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SEVERAL KINDS OF ECONOMIC ORDER QUANTITY
MODEL AND THEIR OPTIMIZATION

ABSTRACT

Inventory is a very importance component element in business process for
enterprises. It an issue that must be considered by the manager to keep inventory
appropriate so as to cut down inventory cost without influencing normal
business activity of enterprise. The factors that influence inventory cost are
various. The thesis studies the retailer’s inventory cost problem based on two
levels of credit trade, stock-de- pendent selling rate and product life cycle. The
thesis is organized as follows.

Chapter 1 is the brief introduction of the basic knowledge of inventory
management and the review of the relative research on inventory models.

In Chapter 2, an inventory problem of stock-dependent selling rate is studied,
in which two levels of trade credit policy is adopted by the retailer and the
supplier, namely the supplier offers a credit period to the retailer, and the retailer,
in turn, offers a credit period to his/her customers. A relevant inventory model
for the problem is developed and we prove the existence and uniqueness of the
optimal ordering policy for the retailer. Then, an algorithm of determining the

optimal ordering policy and numerical examples are presented.

m



In Chapter 3, we study a two-warehouse model under two levels of credit
trade policy, in which we assume that demand rate and deterioratiné rate are
both constant. The existence and uniqueness of optimal solution to the model
are discussed. Then, an algorithm to determine the optimal ordering policy and
numerical examples are given.

In Chapter 4, an inventory model for deteriorating items starting without
shortages is developed, where demand rate is a bi-ramp type function and
backlogging rate and deterioration rate is respectively a general function of
time. Our purpose is to minimize the total cost. The existence and uniqueness
of the optimal solution to the model are discussed. Then, a simple procedure
finding the optimal order policy and numerical examples are presented.

Finally, the research results of the theme are summarized and the further

researches are discussed.

KEY WORDS: Inventory; delay in payments; stock-dependent selling rate;

product life cycle; deteriorating items
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MRS TVC, (T) #E[M - N +0) LHIME—B/MEZET, =M -N 8. O

(IDEN<T+NsME, &
1

TVC,(T) =

g(T),
Hep,

12
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g(I)=E, +(F, ~bET)e",
E, =-Ab* + ah + abc - asI (bM —bN -1), 2.7
F, =—ah-asl, - ab[c-sI,(M - N)].

KFIVC,(T), BAVEEITHEHER.
512 2.2 (VIR g(M - N)>0, ATVC,(T) % (0, M - N) LEW— B/ MERRT,.
QR g(M -N)<0, BATVC,(T)#E (0,M - N] LHIME—B/METET, = M -~ N U8,
iEH: BHO<TSM-N, c—sI(M-~N-T)>0, FiblE F,<0. AR5 T > 00
g(M)=-Fp’Te' >0, Bl g(T) 7 (0, M — N) b B/ B i 4.

(DEH g(0)=-4b* <0, BTk, B g(M-N)>0, BIFHEERR g(T) B8 iAMEL,
Tt g(T)=07E(0,M - N)HW—HT,. XAH¥

1

ey, =— [g'(%)—%g(rz)]=ﬁg'<m>o.

FTEATVC,(T) £ (O, M - N) R Me— B/ ME A T, .

QURBegM-N<0, BEHg) REFEHBRH, FUB0<T<M-NH,
gl)<g(M~-N)<0, W TVC,(T)<0, BRTVC,(T) 7% (O,M - N] L Ri$E R . M
AFITVC,(T) #£ (0, M - N] L i —B/MEAET, =M -N 4. O

) %M<NE, & |

IVC, ()= 350D,

He,
o(T) = E, +(F, -bF,T)e"
E, =-Ab* +abc+ah+acl, +abcl (N - M), (2.8
F, =~abc-ah-acl_ -abcl (N - M).

RFTVC,(T), BIBETEELR.

