE /5 i
HH 4 AR SR AR

1. A A Asbr e B s T E, A ERUHE TR A R0, 2S5 T
JE AR E (B4 & T HEI;

2. (ERATH A FEEATHE T AE T XA A I B I A S8 T A F 7 SR A A R R
(), AN RS R 2= PR R 2 7 AR BBl

3. AN[RIRY S B A ) [ 5 BOASAR A B Ik F 4 I A R G 19 B0, RUE AR

4. BB AR B AR 2T ME, AEEBAR. K5 s RRE kR
Wi 548 3]

5. BRSO A BA I VRIS B2 TR

6. BCIREM AT —3, A EM IR 5 RIS W LURAE 52 ik ik
FEHE

7. —ANEBUIE R B AR SS R BELE— W BCR TE G, AR 2 4R IRSS

8. —AWZET] LA R 2 ZOEBUE T BE b, A IESUS BT W 0 /N T A A
R E

9. FEHLIHE ET

i~

T il A BCIE DL BN AR TS, A B A — SR B LA

=

522 BHEENX

AR FTIR H 8 BT dh A B AR AL R U 7E s 20 ) 2 880K 5 R 5-1 Ffia

18
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£ 5-1 ZHE XL

ZH EP
z H 7 eR K

N | AESUET A EEIE AT 28 MEYUERES A 0 RoREIET O, L.n RR[E
k RS S (k=1,2,..K)

U, BRMERNES (U =1, 2.5

Q, TER & R

E, ZERRY K (¥ I 5 P AR A

C, ZERY kR A AR B A

qd; G i i it B ) o

d, IYIE i 5 j 2 I B B

W, R kS LS AR

523 1EBIE

A CEBETT HF T 5 % AR AR ) AR A T K AN TA B A, P dE
W] 58 AR . AR AS . Bl A

1. [

AFIERPHTIHBRA . FIPLH FEEGER T, ST EITER.

Zi= L, %R (5.1

2. BERA
AN[E) ZE AR B 6 S R b P2 AR T AR A, AT T B S IR A O

19
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_ K Sk n n .
L= k=1 u=1 i=0 j:ockdu

3. L&A

FERCIERE T, A AR AR D AN LR A L= A

_ K S n n k
2= g Wi(Q— g4y =0 j=o 9 Xijw)

4. HIrR¥
YRR A AR =[] T8 AR5 B AR+ ML 23 AR

MinZ=Z, + Z, + Z3
5. YIRS

L YA, =Quk=12..K

n S K _
i1 ueyXiou =1 k=12.K

onxli}u_ onxﬁuzojzoal---n k:1,2K

Yoj = E:l zk:]_ Qlec()ju j=12.n
X =Y 1=01. k=12 K
DL =Yk =120 k=12..K

j=0,i#j

xt,€{0,1} i#=0,1..n;k=1,..K

k

{ 1 4350 Bk ERRE u B4 s RCiE
Yiu =

0 735 i ANH1 Kk ERHIEE u B4 A D ICiE

20
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k

Xiju =

{J.ki@% B uESTT M | B0 | RS
(5.15)

0 k ERWE u AT TTIE | B35 | RS
yi= AT 1 2§ BT, RIERTES T T 1 ATAE § I IR B e i

A (5.5) FoRAW: EM kI u ETREREEARRT R REHE: A
(5.6) RIEITE i AAT A4 k B958 uw ikicit; A (5.7) M (5.8) FoRdEai
BC 1K B 26 N LI Hh O R 2 JE-BLiE ROy AR (5.9) FRIEZEMEL 1 N5 B IFZ5y
s A (5.10) 3R RCIE O R ECE EA T DU oK E; A (51D M
(5.12) PR 7S E R e H 1 SR TTACIE, R —34 A nT il — 2k ik 2k, AJ
F A H OO R IE Xk 5 K 2k

5.3 IR N BE K IR EY
5.3.1 #EHUR NEERIE

FRADLAR K R T [ 2R KBRS, S —F [ 25 KR N A7 3 ST S B 22 —
SE e[, BT BEAE AW DAY R AR s AL B, AR AR A BEIE N, AH I BE
il A AR TRV A, RURL BB Dl A Fr, BRI ERFRRGE T, Kiifias
N BEIHCN B/)N o

