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Aggregate production planning with fuzzy demands and fuzzy capacity
TANG lJia-fu, DONG Ying, LIU Shi-xin, WANG Ding-wei
(Institute of Systems Engineering, Information School, Northeastem University, Liaoning Shenyang 110004, China)

Abstract: By means of formulation for fuzzy addition and fuzzy equation, the production-inventory balance equations in
single stage and dynamic balance equations were formulated as a soft equation in terms of a degree of truth and interpreted as the
possibility level of which production and inventory plan met the fuzzy demand. The parametric programming model and best
balance model as well as the interactive approach were developed to solve the FMAPP problem. This approach offers decision-
maker an overall procedure in making a reasonable plan in different fuzzy environments.
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1 3| E (Introduction)

£ 2 4= 7= i1 R (aggregate production planning,
APP)! LR X = SR BRI R B, B A
FEBASTEEM EEITRIED . AR S
R AR R A 15 B E B T R4 BE DL R O
USSR 7 307 0 ME 0 R 1 T R
W TA™-EFEFETROFEHEN ARk
- BOREEUMR B T £ A4 711 R R (FMAPP) 1 2
BHRBEAR AR ERE b, A OES AL B B 5%
A, Rle it 2 1 5% K Mo §EtE K F K& BE 1 TH#E
BRI RUK AR Ak %0 8 B AR, BSL B A A =it
R E) B A R 45 A7 (BAPP) , 45 5, B L T8
SEAR R MR ER T K3 a Y
THRIERI (IAPP) . B/ 48 3R % FMAPP BRI X H.
RTENBESER.
2 EMELY4E 1 BB (Fuzzy model for

APP)

BA BT R AER A 788 1 LA R B A K2
W, UAE S B R E R 2 5hRP APP [RIRE o] LA 3

WeRS B 3. 2001 - 12 - 31; WeHEMR H #1:2003 - 03 - 18.

R T B A FMAPPE- 10,
min F(X,Y,I,B) =
(X,Y,1.B)
n T
D0 20 Luws + vigya + hidi + bBi), (1)
i=1 =1
s.t. Xy + Iil—l - Iiz + Biz - Biz—l = ~i“
i=1,2,,n;t=1,2,-,T, (2)
0< X yu<in, t=12,,T, (3)
i=1

Z[uuxu + vy + bl + biBiz] < ¢
i=1

(4)
t = 1727"',T,
Eliz = K,t=1,2,-,T, (5)
i=1
qxy < Oyuys L = 1,2, ,n5 t = 1,2,---, T,
(6)
Bu*lit = 0, l: = 1’27"',71; t = 1’2’...’7”
(7

By =By=0, 2,20, v, =20, I, =0,
By>0,i=1,2,,n;t=1,2-,T. (8

HLTH BE ERBERLSWH (70002009); HHF R R 2 HE AR RS TH ; 11 TH B ABFEESTH (20022019) .
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FEom

FEINAR S ORI SR AR BE 0 29 R SR 02 7= R 895

SEMTERE d, R=EABENSLd, = (d4,,
B, RN MTERE 4, WEATEEME N d,,
RIUER d, + B, BEK d, - o, HEBEK
pa (v) RAEMERBOITREER . BT RE
d;, IR RERE Y A R LN T -

d,-l—v
- a

1

’ dit—au$”<di“

#Ziﬂ(v) = v — d;

1- ﬂi( ,duS”<di¢+ﬁi¢,

0, else.
(9)
4 dy,d; BFAZATERE, BB
LA R = AIEEME, F(d, + dj, e + a3, B
+ B3,) Fn Rk, SRR AT CARES B A) B

BRI, & ) dy = 7., TR METET 1 DR ¢

AR ¢ 9 R AR, SO B o, (=) AR MR
B =5 MEARRENITRBEER.

FERIM LR EMAPP AP A 7= -FEFE R
QAHRFEME X L%, MR %X
=, HRBEBH o (*) RARFREL AT RS
EE (truth degree), AT LA % B 4 LA — 52 i o] RE 1
(possibility leve) 1 B A4 - 8 2 .

pl(*) =

#ug (24 + Iy.y - I; + By - By = v) =

#a (v). (10)
g () BB T AR BB 7= B LR b B R
BS5BRBEZEBEANBNEFRSRIKEZE
5AMBEHFTREBEZEK(EE) XR, DB HRHE
KTAGBRNTREBRE , F ML e B,
WRENST RO TR/, Hil o () RBET
WREMSRROTREE B WMETHTER AR-E
HAMPEE, MEAETEFRE X EANEEX.