SIE 23 TVC,(T)%E (0,+0) FAER—HIB/MEAT,, HHT, RHR o(T) =07 (0,400) P
R

13
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iERR: jb—bF; >0, Fible (T)=-b"Fe’ > 0. WA 4155 o(T) 7E (0,+00) 4% 1
. XAR

lim —20)_
T4 bF;Te

=1, }iTQ—bF;Te" =400,
Bt A
Jim p(T) = .
HMEERFTKET >0, FBeT)>0. BT p0)=-4b><0, Fill, REFHEETER
o(T) RFMM, FRo(T)=0ZEOT)NEE—MHT,. XEH

1
]-132b2

EY,., =550 G- 9T = T @30

R T, & TVC,(T) 7E (0,40) L ME— 9B/ ME&. O

EHE 21 BET HQHMBHRE, B4, YN<ME, QSYWHEHKE
TVC(T") = min{TVC,(T,),TVC,(T,)} ; 4N 2 M i, Q5MBRETVC(T") = TVC,(T;).
iE#: (DEN <M, WIRESIE 2.1 5513 2.2 9741, % /(M -N)<0K, TVC,(T)H
BMERRGTE fN=0MMBT, % fM-N)208, TVCT) HBEMEAR
L=M-N;Z3gM-N)>08, TVC,T)MBEMISRFIEgD)=0HMT,, 4
gM-N)<OR, TVC(T)MIB/MESRT,=M~-N. FHilit, YN<MH, Q5HEBHR |
ETVC(T") = min{TVC,(T,),TVC,(T,)} .

QEN2M, WHFIE 23 H5, TVCT)=TVC,(T,), T" =T1,.0
23 BEiEDR

ZEEHE 2.1 W4, RINBIABERMITMERNEESR.
F—P: WASH, UN<MWEIE 5, YN>MIEIEHE.
B RIEQ.6)52.7), 2HHE f(M-N)5gM-N).

14
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F=ZL: OWRfM-N)<0, WIREQ.OWHRE =081, FU4
T,=M-N.
QMR gM-N)>0, MWRECDBIEgD=08T,, FU4
T,=M-N.
FWE: W 2.2) 7 (2. 3) FHHETVC @) MTVC,(T,), HTVC,(T,)>TVC(T)
B, TVC(T")=TVC(T), T"=T,; BUTIVC(T )=TVC,(T,), T =T,.
FLL: B Q. OMH B =08T =T, iR4E 2. ) HEBIVCT") = TVC,(T,).

EXF: 0 =a -1)/b, EIL.

2.4 HIEHIF

BT HER T

B2.1 REFRESHN: a=1000, b=0.2, c=20, s=30, A=200, h=0.2, [e=0.12, Ic=0.18,
M=50/365, N=30/365. 1R#2.34 M K EIES BB BT WISEREH: T#=02237, Q*=228.74,
TVC(T*)=21577.90. HSHORALKS, HXT BT W HE0E B0 B0 0% 2-1 BT 7.

B2.2 REFRASEA: a=1000, b=0.3, c=20, s=30, A=200, h=0.2, Ie=0.12, Ic=0.18,
M=40/365, N=30/365. #R#E2.375% LS RGBT IOHERE H: T+=0.1983, Q*=204.37,
TVC(T*)=21898.18. SSEHMAE, HEBRITHEHRE A E NN 2- 257 7.

A2-1 #1213 B4R £2-2 H1L. 0 E R

* * *
b T(H) Q Ve M=40/365 M=50/365 M=60/365 M=70/365

02 02237 22874  21577.90
0.3 0.1986 204.69  21796.55
04 0.1803 18699  21994.53
05 01662 17328  22176.90

T* 0.1983 0.1986 0.1989 0.1992
Q* 204.37 204.68 205.00 205.32
TVC(T*) 21898.18 21796.55 21694.92 21593.29

0.6 0.1548 162.24  22346.96
0.7 0.1454 153.11 22506.97

B2.3 REFRLESEA: a=1000, b=0.3, c=20, s=30, A=200, h=0.2, Ie=0.12, Ic=0.18,
M=50/365, N=30/365(N<M), #R3E2.3 W I E LD BB B IT WSS K : T+=0.1986, Q*=204.69,

15
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TVC(T*)=21796.55. HSHNZRS, 3t BT MK K2 0 2R 2-3 5.