MR 4 Metropolis & W), ¥ J5i 7€ I B o4 T I 2k 3 35 &) #a € IR & 19 7T g 1t 8
exp(-AE/(k x T)) , HH B AFEIREE T BRFF°F3N B, AE NHAZ{LE, k N Boltzmann

o Bk, FILCK MR E AREUE £ . IR T s R4 s, KB, Wﬁﬁ%%%wﬂ

in%J%?éﬁsk , ELSERCT TR — SR R R > RN ECE TG S AR, JRR
PEAGIREE, BUs, AH; AR KRR, ERAIE IR KA Ummmoﬁﬁﬁﬁﬁﬁl
W 5-1.

BALMIR K BLVE SR SR D RN T

B0 REVIIEMXe, A 4TI =Xe, BB k=0, X Nt nae

WP Wl MRS, WL fEA, SR N ) RENLIE R, AT
FAG=0x)-f(x)) . WIERAR=O, Wixi=x;: S, #ZAf>0, HIWrE exp(-Afi/t)>rand, (rand
NO-1 ZIE R RENLED , e, 20, JFER A, Rix=x. —HEEF 2
AR, BRI NREIEBNEME IR, R 3.

B0 k=ktl, tq =C(t),  (CONIRE RIEMRED , FIWTR 50 2 SMER L 1L
A, WRFERIEE 408, AR 2 DYk,

FVE: fREE R, KT LE.
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REER R AR K2 2023 JaARHE BV S S
[ BEHLE RIS E w J
HEERRE fw)

M EFRE o
It EERBEH f(w)

h 4

Af = flw') — f(w)

BESHRE FMetropolis&iE
w=w', flw) =flw) EZHRE

L EiE
R

=

Jii|

=
TR FEigREEE
1R EEIER I
=

C AR ER R )

K 5-1 3B KR BRALRE

532 HESHRE

SRR K ORI B 5 R, B E 7R BB E A RS AL, A BN & SRR

WAE N 5-2 Pros .
* 52 tHRSH
BH B LE
T, LR 100
S HMIEIA B RIS IR 2000
L B B KB AR EL 300
k TR A T 0.99
b, B 0.2
& WL 0.5
b, PN S 0.3

22



RAHER AR Y 2023 HAFE L6 3
54 HEBGEmBEMLATRESH

N TETEASRE, TEXN TSR HATHN AR, F—, RIS RBESE 28 X
UG EARAE, BIEAE, (/4 QGIS 3@ ALFR &R, 15 XTI AR WK 5-3; 5
T RIEARKR, THEECE O E 2 A R R, S5 A EIEE Dy N LME IR, E
SHEE B, BIER 5-4. R 5-5 5% 5-6.

R 5-3 KA E

5 Eq At 5 AR A
0 G P g i Ao (62, 60> 15 VI FIZES 3 (BEE)E) (140, 85)
1 POV FHETH (FISENE) (60, 78) 16 VEERRE) 37 (R (178, 95)

2 VENEFRET (AR5 KIE ) (50, 53) 17 TN (BE) (132, 80)

3 POV T (IR ) (37, 7D 18 T AIZERE R QEEE) (171, 90)

4 P (REBE) (33, 70) 19 VEERRE 3% G ED (150, 75)

5 T (EEE) (46, 65) 20 PO FIZERE R GATE) (130, 69)

6 VO TT (RS2 KRB fED | (50, 55) 21 [ERIAES RS/ OSE=Y D) (135, 65>

7 VEEAISEE T CEMRED (105, 75) 22 VEERRE) 3% C(JE 65D (190, 70)

8 VT (A RIEE) (70, 68) 23 PRI BT () (177, 65)

9 PEVART CGEr-t ki) (74, 65) 24 PEEAISERT Otl)E) | (140, 50)

10 POV AR T G FoKIE R (81, 55) 25 VEERRE 37 Ot (148, 45)

11 PO (B (67, 75) 26 VEERRET 3% (R3UE) (170, 55)
FEAZET

12 (98, 87) 27 WAHIZERT (FEUE) (180, 44)
9 5 VP AISERB T (R3O

13 PO (LAE#RE) (66, 53) 28 VEERRE) 3% GHrE s (155, 30D

14 VEERRE) 3% CEMRE)D (103, 45)
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REER RN B AR K 2023 Ak Balkig e
F5-4 N 14 KIEZEPIEE (GRA: AR

