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Abstract

A multi-product, multi-stage robust operating model is proposed in this paper to give an aggregate
production planning in a supply chain consisting of a supplier and a manufacturer under uncer-
tainty. First, operational research and optimization method are used to describe the operations of
the supplier and the manufacturer, and to establish a multi-objective decision-making model for
supply chain. Then, the model is used to discuss the operation of supply chain under the following
three circumstances: the raw materials market and consumer market are certain, single market is
uncertain and both the markets are uncertain. Combining with the robust linear optimization
method, a multi-objective robust optimization model for a supply chain under stochastic envi-
ronment is established. Finally, feasibility and robustness of the proposed approach are validated
through the solution of several instances. The results show that the approach can calculate the
order quantity of manufacturer and the payment quantity of supplier effectively and make deci-
sion for the operation of a supply chain.
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Figure 1. The relationship between the members of a supply chain

B 1 AR RKERE



TRASAH, AT

SR RIS A st IEURE T XEERPEL D B9 BOM JRM: WY R SR i A0 LT P LA
3. i m. ZHBHEERNS EHIRNRE

FEBE N R VR RE R, (MRS DB SKRAIE B KAy B bR, DA R 25 9 B il 38 7 A 32 AR 7 i 14
Kok G R DUE SR S KA B AR, FEBR IR AR TR HRE 25 I BLA 2 1T W A ORI Bk . AR
B SEH T TR A NI A R TR

3.1 B—HlEmEERE
I R B SR B KA, B H AR R EON

max C® :ZZ(pjtvjt _CFZ;)_ZZqitbit —koKo 1)
toj toi
Horp,  CP A& R r s bR A .
LR AT
1) S BA =R 1L
Yoz <K, vt )
j

2) BWr B A i PEAT 2R
2 =25, 442, -V, Vit

ZO_J_ZZL < ZLma>< Vvt (3)
i

it =

3) AW Bl i i k) AR LR
Vi = Yiia+by _Zsi}lzjt Vit
i

20y <y “
4) T TRAFE LR
v, +e, <d, Vjt (5)
oty dy o t BB BRI R | ISR
5) SEFRITIELI R
Ve <z, Vit (6)
6) ‘B4R
>slz, =b, Vit ()
j

32 B—HtNEEFRE
PR P IE SR SR A, B H AR e B0

maxC?® = ZZ(qillil _(Ci)t( + D TS ] an_ 9,Go ®)

Horfr,  C® LR (1 SEBR A



SRAH, AUGEVE

1) #BAE RS AIR
Zaig Xit < Gmax (9)

2) PRI A LA

L L .
Xip = X T % — Iit Vit

zo_ix Xilt_ < XLmax Vvt (10)
3) JRFEFHT I R AN E LR
Zsmxit +e, <s, Vht (11)
Hor, s, 9 t B BOBE R B KL 32 BT RESRAS X SR R K
4) SEPRAATLIR:
b <by (12)
5) ALY
28Xy =k Vit (13)
h

3.3. NS BR AR

PO EEREAR IR F B AR A B, BENIBE AR DA 2 1R AR AR R R A, B e A o 3 e T g A
A RRAHSE R . FESLIRA b, BN D AN E BT 7oK B O B i 1 5, 3G v i xd
AN E RO B T 37 IE SRR e R A, PR 7 £ (RN B R ds A it 3 SR A el 2t

454 QLR IE R e (PR AU B R IS R, (R 1 i ptNiEE, RS — T = Hbs:

1) BERgE ISR %A

PBENBEPP ISR, RIPER i B SS A B A5 TG i T I, AR AT LR N

min > >"(d; +d;)
st.—b, +1l,+d;, —d; =0 Vit
Horbr, dy A dy 23 B9 BERE R 7R t B B et 7 i 75 K 38 1 el SRS SR A A A R A A
2) 3G I R H BRI ) R A
T A U A ORI VT T R SR 4 7 B s R IE SRR M B KA, AL AT AR

(14)

max C" (15)
LI RQ)~(T), ZRIEM T H R
mind,
CP+d, -d; =M, (16)
st. {CP +Z§j:(cfzjt +hizh —p,v, +a)1jejt)+2t:zi:(qnbit +h'yi)<0

FINEZBIQ)~(T)LAR. Hrh, M, AREIERIERNE, & MaeErEss: CP ARG s
BrAliE;  dp A dg 2050 9l s i S EARNE A S AT w) 977§ B SRE SRR — A A4 ]
R OR AR e AHIERIE t B BORPEAL T 7oK E



KA,

NI

3) BEMIRIE R HARAE I i A
PR e 3 R R R AR £ A ST A 7 SR ) SO RGBSR e AL, B H AR BN

max C* a7
IARFAT 9(9)~(13) AZ LR R 54N T H AR LK
mindg
C® +d; —dJ =M 18)
st. {CS + Z“Z{—qnlit +h' X + X, [cix + Zh: St ﬂ + Zzh:a)Zhght <0

Horh, Mg ONBERIF RO RNE, R — A E R CO VBRI I SEBR R dg AT dg A LR
SAERE A REAERIE: o, NEME h LR R AR > — AN AL 25 BRI R ANE S R 6, A
JE ML T S R JE R 2

BT 30 ST B Bl AL S BB, B U N S 5 I T SRR AR S AR R, E X
I R RNE R 7o P, RN SCRER (i S8 12 A A i) B bR R B e o R, H
P> P . Kk, ZEBEREEIZ B ARSI a] LL3oR A

min Py x X, 7 (dy +dy )+ Px(dp +ds) (19)