A2-3 Bl E4R

N=30/365(N<M) ~ N=40/365(N<M)  N=50/365(N=M) N=53/365(M<N)  N=55/365(M<N)

T* 0.1986 0.1983 0.1981 0.1388 0.0797
Q* 204.69 204.37 204.06 141.75 80.62
TVC(TY) 21796.55 - 21898.18 21999.79 22160.70 22954.07

HEGITRY, BEREDGSH 0 M 02 BHE 05, KASHFEN, BRITH
AT MR SR 0 BN, TIPHRRATICT ) B, HUNRAT
BRI M BHRK, RASEREN, BTN THRET SR 0" EHF
K, TESRRATVOT) B, SBUHABENEIN N K, 1o
VR, BT RANT MBRIT IR O B, TP RAETVCT) EH
k.

25 KENE

XEPBE—EERAKRT, ZRTHERYWHERNETHE, ERLREITY
BN R REEAEE. RT BRI, RIALRTHEE2HEK
EWl. 2EXRTEERRA_RERAREHETE, BREERRUIERKTE
MELEY, BT HREMNEENEFRE, FERRERRROTEE 5m—,
R T RIITWRRNHES R, FREYWEFRENEEREZ —, £2BF
RSB IPEAF R R, LUSETT LA B RR BN AR EUAERRER R
HRLHER.
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FIE RERRZEERRBTHEFER ML

4% EOQ B R RE R BN R MERH LB HRMABR TR, mEH
EMIARABHMRARE. LiTH B 5% % 4% (Owned Warehouse, OW) A B AT,
ERATELF A S (Rented Warehouse, RW) ' FE 5K Y. IEER, FO%ExH K
HRIPEFERHAT TRABAR. [, XBR(ISIER B RER LY EFRNERY, &
MTERBRBHGEFEE, OB SZRHTER, MNENEHN, IRT
KA ERRIZ I RY 4520 OW MBS ER E MRS, SOk [42) BB IR RIB AN,
R T BRRWMY B RH, RFRE BRI OEFRR; X 43] 758 KR A
FREAREERHEEOEY THRT SERYSMEFRE; ik (44). [45] 7
BRISET, PR T BRI EEE, O 461 EE RN A LR T BRI KA%E S
ME AN E T AFRE A EESIHEENS A BERRE: R 47]) 8
BAMLEBRAIE, BT FERNRMRAKEBIFELRE—; T8I ZEHKE
HRANETROBERT, HRTERITHNT RSP HERL.

SFERNITREBAMR R, SNHEELRAASER—ENEPIMLE.
R R (BB AT RARBLFEZE R —MERRLERTR, HERRTE
CRIBE T EMTURZ S, TALRNEFNEREENSEHREA. B, £#F -8
FRERKEFNESIET AL 2EMHANGE, FNETALHHRARE. W8
[)EEFARTMEMT, Hid T BEHMBMA S ERE,; 3R 50178 308k [49]
REM EBRRFERNEFERRERN, HRATHARKEL TERYSNERER,
B2, HRRTEHR{LTVEOTHIA IR N M FHEFREATEFOEPEIT
HARR M; SCRR(51). [52) BUBR/AMERRA N BB, BT ATHERMERER, H4M0
TRIRMNFEEYE, HR, HALEYSEEROER. TR AERNB AT TEN
EMXMERT, BUTRREDIRNFHHRERRE, F00 T RICRHEEY,
EERITIETERATIE T HHEE.