1 2 3 4 5 6 7 8 9 10 11 12 13 14

0 484 | 531 6.85 | 5.23 | 3.06 | 2.34 | 3.24 | 4.61 343 4.16 7.07 9.8 30.4 35.8
1 0 288 | 567 | 676 | 526 | 648 | 954 | 5.73 7.15 6.42 2.31 17.1 26.3 36.7
2 0 3.08 | 527 | 6.14 | 7.21 8.39 | 6.06 | 8.13 12.18 | 5.24 19.7 | 28.8 393
3 0 2.14 | 2.21 3.64 | 3.41 3.15 3.34 4.03 2.87 | 21.4 | 30.5 40.8
4 0 325 | 349 | 3.04 | 2.02 | 2.06 2.79 2.11 232 | 32.1 42.6
5 0 394 | 353 | 2.88 | 3.06 4.11 2.68 19.3 | 284 38.9
6 0 249 | 294 | 2.64 2.53 2.74 16.4 | 24.8 354
7 0 2.69 | 2.71 2.46 2.79 19.1 28.3 6.75
8 0 5.93 2.61 2.84 | 449 | 236 33.9
9 0 2.92 2.47 143 | 2.13 2.61
10 0 3.11 12.7 | 21.4 31.9
11 0 16.1 15.8 34.5
12 0 8.27 17.9
13 0 4.2
14 0

55 WAM 4RI EZEIIEEE (Rh: AR

15 16 17 18 19 20 21 22 23 24 25 26 27 28

15 0 14.3 5.52 9.41 5.71 17.1 13.54 8.8 21.9 18.6 21.4 18.9 20.6 26.3
16 0 7.3 4.74 12.9 14.3 15.6 25.3 20.9 19.8 27.9 25.8 27.4 30.1
17 0 6.5 7.2 6.49 6.4 9.6 16.8 154 20.6 15.1 18.3 22.7
18 0 7.35 14.6 13.1 10.9 17.8 159 21.4 14.8 20.4 21.1
19 0 16.2 11.1 10.3 8.5 9.8 14.7 10.8 15.6 22.5
20 0 4.24 23.1 20.5 20.8 25.8 11.6 144 24
21 0 19.2 15.8 16.1 25.4 18.7 9.3 20.1
22 0 4.75 17.3 4.2 22.5 24.6 26.4
23 0 3.63 14.4 5.6 5.6 10.4
24 0 12.8 12.5 12.7 13
25 0 21.8 25.6 15.6
26 0 6.3 14.8
27 0 19.3
28 0

24



Rt R A

2023 JE A RHE LS

£ 5-628 K NEZIBIMFEE (A AHE)

15 16 17 18 19 20 21 22 23 24 25 26 27 28
0 37.2 | 31.6 18.7 | 22.7 | 363 | 20.7 | 229 4.4 48.7 | 302 109 | 28.6 | 30.4 | 38.1
1 19.8 | 32.7 | 269 18.4 19.6 | 352 | 30.8 16.2 | 27.1 25 256 | 292 | 31.1 29.9
2 222 | 349 | 293 | 209 | 221 37.8 | 334 188 | 29.7 | 27.6 | 282 | 31.7 | 338 | 323
3 239 | 365 | 30.7 | 224 | 23.6 | 394 | 348 | 205 | 314 | 292 | 29.8 | 33.6 | 354 | 338
4 25.7 | 384 | 328 | 242 | 257 | 413 | 36.6 | 223 | 335 | 31.1 31.7 | 358 | 373 359
5 21.7 | 346 | 288 | 206 | 21.7 | 375 | 329 184 | 293 | 27.1 277 | 314 | 333 31.7
6 18.3 31 25.4 17.3 18.1 342 | 294 149 | 258 | 24.6 | 244 | 28.1 30 28.7
7 214 | 344 | 285 | 204 | 213 37 323 182 | 29.1 | 26.8 | 275 | 31.1 33.1 31.5
8 16.8 | 29.7 | 242 15.6 17.8 | 32.1 27.6 13.6 | 244 | 225 | 228 | 267 | 28,6 | 273
9 16.2 | 29.1 23.7 15.1 172 | 31.7 | 27.1 13 239 | 222 24 26.2 28 26.8
10 149 | 276 | 223 13.2 15.7 | 302 | 25.7 11.5 | 22.1 | 20.6 | 209 | 245 | 26.7 | 25.6
11 16.8 | 302 | 253 16.8 18.1 32.6 | 284 145 | 252 | 23.7 | 244 | 278 | 299 | 284
12 8.1 16.6 | 18.13 | 154 158 | 256 | 234 16.2 | 28.1 273 | 266 | 315 | 33.6 | 29.2
13 6.5 6.8 10.6 11.1 15.5 16.1 15.4 147 | 239 | 23.1 | 248 172 | 22.6 | 289
14 254 | 3.34 16.8 | 247 | 25.1 | 27.03 | 16.1 | 26.7 | 28.6 | 284 | 324 | 257 | 243 30.6

