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Abstract

This paper studies the exponential distribution of demand obeying in time in an infinite time
range. The metamorphic rate is a three-parameter Weibull distribution of multi-variety peri-
shables combined replenishment inventory model, and the goal is to determine the replenishment
cycle of each product. The total cost of the retailer is minimized per unit time. The difficulties in
this paper are as follows: First, determine the inventory holding cost and deterioration cost during
the deterioration of the item; secondly, because the joint replenishment problem is an NP HARD
problem, the model is complex and difficult to solve. According to the above difficulties, this paper
firstly simplifies the Taylor expansion of the exponential and logarithmic functions existing in the
model, and uses the differential evolution algorithm in [14] to obtain the optimal solution. Retail-
ers for perishables provide useful management advice when implementing joint replenishment.
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Figure 1. Inventory versus time curve for ¢, <7,
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Figure 2. Inventory versus time curve for ¢, >7,

B2 1, >T R, EEMIETLNE

AR L E AR AL, 4 B R B A R
Wt 1 (B D) 0, <TI, 7E[00, ]I, 7 i BOBAEACT T HEOUIUR BRSO P sk, 7
DAZE R AR OB %, 7 £ A7 AT A2

(1)

P =—4e™, 0<t<t, (1)

fEt=00INZ, FEAKTRQ, FETHRMED, 715:
A mt
Ili(t)th—;(e —1), 0<t<t, 2

Bk, 5, PO RO R AR S S R, A SRR TR (AR BT, BT LA T
UEARTRS 77§ R AR KT AR

E%%Q:—Adm—eﬁﬂzﬁﬁ t, <t<T )
fEe=T W IH), FEfe RREN O, FETRORMEB)N, w4
121. (l‘) = Ae_mﬁ .[tTi emu+auﬁ du, L<i< 7: o

fEt=1, 0, HRBIBESEETTH, 1, (1) =1,(1), BEQME), FI3:

—at P (T s A
) :A atgf Lo mutau d 2 o™ai _1
o, e .[tm e u+ - (e ) 5)
FE)HA, AT
—at? (T; mu+au A mtg; mt
1,(1)= 4 [ ﬁdu+;(e —e"), 0<r<y, (6)
FT LA BT, JRATAT DU TE SN [E) A B il S Y EE AR R AR
n hl- Li T
HC, :ZHF’[L 1 (e)de+ [ Izl.(t)dt} 7

FLALIN 8] A BT 7 it B P 2 AR Jo RS

DOI: 10.12677/mse.2019.81006 41 RS T


https://doi.org/10.12677/mse.2019.81006

BN, S

DC, = z;%[lﬁ (tdi ) N ,Lz Aemldt:| (®)
SIS 1] Y P 7 i T B A
1 . s,
oc, = F(S + ZH%] ©)

@ RAE)RACAT)RA(S)K, WH

_ n hi —wﬂi T mu+au” 1 mtg; 1 mtg; 1
HCl = Azi_17[|:[die d Ldie du +;(tdie d —;C d +;
(10)
+ J'tTi e’ J.tTi g’ dudt}
di
_ n G —m'b;- T mu+au” 1 mT; mt g
DC, —Azilf[e L jtdie du—;(e —e" )} (11)
MRIECL B, RATAIAFAEREDL 1N, FALI (] A AR A -
TC, = HC, + DC, + OC,
_ n hi *al‘/’, T mu+au? 1 mtg; 1 mt g 1
TC, —A{Zi_lf[gﬁe "Ldie du+;(tdie o —;e a +;
T —at? (T mu+au” n G —atﬂ,» T mu+au? 1 mT; mtg;
+Ldie L e d”dt}'zzw?l[e djzd[e du—;(e —eMd )}} (12)

1 n S
—s 20
+T( +Zi_lkij

B2 (K 2): e, > T, 7@ EANLEINT 7 AR B, AR T, AR EE I
MR BE OL, BRI

i) __ e g<r<t (13)
dt
HAET W Z), FEAE TR0, HTUIRMA3)K, 115:
A m1; mt
I, (t):;(e T _e ) (14)
BT IS B] P FTAE 72 P 38 AT R RO A
HC, = Tiﬁ(emT" —e””)dt =£(]}emn —le"’T' +LJ (15)
0 m m m m
1 n S
oC, :T(MZHEJ (16)
A mT; 1 mT; 1 1 n Si
TC, = HC, + OC, =;(7}e e +;j+?[s+zi_1;ij a7

WRIELL AT LAl PIAEOL T M A S A RO, B 1 T TC, ERA E ik,
It CAFRAN I3 T SR MBI T S AT 15 00 1 T A PSR i

DOI: 10.12677/mse.2019.81006 42 RS T


https://doi.org/10.12677/mse.2019.81006

BN, SR

3. HEDRR
3.1. EEMGL

Khouja M, Goyal CLZ1IEH] JRP 7] &2 NP ME@E[14], HABR (1) B AR R 80 & B AR5 g 2
B, BT AR A R BR R, R RIIO T LR AR Ah, B HOH A
AT e b BRI S A, JEF DL R, SO bR bR s s e ok o
WS, Sk, SRHEREIOR MR AR, ¢ =l+3vsx +oat vo(x') . ARG A
A, T/ BIRAR ERBRL, 072 4 SRR 12 [15] 1A