#E 25 FHAMKTHALEE, RERKSRTDFHERFEFIA 25%-30%,
Mk &G EFERET 5%, FULBSHRFE BB R) =R a0 EER s, RORVE
MR, MEREUVIFEHARBEHEEERL. AEBRRYSTREOHES,

17
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E_RGERART, BITHRRRAANEFEE, AR TERBRBNEEER

We—tE. HRFEOBTEMN, ATMMEIE R M 52] 1A,

3.1 FSiRAERE

i

1) R t R EERE KT, ¢ [0,T].
T &~ MR AN KEGRELE).
DRIRFKE.
ARTE—AYNE TS,
WERAFEREAREEOWHAL.
T, R B W %A B BT i ],

0-w
L BT ER AR W R mEE, 8y, = p > 2>HT>L),
~ 0,  Q<W(T<I).

QRT—NMEAKITHE.

¢ RONBRALR R I XA

s RN RIS ENE.

h R BALR @ AL BB BB BB AR,

e R A7 6 BT B TR O P R B AR A 2 (e > ).
I R GEGRAR TR ZE.

I R BERFEAR TR IFZE,
T Ro-BRIT RS
IVC(T) R ER RGN B TPHIRE.

REMRR
L A RIBERK, BREE, FAFRE, RITENE.
2. DRAEECERNBRRERR, REZRNYSATER, WAENEREN0>0.

18
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3. MNHATERERY M, NERHB0MZA, TERAM G AL
B, FERNHERATUENRITREAE; FRAPLERN, BERAE = MK
XAk, TEEE A RHENRERREEHEERBBIBIZ 5K R 53
B.

4. FEAEAH B, EREBIBE SRR RSB REEES.

5. FERABEFRMN, BEERZ WX, FEMZ+ N HERK

6. HAGFERWAERTRA, ATERNITUWE 0BT AHAEOWNEEW N,
TR BT BB CERW). EHER, MeHEHASERW) T HYHES
& AHEEOW)HYA.

KWR - Like v

HTFRFEREZROEW, BT () HRLRHZ N FHA T

4%2+eu0=-0, 0s¢<T,I(T)=0. 3.0)
fE b s 2R

1(:):%@"""’—1), 0<t<T. (3.2)
TR, —MAYAITEE

0=1(0) =§(e” -1). (3.3)
—MIR AR SRR E

Q—DT:%@”—HT—D. 3.4

mﬁ(&zﬁ%n:%m(%zn), LANHO>WH, T>T,.
E—MTHRARO T ZEHNET TR, TRAKRSEFEERDFH:
BT 5% 4.
BRI - 0T ).
TEREFERRAS FHERITHE.
(D) HT<T(QsW)8, AEEMABE, FUEFREERY

19
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hfl(t)dt=%(e"—0T—l). (.5)
(i) 3T, <T(W < Q)it, FERTEMALE, EFERR=-AELEELRH
CEERFR, B

W, + fl ()t +k f I(t)dt

D & D, o . D '

=5 (e ~—97;,—1)+W(T—1;)]+k[9—2(e =e™) =5 +W)T-T,). (3.6)

FEROFBAL=ZMER: )M >N AT, <M-N,QQM>NHEM-N<T,,
()M < NRitig. XtRi, 77LAHE M BERMTEYERE.

R 321 M>NBAT,<M-N

(i) T<T,

WHET+N<M, ZEREFHBERM W, SLBREIFZERK. FUXAHE
M%E, WEHNEH

sl| [ (T—t)Ddt+DT(M—N—T)]=sIeD(M—N)T——;-sIeDT2.
(i) T,<T<M-N. FIBMHES(1)HA.
(iii) 7,<M-N<T

BRET,+ NSM<T+N, SERRBBE—RBERKXNHRT + N KT 4N
RRMATEHMNERAPR M, ERFER0,M - N ATEHTURBEREFE, E
FE[M-N,TIREXHFR, Fith

XAFBA
L. LN 1(r)dt = P;—I”[é— MM _+ (M -N-T)].
WEFBH

-N 1 3
s, 1 (M =N ~0)Ddt =51, D(M - N)".