FERLIA KA N (16)H1(18), I ANIEA W S A& AL = B s 7 i BEAE . SEBRAE T SERRA

BV R KA N(2)~(T)R(9)~(13), ALARSZK A
b bes X0 25, Viis 2,0, A, dp 20

dg,dg,CP,C% ey 6,V % 20

4. BENEFME TS 2 B iR E R RIRE

AT BEFCRENLIAG T BRI GERZ MBI, A AR T3 R 9 T 7 2 JE BRI W 9 4%
SRAHSE < TR 3 B RLANH 52 AR R R 737 5 71 9 717470 75 SR 259 AN 1 i 3o U 15 T2 [ 7] 22 o (o e
AR
4.1. AR EREI

5 RE IR AR 77 (3 78 2 I ELVE 2 T RAR K, 103 18 A ) e 246 7= i B A 52 th 25 (K 15 T T (36 B 1
BATIEOL. SERE, X THER, S R I, B BT R AR L (5): Tt
Rif, BRI ) SR A E LR (1) ANERIE . 5L, BNEEIZ IR 2 B bR AL Fi A A

min Py x 3.7 (dy +d )+ Px(dy +d )

(20)

2R N2 (3)s (@)~ (6)~ (7))~ (9)~ (10). (11). (12)F1(20).

AP RS 2% 8 R ) A S 8 R o 3 G 1038 AR AR, A N2 7 38 A RS A 5 1 s P A R o ) v SR AR
PRI AT DASR F PR IR AR R SR AR 500, e SR N v HOZS A B, PSRRI R LT &, AT SR e b
R 2 H bR 2t R0 K] 1) 8
4.2. B—HIHFTRE

5 REJEUARE 7 1) (46 I8 B8 50 PR 1 (EL 90 9% 1 370 FRD 75 SR B AN A S8 AT 98 T 370 1) 75 SR80 AT PRl {EL B R



SRAH, AUGEVE

I BN R AN E PR E TS T BENBERE RIS O XML — PRI, Bl 510Kl

THOL— N, PENIRE KA AN SZ AR 7 N2, Bl 22 H AR i AN B2 R L T 37 AN
LU (L) MR, BN R A SO R T & i AT R . AEBL B2 BRI, SRR a VR LR A A v
AL 3 P AR P A PR SR AR R, TR R PR R iR B 22 AR BRI Y ) i

4.3. ATHIAITHE

PTITSA BT AN I, 86036 [ T 37 40 6 B0 7 i B2 B 9l SR A BR AR, RIS (6 2 ey 0 22 7 0k 52 8] it
PRI I B B R ASSCHIANERBEAL[S], AT C RIS 1) 28 B SR IR T 2 ORI AR 2 15
%, R ERAMEILBINTIER 2 Bt detift, 2 i TR BB R B 1 2 H AR & PR PSR A
BURA IR LR B RE AR L -

B sy, M d5 2 AFRIRETE s T A SE R R AR 2™ i TR &, xg A1V FoRx B F16 5t s it
R A BTGNS R R, e AHNERAE t BRI TR RE, e NEM BT BN AR
ARE, HSHEAFREL AL W p, RontBit s KAERBR, AN /EN 2 H AR IR T
LARIR N

min P, xZZ(dg +dy )+ Px(dy +dy)
st.—b, +I,+d; —d; =0 Vit

CP+d, -d; =M,

st C'+X ps{ZZ(szjt+hfZ;_pjtVJ?t+a)1]e?t)+22(qitbit+hiyyilt_)}go 1)
L S t ] t

C® +dg —dJ =M

c* + P {ZZ|:_qitlit + X + % (Cix +;rhtsi:i j}'zza’mg;}g 0
S t i t

IZFRIE R 2 20 (2)~()A (9)~(13), LA Az 3E 11 24 44:(20).

KT XSRS T, AR AR BN AN 5 287 i J SR A E AT T, N F
(112 H AR LRI ) AT L0 SR AR 52 2R o BRI, mTRARIA Lingo X Eik 2 H ARZR I RIZEAT KA.
5. HEHIEIE

&R —MEMEHH =1) B A4 7= 5O 1 = 1) —FliR 2457 i =1)F1 2 MS/EM B (T = 2)
ffa AR 9]. BE: 1E 2 NSRRI B A EHMITRE 225009 30, 35, & dhiI #4703 79 80, 855 #%
B BLOE N R4 LA 50 AR A5 O M 1) il it 7o (A BB, HA S 80l 45 € 40 R

K™ =400,G"™ =600, z"™ =200, y-™ =200, x"™ = 200,25 =0,y; =0,x =0,
¢* =10,¢/ =15,q,, =100,q,, =95,0* =L,6’ =10/ =L, h* =1,h’ =2,h} =3, =1,
a®=1s/ =06,s =1 B =10%, p=10°,M, = M =150000, @, =190, @,, =50

RHELL LS, PURAI Lingo12 AR 75 5l SRAR SR A4 R N 78 A2 (H £ 2677 i 75 SRANEA 52 LA S
A AN E PRI TR T B REBE (3 1 D SRR .

51. 1EE 1: EMRHNTERERE~RERTIE

A7 7 1 1) 325 S 1 SR G 1 BT



KA,

NI

Table 1. The optimal operation strategy of case 1
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