ACEBUHE T B ECIE O,

HETHA M =MER. 42 K. 52 K 6.8 K%,

AR5 R RO R B SEMAS AN, BT IHAE PR« X R RCIE AL TR R AN 1, A
PAZEE I 58 AR =225 4T IR A+ m HL 98 s 25 I oA I, 4 A5 BH T S8 A% 5.49
Jo/Ot, ARIE S P EFEH BN S, 1SS PRI SRR A EF BRI ERAY,
FIH ML BOARES, RIS T Ik S 2 bR, 3 H =M E NS RA N 60 J6/M . 80
JO/M 120 Jo/Mf. HARZERYAH S SHUNEE 5-7 iR

*5-7 FRIBY

A WAl 5E A T/ R AR R A (LA HD Pl A (Joke)
42K 350 0.659 0.06
52K 410 0.824 0.08
6.8 K 587 1.098 0.12

25
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541 BEEBERUETR 1 BR

FHR—: AN THZ IR 7y, #E T RE T R AR 1842 K%
1A 5.2 K%L 355 6.8 K. IKh, U7 528 T IR Gl A MR 4 n) £ H ) 2 G214 4240
#4211, B HFFVRP— Heterogeneous Fixed Fleet Vehicle Routin g Problem

RIE MATLAB, I BGRKEE, BRI T REREKRL, SIHESTHE, 5
WL ik A&, &5 RN 5-2 Fros e 7 RN 3R IA B 80% /iy, FAA
RPN S HC 1% B 42 W3R 5-8.

4 Fic re [
XHF) BEEO =BV BA) IR0 SED) ®OW) EH) »
Ddde k ANO9EL- S 0B @

I RO Ty R 2R

100

90 o

80

70 |

60

50

40 r

30 . . . . . . ef .
20 40 60 80 100 120 140 160 180 200

K 5-2 Jrg— ik ek

*5-8 AT E 1 FlikigLk

Fe A HARER 2 ITREE R (km)  BEE(kg)  REE
BREE 1 42K 0—6—5—-4—3-2—-1-11-0 27.01 3235 80.88%
ek 2 68K 0—8—12—13—-14-9—-10—7—0 32.8 7710 77.1%
M3 52K 0—17—15-21—20—0 67.9 4330 86.6%
ka4 68K 0—19—18—16—22—23—0 127.14 7690 76.9%
ek s 68K 0—24—25—26—27—28—0 114.27 7480 74.8%
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542 BEEBEMRUETR 2 BR

TR RTERM ),

AN S IR R e . 1 5.2 K%, K7

RETIER R, BB RATE, TEMNNAE 3 FEN—42 KE, 52 K%E, 68 K
E, GREERE, REEMEMME SEEIE] . Bril, 72 R T ARG
H M2 R 442 A, Bl FSMVRP— Fleet Size and Mix Vehicle Routing Problem

H MATLAB % #4 @ (AR RY AT SR, 45 SR K BV, A9 3 A 7R 2L 4 it 4.
LA 5.2 K%, 340 6.8 K%, IRtERCIALRER NI 5-3 s, VEARERZRINER 5-9 R,

4 Fiqure 2

MR REE) BHFV) BA) IEM =ED) =®OW) #EIH) e

_']_:\Hdﬁ I% *\ N

100

9L« 2 0H al

R RALIE RS

90

80

nr o
0]
60
o

50

40

30 ; ' : : T— g :