—MIRABIO0TIN, ZERMTFYRETVC(T) =(THR+E TR K R+ERER+

20



ITE RSt 3K JURBESFAT MM TR BT

SRR F BYT. BElt, BM2NET, <M-NB, BEHOTHRERLTL
RN
TVC(T), 0<T<T,,

TVC(T)={TVC,(T), T,<T <M~-N, G.7)
TVC,(I), M-N<T.

e,

TVCI(T)=%[A+%(e‘”—6T—1)+%(e‘”—6T—l)

—DsIe(M—N)T+%sI,DT2]. (3.9)

De

6
D or or. D 1 2

+k[?(e ~e ')—(—9-+W)(T—1:,)]—Ds1,(M—N)T+5sleDT}. (3.9)

TVCZ(T)=-11:{A+ " —0T—1)+h[bl—2(e‘”' ~0T,-1)+W (T -T,)]

TVC(T) =%{A +%(e” —9T—l)+h[022(e‘”' -6T, -1)+W(T-T,)]
R (e =)= (T -T,) # D2 (M )

+(M—N-T)]—%SIL,D(M—-N)2}. (3.10)
ER; 322 M>NBEM-N<T,

RUTFHERI2 10908, EFRENFHRARSH
TVC(T),  0<T<M-N,

TVC(T)={ TVC,(T), M-N<T<T,, (3.11)
TVC,(T), T,<T.
ﬁqjg
TVC4(T)=%{A+—D9—C(e"T—0T—l)+-§7h(e"—GT—l)
+%[%(e°‘”“”) -l)+(M—N—T)]—%sI¢D(M -N)}. (3.12)

158 323 M<N

EARNERBEZERNERASRMY M EERRAARZNERAERN, 5
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UEEBMEREF BB, THERBRIMN+TIRERZAHE, HRBEFBLE.
XAHFE A

c]c[‘[;wl(t—N)dHQ(N—M)]=—1—);—I‘[%(e” —OT ~1)+ (€ ~1)(N - M)].

Bk, HM < NE, —MIRAR0,TAZEHNTHRERE N

rveen 2| TG, 0<T<T, 213
0= TVC(T), T,<T. @.
R,
1, D Dh
TVCS(T)=7{A+FC(e‘”—0T—1)+?2—(e‘”—0T—1)

+%[-;- (" —6T -1)+ (™ ~1)(N - M)]}. (3.14)
TVC6(T)=%{A+%(e” —9T—1)+h[9—D2(e"' 0T, )+ W(T-T,)]
3 =)= T T+ 2 o 67

+(E" -1 (N-M)]}. (3.15)

B BT R IR BERER R — A5 AR T OBMRIT S A R B ARAT 5
E, ERZTENOTHRARD.

3.3 RESH

ERX—VE, RITKEN R FERRE THRREFREFERE—HRMIT 5%
HE.

%331 M>NET,<M-N

()X TVC(T) k217

VG0 = 30,

e,

22
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@(T) =40 + D(h+cO)(OTe™ — ™ +1) +%sleD02T2. (3.16)

B, (0)=-460, ,(T)=D(h+c0)0’Te™ +sI,DOT >0, Blo(T)ZEO,T,] LR
KT TR AR R

(@ %F¢(T,)20, WREPEEER(T) HHREES, HBeT)=0%0,T,]HE

ME—MET. NEHR
TVC (T), o 2¢,(T)>0
M, RTVC,(T)E(0,T,] KB/ ME .

b)E e (T,)<0, MHB0<T<T i, H
1 1
TVC(T) 2T2¢1(T)— 2T2¢1(T)<0
U0 <T<T, W&, TVC(T) REEMEH, #MT, & TVC,(T)HE/MEA.
(DX TVC,(T) k518
IVC,0) =535 0:(T),
Hp,
@,(T) =—46” + D(k +c0)(0Te™ e +1)

— Dk~ K0T, - ™ +l)+%sIeD92T2. (3.17)

B4 ¢,(T) = D(k +c0)0°Te™ +51,D0°T >0, Filho(T)ZET,, M -N] ER%:FT#
WEERY, Fo,(T,)<e,(M-N).

