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Optimal order policy for deteriorating items under the conditions of

two-warehouse and delay in payments
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Abstract The existed deterministic two-warehouse inventory models usually did not consider the delay in
payments. However, in the real life, trade credit is an important factor that makes the inventory manager
to enlarge order quantity. To solve it, under the situation of shipping items in the rented warehouse to the
owned warehouse through employing continuous shipment pattern, a new two-warehouse inventory model
for deteriorating items with permissible delay in payments is developed, hence the two-warehouse system is
further extended. Then we provide theoretical analysis of the optimal solutions to the considered problem
and a simple method is given for finding the optimal order policy. At last, numerical examples and sensitive

analysis of parameters are presented to illustrate the developed model.
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ACH(Twr) = —f3(Tan) /Ty = ACY(Tar) = — fa(Tar) /Ty
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3) & f[i(To) >0, f2(To) > 0, f2(M) >0, f3(M) >0, f3(Tar) <0 H fa(Tar) <0, W AC(T*) = AC5(T7),
i T* = Ty.
4) # f[(To) > 0, f2(T) > 0, f2(M) < 0, f3(M) > 0, f3(Tm) < 0 H fa(Tnr) <0, M AC(T) =
min {ACo(Ty), AC3(T¥)}, i T* J& Ty, Ty Xt B/ MNEAHE.
5) # f1(To) > 0, fo(To) > 0, f2(M) < 0, f3(M) <0, f3(Tar) <0 H fa(Tar) <0, W AC(T*) =AC2(T3) ,
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6) & f1(To) <0, fo(T,) <0, fo(M) < 0, f3(M) > 0, f3(Tar) > 0 H fa(Tar) > 0, W AC(T*) =
min {AC | (Ty), AC4(T})}, T T* J& Ty, Ty FXf i /N {E.
7) # f1(To) <0, fo(To) <0, f2(M) <0, f3(M) >0, fs(Tar) <0 H fa(Tar) <0, W
AC(T*) = min {AC(T}), AC3(T5)}, Wi T* J& Ty, Ty R e/ NEA B,
8) # f1(T,) <0, foT,) <0, fo(M) <0, f3(M) <0, f3(Tar) <0 H. fa(Tar) <0, MAC(T*) =AC\(T}), T
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EBA LFfR B.
S LL LA AR AN, FATRTRGE I T TR TR SRR A R A AE AN AR T i BT B3R
W ESERIEE R 1 SRS BUA R BAC(T) MEBMER T (i=1, 2, 3, 4), RIFRIEERE 2 8 HWT
f1(To) fo(To). fo(M), fs(M), f3(Tar) F fa(Tar) BIIESADEER, BRAT A & FEAFE R A SAMIT SURA A C(T™)
MEMIT IR T, AT RS BMIT IR Q* WA LRIEAR (3) 5 (14) Kbk B Q* < W, MR
BRI STE, SR P R A .
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B SO EE AR B Rt AR S B R A B TR R 5RO D=500, IR
OW BB R W=200, BRITHTHYE EITHT 8 A A K=100, Y1 HRIGINAE N =10, TR IR s=15,
1E OW Ml RW FRIEAEY) G AR TR A 6 =0.02 FIA =0.04, OW A B 7Y iy BELZ Fiof 18] 4 PEAF AR 9
ho=0.2, RW FH B 7 i BRI (] 4 PEAFARE 98 1] 1, =0.5, BALLPERF BANL I ] Y ST AR, 1,=0.18, BAALFE
T ] MR P S 1e=0.12; ZBER R4S T 1T B p A SE 2 RIS ST M =0.80 , NMBZIT IR A2
HASTR? HEibiT iz

IR T,=0.3984, Ty =1.1921, {§iF matlab $K{HIEAC(T) W R FIH TF=0.4262, T3=0.4211,
T;=1.3208, T;=1.3205, [EFTXEHHN f1(T,) = f2(T,) = 12.6143 > 0, fo(M) = —314.581 < 0, f3(M) =
261.4194 > 0 H. f3(Tar) = fa(Tar) = 77.5935 > 0, FrUARIEREEE 2 MEAIT AL 7 4 T3, Ty XY
B/NEAHE, ZHETHAC (Ty) = 4749.42, AC4(T;)=4790.60, BIR AC(Ty) < ACL(Ty), Btk T* =
T5=0.4211, XA BRI T EAR BT IR B AC(T*)=4749.42, Q*=211.4487; XN Q* > W, ff
DI ST T i i1, HREEAE RW )iy iR 11.4487.
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BEAh, ASCTE Ll iy 2Ea L, dE—PH B TRASH W, M A K B2 PEf R AR TT Bk
YA BT A RN, 4R SRR ESRERTE AL, & 1-3 S TSR
R 1 W HBHNRMITERIKAIR

W T, fi(To) fo(To) f2(M) fs(M) fs(Tu) fa(Tum) T Q" AC(T") RW
50 0.0999 >0 >0 <0 >0 >0 >0 T5=0.3867 194.51 4778.20 144.51
150 0.2991 >0 >0 <0 >0 >0 >0 T5=0.4054 203.60 4753.30 53.60
250 0.4975 <0 <0 <0 >0 >0 >0 T7=0.4262 214.00 4749.20 0
400 0.7937 <0 <0 <0 >0 <0 <0 T5=1.4141 719.13 4733.20 319.13
R 2 M WBAXSRAITE R R
M Ty fi(To) fo(To) fo(M) f3(M) f3(Ta) fa(Tm) T Q" AC(T") RW

0.40 0.7952 >0 >0 >0 >0 >0 >0 T,=0.9098 460.43 4957.90 260.43
0.60 0.9937 >0 >0 <0 >0 >0 >0 T,=1.1008 559.03 4866.91 359.03
0.80 1.1921 >0 >0 <0 >0 >0 >0 T5=0.4211 211.45 4749.42 11.45

100 1.3906 >0 >0 <0 >0 >0 >0 Ty=0.4211 211.45 4569.40 11.45
&3 K HBHMRLITEREE IR
K fi(To)  fo(To)  fo(M)  fs(M) fs(Th)  fa(Tnm) T Q" AC(T) RW
10 <0 <0 <0 >0 <0 <0 Ty=0.1348 67.50  4428.30 0
50 <0 <0 <0 >0 >0 >0 T7=0.3014 15116 4611.70 0
200 >0 >0 <0 >0 >0 >0  Ti=1.4673 750.45 4862.30 550.45
500 >0 >0 >0 >0 >0 >0 T7=1.8200 94211 504420 T742.11
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= TR, SRR TER— B KT X ERIE SR T o0 A e P R i iy LI BRE R Bt & O
B O & MFEE LRI Oy R XA RESR M B p g I T BTy B A
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OW AEHPIah, WITR BT ITH R R GURA RSN, Br LA BRI 1 I/ R G- T2 AR L AL
REFEARAERIT ST E 9% 1.

6 5k
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SO FRARSOR A B PTG AT R GUAE T iE— i3 IR, KR T SBT3 TE T S By i e P B
Y. SRR B R X SR AR T T VRAI AT, 25t T SRS R R e e R B SR ) B AR
W SRETTE, MR EE 1T GORMHRAL T ORISR — PRI ) AR ERRE
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