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Fig. 1 Order allocation relationship diagram based on digital platform

L1 #wERE

1) 3R R 0 75 2R B4 R B

2 0 T ) 7 I — 4 0 7 1 — 300 A 00 40 5 5K 1 0 R A2 A T 1

8) TE V-3 4 WLt 7 o A R TR 0 7 A R 1 5 e e ] B B BEK
1.2 #HSiiH

D BB i BRI S i =1.2.8 0 L5 AHERIF S =1.2.3. T sk W @IFS . £=1.2,
Bov K st WRIBFS 0 =1.2.8. . Tsa P £ 4R 45 5 5 BUNCIUIN £ 19 R K oo, A9 ML T 7 26 1000 ¢ BN 3%
7= it e BRSO s Ry SR IR 7 1D T SR B SE R A e WMRLIE RS Dy, TR FE R e RS
kBT SR g, ST HEIERG ¢ E SR ¢ IPEROER P b ROTREARE Q. R j (ESRE 0 W B
R 32 00 G A s, R (IR ¢ R0 ¢ R B e (RO MER SR 808 T SR T j R 0 ¢ i
7 e T A S O BRI S 0835V, MR ¢ 6 SO0 ¢ B RERRALE P 8 o 19 RO R ()

2) WRAERE ., S UL i 6 S e B SYRUAN TR G 7k b HORCRE sy i R 0-1 A8 BRI i 7
R TSR AR B 1 U 055, WARSRE j ZEJAIT ¢ WA IEE] 7S g e (0BCR
1.3 HFEa

H T b3 B A5 B AR SO S 1 MO B AN T

1 K

J T I J K I J K T
222?%@%“‘222 lff‘zuﬂ 22220‘ D iwe ijee o (1

1 j=1%k=11t=1 i=1 j=1 k=1 t=1 i=1 j=1 k=1 t=1

1
2 : q it X ijkt

min Z, =

i

max Z, =min ~———, 2)
okt i
Ejmfum
Zy= _

max ?1;1? D (3)

i J
sct. D0V < DD YEat, 4

i=1 =1

I
Efijk,y;jkféDj/z,avjakata (5)
i=1



% 1# BEABR.FHRFRTETHREANTEITEL2TAR 17

J
Vi =D a Yiskst, (6)
=1
, J
Ei'ijm <«ijz’vj’k sl (D
i=1
1
Zl'wq,m >«§,k,Q_,kzvvj’k’t’ 3
i=1
I
injk/[ik/ >«s‘jk/Tjk/’vj’k’t’ (9)
i=1
1,‘11/,\,[20,3/{_/,”:0@2I,Vi,j,/c AR (10)

oo 5D g AR F AR 378 0T 570 TE A S BAS B /0N A4 SR W JAS 3 i S A - 5 0 <6 3 1 5 50 (2) S 32 4+ T
R T b 3R S AR TR G T e K RV KA SR 5 R ¢ e T A R SR R B BRI R L
I 2 A4 i 6 AR R X 4% 5 3K R A% S 0 % 7 i 18 5 SR A B O 3 A8 14 B 5 2 (3D DA S AT R ]l R H A L R
SEA I ()96 5 e R RV RAR T SRR 5 Rl ¢ I 23 T 380 A I S 7 e B8 BN LR LG I 2 R4 R 1] it 2 B2
X 28 7 SRR A5 S S 45 7 i ) 85 SR BEA T B B A 14 23 S 5 3 ) SR A BR™ BE 24 3R, (1 17 R 0™ BE TG 0k 56 4x il /L 75 oK
TR G FoR ¢ AW R TRORET j 7 dh ke B8R A SR & BT SRR oR & 5 5 (6) 27 L I 7y 19 7 g
WA FR 3T 5 2 (7)) Sy SR T 43 TE 380 A 77 it i 5 2 (8) 37 A SR T X A Ao A A7 14 B A RS AT R (IR
3R TR W 7 ity B B A% I R T T RE 52 ) i e BT B S R 3 (9) R B T SR RO A A A
T ARV IR 52 B 38 i SR Y 7 i ) IR 52 B 40 B i3 T T R 42 32 1 e IR v I 58 52 2805 3 (100 Syt SRS BERY 0-1 29 SRAN
LR,

2 (RBEI R

2.1 RAHR FEE AR
55 2 A FU bR B BRI S 3 A F bR BRBC R R /N BREC BT AR B A2 B W, AW, R4 840 4

I I
2 :Qimfijm 2 :timfzjkz
=1 =1

W, = min = W —min S
AT, 20 (2) LD b JE W Rk AR ZE IR A SRl B34 2 DR A
max 22:W17
max Z,=W,,
i
Zq,'szim
s. t. ngHT,ijk,[,
I
2 L X jjm
W, < Y.k,
RS D/}” V] k t