BT XMER, REE B RN EME G i
Al A =R O R R PR R) AT BEYE K 6 A
LARARR L (%) = 0, B

ya“(xa +I,,~I,+ B, -B,_,) =6. (11)

PR, 45 3K (11) BT DA 1 A i R B9 A 7= 1 R A
RTHRET 0 W K PRI HTEK.

BT PRI % 2RI 0 2k 1 3R 11, 72 ]
KRBT RBEOERT, ™53 | AHRHAZK
K AE—E] ¢ B9 TR R R P &R) BT8R
HEA PR G =52 i SR — IR 9 =R (6
RAPRR) BATREAK FAREEME B Vi =

1,2, ,n,¢t = 1,2, T, RKUDEHT

#;ﬁ(;xu‘ +lo-I,+B)=0. (12)
H, BT R T &= EE =] AR
(1) FH(12) KiK.

B AR RAEAESENENE W, , K
RIBREL oy, (y,) BT P38 X T RE S I FE A
RS,

3 EETFEHER 53T H 3K 7% (Best balance
model and interactive approach)

FMAPP BRI — 4~ B A BOM 29 R e Rt
RIEE eE 0 ONE HRE FMAPP BB S 50O R
R HERMBRRREEENE RIS RA P
TR K FERATFRETE - BIEE
6, FREE N HENBEAERTHETE I
M y TSR T , RIRERERBB/NIRA. 25
PRI, B3 AR Btk 0 AR K Ty
A3 T 3% 0 AR X FME LT, S OT LUR S
AT REHE K EER B EKE, RE—1EHNE
4710 RMAEREERT , Sk RmRERSEEL B
BA BT R TSR RO MK FERMEEHE
FERHEAKE.

2 p,(x,1,B) BAREEENNE 1 HrEBIE ¢
MrER 6 B T 35 7% K 49 AT RE P 7K BEoKR , 1, (y) A
uo(F) Z3HIRRPREEXT ¢ B Brie ) HFEH K ¥
fxtB#%AH FOBEKE B, A\XIMEX L, E
M FEIHRIEIE A AR R A X BB BETSER

SR AT BB 7K - RE 7 THFE B3 BUK F B BofE P
Bif) (BAPP):

max 4, (13)
st po(F) = 0, (14)
(x,IvB) 20,
{/‘u (15)
i= 1,2,'"’"'; t = 1,2,"',T,
1 (D0ya) =0, = 1,2,,T, (16)
i=1
0< F;SC” t = 172"",T7 (17)

(0 < 0 <1,

I, <K, t=12,,T,

i=1

15, < O, = L2 m5 ¢ = 1,2, T,

Bil* Iil = 0, i = 1,2,“',n;'t = 1,2,...,1',

. BiT= Bi() = 0, xil?()’ ya?O, 1&20,

B, ?O,i =1,2,-,n;t =1,2,---,T.
(18)
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896 B #

B o#® 5 M H

F20E

FORMAET-FEAF PR AR (S SGH, F R
B AE B BB, peo( F) RESLHOT
1, F < Fy - AF,

Fy- F
"AF , Fo— AF < F < F,,

#o(F) =

0, else.

(19)
Hep, FoREBMIUERID 0 = v = INBIEIA,
Fo - AF RIRE BlSe s & K E 5 2% A (aspira-

tion level), AF BRI EZHWEHRAHSZE. 0 Fo 9
5% ~15%.

BAPP BB &Mt F AN T IR R MR R
max 0, (20)
s.t. 0 < z") ZT)[uitxu + vyyy + h,'Iu + bilu] =

Fo- OAF, t = 1,2,-,T, (21)

Zyitswt+(1—6)ptst=112s'"sT- (22)

BAPP BRI RILE (<", v, 1* B ,0") B2

ME— B9, MR R TSR BB TERE M S R A |
R EVE, BA—ERMEATPRKREH BN
BB AR, ARHENT 286 TR & ik
BREXOENNHREFR . — B R ER XU
HENOER/MEEFA Er-mEEas e hian T
SRR RALR] BB K F BB T IEFER B K RK
A FEE IR K % FMAPP [RIERRIZE 5.