20 40 80 100 120 140 16 180 200
K 5-3 &R Alik Lk
* 59 b & 2 Blik gk

75 v HLAAR 2% ITHEE S (km)  H#HEke)  HEEE
BBl 52K 056555453 5251—11—13—9—-510—0 44.95 4555 91.1%
L2 6.8 K 0—15—18—16—22—23—19—0 126.2 8690 86.9%
M3 6.8 K 0—521—526—27—28-25—24—0 116.63 8630 86.3%
M4 6.8 K 0—8—12—17—20—14—7—0 70.74 8570 85.7%
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5.4.3 BLEBBEMIBIREXTEL 24

WL, WA R AR, R T A B T I SR e, A DG
P 5-10.

1. EHEHERE, EHAARRSE

A G I R 30 e B R A BB OS2 iy, 7870 R I B2, A Bl T8 B i A B S H

2. BLIRBEBSAER, ECik A PR

AR5 B ZE AT B R B ORI, S A3 O A LARRAIK . [RIR, PR S B4 5 A R T
BRARR I T 28 B0 k22 R e DL S PR B i 5 5

2 5-10 AL ET fE X b

WES TR S (km) RSO %
JRA6T7 5 450~500 60%~70%
A7 % 1 369.12 79.26%
A I7% 2 358.52 87.5%

5.4.4 PFMALTS SRECE AT EE 43 4R

M1 5.2.3 M B A0 AL A, 15 H O A8 BRAR =21 490 [ 7 P A< 2Rl Ak I 4 H + Az
TR RSEAR > ZE AP AT T P + BN 2 B AR < TR A R R R

XTI AL BB AR B AN R B ER AR AT R L . 04T 4, FEEBCIRERES ., P
R UL S BCIE A ISA 5 T T VAR, AR XS EE LR 5-11

* 5-11 b7 X

{7l fitik A (J6)
kS ) PR AR
[i] 72 A AR E A W& A A
R 369.12 79.26% 2521 374.8318 953.9 3849.7318
AL T % 2 358.52 87.5% 2171 359.0762 528.8 3058.8762
Xt b 2 e E -10.6 +8.24% -350 -15.7556 -425.1 -790.8556
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RYEEEALVPAN I & TR ME, 1FHEMHET R —, TRERAES DT AR KK E:

1. BoERE ENE LG

PCIk % 28 HH B R 1) 5 2578 4 5%, TH NI/ N BUES 7 )5 5 256 BT I SR ik 4 7
AT, HRCIA S 1 AR Ay 5 MR Z4E A 5T, AH 0B T pATECIE, et —E

2. ERIGEHERE, ERMAERR

FCIEHZEEH 5 Wb 4 40, R EATE, S ED, AR R B IR AL
W, TR RS T 8.24%, FrLINLL BA TS BIR KRR .

3. ECEFER U, Hoik e A PR

AT BR80T 10.6 AL, IR LR D s PIREGE S ARG, T )
RIS E AR

MR, WA AR, TR EINEE. HE, A CESHE T E RFHERER
(2~ 2, TAEILSE TP ST B2 R s, 227K ZR 0. Kk, 45
VRIS, 75245 T —SeaEH 2 pp S 6], MIXANFEER T, J7 R — M. Xt
T A EHUHE T SLPRECE R UL, nTAEE O H Lk &, AT T &, B AT DLSR
G AT 258 B IBCIS o
5.4.5 ML S RECERESTEL 5747

R T DG IS R O TR 15 e e R R R A Y, 4 TR )is s 1) H i .

MRYE PP ICAL TT 2245 H IO BCIE R 2k, SR H & AN T1)E DL & 6 B G (D BR IS (R B S T
JAT BETH BR R 500 2838 DA A BRI RE IR, 255 A ARIBCIE RS, TN RIX R4
PR EHCN 45 km/h, B10.75 A H/708h, 78 ) ORI BC I 424003 fE BN 48 km/h,
B1 0.8 2 H/7r%h.