2.2 ZHIREWL

LP-metric 7% 2 {0 H T P B A i 49— Z0R) 8, KT A SCHY £ B b LRI AR B LP-metric 74
B2 HbnFe b o HAR i TR . & e X A B Ar s BT s iR A BV BUARME 20 .2, M Z) R &
FATAM 1 Delphi B E S HFRIIALTE A, 4,524, 5 5 I TR HARIER .

min z=a, 220, 2 REANY Zs —Zs
zZ) S Z, A
S.t. AisAs A €[0,17,
A A, A =1,

3 ERLRNE &

EIE 1 HHITHRSE M E NP 584 nME,



18 ERMEAFZERCELAFFIR  https://cqnuj. cqnu. edu. cn & 42 %

ERA (D GO0 AT LAFE W Frd#@ Al 5 — 30 J8 T4 M0 547 5 1 3 (set covering problem,

SCP). W T SCP J& NP 5¢4x [, 5 A SCH e 1 B0 1 AR TT 540 iC 1) A (A% & B AR DR T NP Sg 4zl
T

EH 2 ZHRITHREEUE NP S84,

SERR 2 FBR T 8040 R 10 R A 9 9 -0 o 4 T 43 R0 09 A 0 50 7 47 5 48 32 01 %
RZ FARTT H 73 C m) 0 2 22 200 I () mT At ), 00 B 1 A 3T 8 T ) R0 13 2 22 30T X ) T 1) 5 55 0 B0 1 A
T i

5 T A NP P 2% SCR PRV BEHDLE A R A
3.1 MBS R

I i+ g o3 e JVPRET T ANV 2 755, 45t T BE07 7 5 R B 2 i L 009 2 i
F 4TS P 1 6 B 5 R0 €08 5 V0 s Ay o AR AR A 0% T A0 (O T 1 76 R 00 1 o 5 24
ST 1T M 15 A5 i L 22 A7 2 2R 2 B AR IR R AT 1 AGTTH0 ) 30 AP g 1 R0 A7 g 2, LU
I

< PONETL — < g2 -
SR B2 R 2
1522 [30] 0 1913 ] 16]25 |34 45 [28 | 0 [32 [26 [18 a7 [ 1 [ |1 [ [ 1[0 [a [a[x i o]t i]1]1]

TR ‘ SNV
2 1M RMRE RG]

Fig. 2 A coding example of a solution
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Tab.2 The unit transportation cost from supplier to demander and order allocation result
oAl 2 3 4
AL IE K A (hyg, ) /T8
R 2 4 5 6
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AR AR Y () 1T 8R4 i 4 SR
R 2 (800,720,720) (800,720,720) (800,720,720)
o1 (1 000,900,900) (1 000,900,900) (400,360,360)
X AR Y B 1T B 4y TC 25 R
R 2 (1 000,900,900) (1 000,900,900) (400,360,360)