XTTR(12)h 4G M BTN T AR RTF, JE(RBI % U, RATAT LA BRI )M AL TR

TC, = %Z; {hi [tdi (1-at) )L: 1+ mu + au” du +%tdi (t,+2)

1

+E@—mﬂfmwm+mﬁwm} (18)

B TS

DRI, AR ST il e 28 AT AR AR
(P): min, ,TC (K,,T)

Subject to (18)
3.2. RBEZKE

3.2.1. ESHHEERTE

ZE 5y AL S AR P TRP ) B — b DL T RO R, IR SR R m RO AR vk T BT
TRIIRR[15] [16], ASSCRE T A B 38 BAS SRR 10 2 53 HEA SRR M o 25 40 A SRR i 5 R o
RIEE W =N EEARRAE b R X FIEHE.

1) A 5HEAE

AR R ERARAT B B AR x0,i=1,2,3,--, NP, B2 02 5 8E, Al A4 H ks R H AN,
AR ARN: 1 w7 =x7 + Fx(x] —x)

X1, BREE VT ZABREE7E, ZAHRRERT S &AMEE, FIRARIHR A
Ao PIUCHEARRIIE NP >4, Jy 17 B ORAEEZ e, @ HIUE DY 50 3] 100 210, FRoR488H 1, HILL
PREREZE T WNEH, 8% FRBUETEEIE 0~2 Z 08, A3 Fikil 0.5,

2) XA

SRV L B S B R (CR), XM XRET, HbrRE 52 R M Al
B RATHER RN BFE CR AERINGR, P REMERI B ARNS, ZREIERIN, (RN W SoHE Bt
g, AR T PR G B, B CR FEM— NG EE. ARSCH) CR I T 2 5 AL R R W)
HEFEME, 0.3

XA ATFAC Ul 2 XA T F:
2 4o {ﬁmyﬂ&%HMdU)SCR&j:nmmﬂﬂ

ij G -
Xj s A3

DOI: 10.12677/mse.2019.81006 43 RS T


https://doi.org/10.12677/mse.2019.81006

BN, B

rand (j) € [0,1] BEHLIEEUT A 0~1 ZIIAIME, Horh j bR H bRia R x] PRs j AR
randn(i) € [1,2,- --,D] A—ABENLIE R R EHT &

3) WPEHRAE

BERE PR S, ARG T i i w o FRATE LU E bR i xRS ) )
TE R (R R AT, TR

3 4 { MRS (") < 1 ()

x7, s

i

3.2.2. RLESHUEERBRIE

1) WIdEAk. 1 JeARAE A ST B b ) 4R S S RE 0B e R IR A RIS E(CR. F. NP), 5
I BEAL R B FENIIE R . VI B AR S TR KA T, P K TR K N 1, BT EbRE
SN, K ERR K@ /N T 100, ASCRRATECK® =100, FEA ST, K 7E 0 F1 100 2
FIREHLEE, SRR R EBCE; SRR, T/ F | ZMENE. K M 7 IEFRMAR—A X
NFREE R — A B BRI &

2) tHEBTA IBENL AR B AR 2 HARE, 538

3) IR ESCHITNE, BRI ATA B bR A EARKIRHEAT A AR . S XRAE, SRJE T H bR A A S
) AT AR, AR AR

4) BRI E0Q)~Q) P, EEFASENRKIERRE, BIEER, Gl
4. BB R RBE 5

AR SO 3 I L A B 5081 e S AR SR BT B A B AT SR AR, AT B8 AE S v B AS A [ R0
SRIG, ARSCKE R — L S HOHAT R i, FF LA RIS S S HOn B R 52, SRA5 SRR )
JER . BUE B SHORIE T SCER[17], BT XERAFZEERE, RATSH 18], WinT
. a, Bot, TUANSEE, FHOREUD (1) =24¢"", BARSHn 2 fis. B isekidid MATLAB SC8L, it
BN E v CPU@2.70GHz 1 4.00GB RAM.

Table 2. Parameter values

F2. BHHE

T h, s, c, a B t, s
1 0.4 1.8 24 0.03 0.5 0.0411
2 1 2.0 6 0.03 0.5 0.0822
3 0.8 1.2 4.8 0.03 0.5 0 10
4 0.2 32 1.2 0.03 0.5 0.0411
5 0.8 3.1 4.8 0.03 0.5 0.0411
6 0.2 2.7 1.2 0.03 0.5 0.0822

23d 100 FGER, IWHEAIRGIRMMT T=0.0308, K, =(1,2,2,1,3,1), ®HBLMAH 13115, &5,
AT — LE SRR B REEAT R W oM A SRR AE R, RGN A &0 S22
&L, BARMOLINGE 3. & 4 P,

WA 3 R ATTLEH, REATIURA . o BT R4 Rk — e M52, BRI

DOI: 10.12677/mse.2019.81006 44 RS T


https://doi.org/10.12677/mse.2019.81006

BN, SR

BNl , IS5 R M I A K TR 220 K BEATCRE M, PRI R AR B S ) T, B IR
FATTURAMN o FIBPIR, BRABPIN, (H o S RAE INEZ A+ A&

Table 3. Sensitivity analysis of secondary ordering costs
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