RIS e R, ST SR E /s TS § 2718 §, A k
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clear

cle

%% H importdata X B8 HCR 15 B A
data=importdata('fc208.txt");
Cap=[4000,5000,10000];

%% FRBEHEE B

vertexs=data(:,2:3); YR A mAL AR x Al y
customer=vertexs(2:end,:); %o B 25 A b

cusnum=size(customer, 1); %o I 2 £

v_num=10; YoM 4a 2 & B
demands=data(2:end,4); Y% R &

h=pdist(vertexs);

dist=squareform(h); %ol 125 L

%% IR KSH

belta=10; %ld I IR LR IS R R 2L
MaxOutlter=2000; %I EIEIA B K IEARIREL
MaxInlter=300; % R 5 RIER IR

T0=100; Yo W1 S5

alpha=0.99; %% HI A+

pSwap=0.2; %ot 1 2 H £ A L 2R
pReversion=0.5; S e SUR Ly Al RS
plnsertion=1-pSwap-pReversion; Yol B PRI N S5t A
N=cusnum+v_num-1; Yofii K FE=I % 2 H + 7R it 2 8 FH A H -1
%% FEHLAAE AR

currS=randperm(N); % BEHLA 1E W] 46

[currVC,NV,TD,violate num,violate cus]=decode(currS,cusnum,cap,demands,dist);
Yo R U6 it S hLd

currCost=costFuction(currVC,dist,demands,cap,belta); Y%K ¥ 4G HCIE 5 2 1 i A=4
BRAT B A +alpha* i35 J (14 75 B 24 TR AT



Sbest=currS; YoWT 45Kt 4= JRy B ML AR T (9 R e i

bestVC=currVC; Yo R UGN 4 Jm e L BC I 7 RIBAE BT 4R Bie ik
WS

bestCost=currCost; YoM UE K 4 JR B A itk 1 S AN TR AR ) 4 it
Sl A

BestCost=zeros(MaxOutlter, 1); %l e B — AR 4 R B A e 1 S AR

T=T0; Yollit FE WAL

%% MR K2
for outlter=1:MaxOutlter
for inlter=1:MaxInlter
newS=Neighbor(currS,pSwap,pReversion,plnsertion);
Vo2 i QR A 1 i 7 A T )i
newVC=decode(newS,cusnum,cap,demands,dist);  %XJ AT 0D
newCost=costFuction(newVC,dist,demands,cap,belta);
Yo RATURHCIE J7 G A =2 47 Bl S Bl A +alpha* i S Y 28 5 4 R AN
Yo N R W LU U AR S, WU SE R UM, AR A ) S A
if newCost<=currCost
currS=news;
currVC=newVC(;
currCost=newCost;
else
Yo U SR F ARAI FU ARG, TR TR KHEI,  DL—E MEZR 2 0
delta=(newCost-currCost)/currCost;
Youl BELHT 5 A HU AR S A A ZE 1 1 70 B
P=exp(-delta/T); %5358 il IRER
YN 0~1 WBENLEUINT P, WHESZH R, JFEH ST, LT

if rand<=P
currS=news;
currVC=newVC(;
currCost=newCost;
end
Yokt BT S R IURILE, WO AFAEE LY, R4 R AR

if currCost<=bestCost



Sbest=currS;
bestVC=currVC;
bestCost=currCost;
end
end
Yol KA R EIA BEIGEAR I 4 R S MO ) J A
BestCost(outlter)=bestCost;
Yo s 7N AN R I BEGEAR IS 4= R S DO ) J A
disp(['#8',num2str(outlter), 1X. 4= J7 AL %))
[bestVC,bestNV,bestTD,best vionum,best viocus]=decode(Sbest,cusnum,cap,demands,
dist);
disp(['Z=44# FHEL H : ',;num2str(bestNV),', ZEHIAT 3 S FE 5 : ', num2str(bestTD),',
HBRAREEEEH: ;num2str(best_vionum),', LR EEH -

',num2str(best_viocus)));

fprintf("\n")

Yo BB 24 AT Ui P

T=alpha*T;
end
%% AT ENANZ IR R IGEAR I 4 R R AR ) Sl A AR A e 35 ]
figure;

plot(BestCost,'LineWidth',1);

title("4% ) 5 0 A (0 e AR AR AL i 35 )
xlabel(TEAIREL);

ylabel(' L RA);

%% T EII4 Jm) B e A i £ 1]
draw_Best(bestVC,vertexs);

toc
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