SKAf FMAPP [A]RE 932 B R 7 ik

Step 1 sk LB EMMILRME A, RERPE
EXT S RAREAT BB HFERBKEMHET
7 R BBt K RO RT3

Step 2 HADRRE L BIMEN(CD) M8 HEN £

K = 1{0,1,2,-,nT,nT + 1, ,nT + T},
Hep cly RELSFHAHREN; 1, CL, -+, Cly; Clry, g,
=+, Clyr, Clyr,y,, Cly RFEF M = 1,2, ,n 1
BE e = 1,2, THETHR/REN; CLr,,
Clig,y, -, Cly,r 8Ft = 1,2, , T BiIEINEE I IH
FEHEM .

Step 3 B EAEATHRIEE(IAPP) :

max p(x,y,I,B) =

ropo(F) + E E r[(i-l)*T+t];‘i1(x’I’B) +

i=1 t=1

T ) n .
Er[nT+t]#t(Zyi1)v (23)
t=1 i=1

s.t. uo(F) = A, (24)

p.(x,1,B) = A,
{l‘u( ) (25)

i = 1921"'971«; t = 1,2,"',T,

p(D20y) = A, = 1,2,,T,
i=1

n T
0< Z E[quu + vgyu + hily + bilu] <

i=1 t=1

Fo- 0AF, t = 1,2,-,T,

E)’ugwt+(1—0)p“t= 1,2,-,T.
i=1

(26)
o ey (o, 1, B) FORXEE G i 46 o B Bl A2 i 57
FRMTT BB AT, p(x,y, 1, B) X & Fp o M 19
SGEWMEKYE, (G = 0,1,,nT + T) B&FHHEN
R ARER R, 1, = 10,11,

Step 4 EPIIGHENITHR £k = O, BfUMREE O H%.

Step5 W& r(j =0,1,2,,,nT+ T)WTF:
ifj=k, rp=1;elser; = 0.

Step 6 FIEZ AR ik K% IAPP B RY,
20 =0U (xf,yi, 15, BD) . KB (i 90 Ii
Bi) B k ASUENIRXS RS L.

Step7 MWME k = nT + T, 5 Step 8; else, k =
kE+1, % Step 5.

Step 8 HMARE EH H K0 BIAEN, S5 B X5 R A9
BIEME, F1k.

SR 7 ERRE B kS, TR EE T EA
HERITHR 0 L ZEXMEA T IRREmE REE
AHEMMA S . H5, 8R4 r BERT LU 2o,
15X [, Fm & HE A .

FEAKE T, REETTUNRILRE O P
S AR TR] B9 A 7= 34 58 38 T 2 b 8 F 4R N B A 7 T
R EM, R T REENREMEWEE,
BT EhrRA .

4 #5i8 (Conclusion)

A SCRTESC[9, 10] Y ELRE |, AAE B Ak 8
B2, R R TS & R e vl et K e S
HEEMWBRUKFE AR X OB B, BN EALE
=R Rl RR Y B A A B AL (BAPP) R E S BHLR
BRGNS P EEE T — R EXE AT RIER
(IAPP) , H-4R 3 TR B RKR M@ H ik X T AR K E
FERBRA SR T PSR R T NSC A SR 3R .
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# 5 N M

FE20E

b ISR £y 9 2% (0 B HE A 22 P 4% ) 3R 7 7 SNINML #
A, ARG B e e EBEHK
e AR 1 RRER S A0, MIERER
f, BT AR AR LML 1778, F AR R EA TR
E 3 ANSFRE B X 46 /0 (BR3E K BIEL, 45 /MUE) , AT LA
BT (B R X PR B R R KRR RMLP Bt
B B LA 7E 37 B L AR I R B, 338 RMLP IS E
PR KB — T8 B — T, T RIS
PR B ESR AR T3 2 3 X 444, X TAFE 3k
LAk R B (3N tanh) , AR AEFI R AR AR (At
HHRE), ML — SRR E 2 BN R T,
X WRERRARM T EZ—.
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