TE ARS8 1A BOE D IT B A B 5 2 SRR R B A BB 3 B O I S R AN R AL
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Tab.3 The cost, delivery quality satisfaction and delivery time satisfaction of the model here and the comparison model
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1 2 3 BRA /O B/NE R EE 5 /)N B[] G R
5§y 0.72 0.72 0.72
Wh1
A i) 0.72 0.72 0.72
AR AR AY 67 440 0.72 0.72
= 0.72 0.72 0.72
Wh 2
A i) 0.72 0.72 0.72
= 0.9 0.9 0. 36
A1
s J] 0.9 0.9 0. 36
X b AL A 66 240 0. 36 0. 36
i = 0.9 0.9 0. 36
HH 2
s} ] 0.9 0.9 0.36
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Tab.4 Demander related parameter values
SR 77 il JE1 391/ 4 0
1 2 3 4 5
=1 500 400 300 600 700
%2 5f 1 % JB ) 0 fel =2 300 200 200 400 500
AT R 8 (D) /A t =1 800 1000 800 800 1200
tee =2 500 800 500 600 900
=1 0. 94 0.88 0. 88 0. 94 0.88
BT R T A R 7R L t =2 0. 90 0. 90 0. 88 0.92 0. 90
JIT B 42 32 1) B AR B A4S R (Q ) t =1 0. 92 0.93 0. 92 0.93 0.92
tee =2 0. 88 0.92 0.91 0.92 0.92
r =1 0.94 0. 94 0. 94 0.94 0. 90
£ SR B A& TR R 4% 7R L t =2 0.92 0.92 0. 90 0.92 0. 90
ST BE 1 37 1 B AR MER 38 18 36 (T ) t =1 0.94 0. 94 0. 94 0. 90 0. 88
hee =2 0. 90 0. 94 0. 96 0. 92 0. 94
i =1 8 8 6 10 4
k=1 i =2 6 10 5 11 4
PR T 1) 7 5K T A2 H 45 T i =3 7 9 5 10 5
B A 32 i AR (g ) /T i =1 6 7 5 9 5
k=2 i =2 6 9 6 10 4
i =3 5 8 6 10 5
x5 HEBHXSHEE
Tab.5 Supplier related parameter values
S8 7 J 3 HER7 T 1 HER R 2 L i 3
t =1 150 130 110
B =1
E- S LIVAEE-3E R Uib) t =2 140 120 100
FER RS (p o) /TT t =1 160 200 180
L =2 150 190 170
t =1 0. 96 0. 94 0. 94
B =1
£ 57 T 45 R t =2 0.96 0.92 0. 90
T B A R (g, t =1 0.93 0.98 0. 94
b =2 0. 92 0. 94 0. 96
=1 0.98 0. 96 0. 96
k=1
£ R T 45 R t =2 0. 94 0. 94 0.92
P EI AE B () =1 0. 96 0.98 0. 96
hoE =2 0. 96 0. 96 0.98
=1 840 500 700
k=1
2N T 45 Y t =2 400 460 500
FERR I PERE (V) /A t =1 1100 1 500 1140
L =2 1 000 820 900
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Tab. 6 Number of orders allocated by each supplier to each demander i
Eae) 72 b JH HART 1 i SR 2 i K 3 i SR 4 R 5
t =1 322 40 478
k=1
t =2 168 114 118
1 =1
t =1 456 375 269
k=2
t =2 609 391
t =1 412 88
k=1
t =2 252 208
1 =2
t =1 122 282 275 379 442
k=2
t =2 29 48 743
t =1 247 453
k=1
t =2 172 226 102
1 =3
t =1 531 7 532
k=2
t =2 403 61 436
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Tab.7 The quantity of products, quality qualified products, and on-time delivery quantity allocated to each demander
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t =1 (653,619,629) (815,773,788) (650,618,630) (648,622,630) (974,933,944)
k=2
t =2 (403,387,395) (670,619,644) (420,387,403) (484,464,473) (743,698,713)
10 [ e _ o o
_ B - s
0.8
06 RN
0.4 D k=2, 1= R R
0.2
5 _ R
00 [T B B =
E ] i — [
oy - R = - ] ke, e
04 [ | ] ] ] H]:H h=1, =20 E i e i
06 [ [ ] [ [ [ ] N
- - - - k=2, =N T
08 [ | miill . :
o b—— — b = B Skl NLL ) ke, st
' 1 2 3 4 5

B3 MERENZRFRAZARETFRIMRENZAEEESE

Fig.3 Compare the delivery quality and delivery time satisfaction of each demander, each cycle, and each product in the model
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Tab.8 Numerical example test results
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1 5 10 3 2 99.56% 99.81% 2. 86
2 7 15 4 2 99.23% 99. 62% 4.72
3 10 20 4 3 99. 34% 99. 65% 6. 29
4 12 25 5 3 99. 08 % 99.37% 9.35
5 15 30 5 3 98.82% 99. 14 % 14.91
6 18 35 6 4 98.55% 99. 06 % 21.56
7 20 40 6 4 98.17% 98.67% 38. 62
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Research on Platform Order Allocation Model Based on Satisfaction Degree and Limited Capacity

FAN Zhigiang' s SHI Ranran'. LIANG Ningning', LI Shanshan’
(1. Research Center of Energy Economy. School of Business Administration, Henan Polytechnic University;

2. School of Finance and Economics Administration, Henan Polytechnic University, Jiaozuo Henan 454003, China)
Abstract: In view of the situation that the existing order allocation models mostly assume that the supplier’s capacity can fully meet
the demand of the demander, and ignore the fair allocation between multiple demanders, a mixed integer programming model
considering satisfaction degree of multiple suppliers, multiple demanders, multiple products and multiple cycles under limited
capacity is constructed. The economy is reflected by minimizing the total allocation cost, and the equilibrium is reflected by
maximizing the minimum delivery quality satisfaction and the minimum delivery time satisfaction. Based on the maximum and
minimum objective function processing and multi-objective transformation, the model is transformed to save the algorithm solving
time. The NP property of the order allocation problem is proved, and the simulated annealing algorithm for solving large-scale
problems is designed. The experimental results show that the proposed model can take into account the cost, quality and time
objectives of order allocation. The established model is compared with the existing model, it can effectively avoid the serious
shortage of orders of individual demanders caused by the limited capacity of suppliers, and ensure the equilibrium of satisfaction
degree among multiple demanders to the greatest extent. The designed simulated annealing algorithm is superior to the standard
genetic algorithm in solving large-scale problems, and its solving efficiency is better than LINGO software.

Keywords: limited capacity; order allocation; satisfaction degree; mixed integer programming; simulated annealing algorithm
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