(@)F,(T,)20, WHAT <T<M-NHW, &

TVC/T) =25 0:0) > 225 04(0,) 20,

FEATVC,(T) (T, M - N LR R, ¥ T, R TVC,(T) BB MEA.

b F,(T,) <0, ¢,(M-N)20, WREFEEER o,(T) MR REER, HE
0,(T)=0&E(T,,M - NJNEM—ET,. XEN

23
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. 1 .
TVC,T).  =——.(T,)>0.
2 |T=1'2 022—722 2\"2

BT, R TVC,(T)1E(T,,M - N) B /ME /5.
©)Fe,(M-N)<0, WHT, <T<M-N&, &

1

. 1
TVC,(T) =02—T2'%(T) <b—27;¢2

(M -N)<0.
FRBATVC,(T)FE(T,, M - N) L R8RS, T =M-N RTVC,(T) B/ MEA.
- (ID X TVC(T) k218
: 1
IVC(T)= a7 %M
He,

¢;(T)=~A46" + D(k+c0)(0Te™ —e” +1)~ D(k - h)(0T,e™ —e™ +1)+ Del [0Te*TH+N)
=e®TMM (M -N)9 +1] +%sleD92(M -N)%. (3.18)
B 0,(T) = D(k +¢0)0°Te™ + Del 8°Te® T+ 50, #o,(T)TE[M ~N40) BEFT
MEEEMRE. BT+, ¢,7) 5 Di(k+cO)+cle™ ¥ pre” Ay, HEik
Jim ¢(T) = +e.
(@) Foy(M-N)<0, WiRBHHEEER o,(T) KBRELMD, HBo,[)=07%
[M - Nq+o) HHE—RT,, XEN

. 1 '
VG, (T)’M =S () >0.
: 3

W T, RTVC,(T) BB /IME . |
(b) Ho,(M-N)>0, WET>M-NK, &
| TVc;(T)=9217¢3(T)>9—}F¢3(M-N)>o.
FTEATVC,(T) ZE[M ~ N +o0) ZEFBM RS, WT=M-NRTVC,(T) WB/MES.
EEE TE% AL
0(T,)=0,(T,)

24



IR RN A e e JUSAS T RO T BT T

=-40+ D(h+cO)OT,e™ - ™ +1)+%sIeDT,202. (3.19)

¢,(M - N)=,(M - N)
=~A46" + D(k +cO)[O(M — N)e® ™M) _ goM-1) 1 1)
— D(k - h)(OT,e" — ™ +1)+%sIeD(M—N)262. (3.20)
TVC(T,)=TVCy(T,), TVC,(M -N)=TVC,(M -N).
T <M-NH, &
0,(M = N)—0,(T,) = D(k +cO)[0(M — N)e* ™M _ -] 4 1
— (6T, e — ™ +l)]+%sIeD92[(M—N)’ ~-T21>0.

28,=0,(T,), A,=0,(M-N), EIEA, <A,.
EFA,20, FA,>A,20, Ho(M-N)=¢,(M-N)>0,T,)=¢,T,)20. F

REMFH A
TVC(T") = min{TVC,(T,), TVC,(T,), TVC,(M - N)}

=min{TVC,(T;),TVC,(T,),TVC,(M - N)}
=min{TVC,(T,),TVC,(T,)}
=min{TVC,(T,),TVC,(T,)}
=TVC\(T)).
M BRI AR T =T,
QFA,<0,A,20, o, T,)=¢,(T,)<0, o,(M-N)=¢,(M-N)20. FRE

(RSN
TVC(T") = min{TVC,(T,), TVC,(T;), TVC,(M - N)}

=min{TVC, (,),TVC,(T,),TVC,(M ~ N)}
=TVCy(T).
WG STRAR T BT =T,.
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(3) H4, <0, H0>0,(M-N)=9,(M-N)>0,(T,)=0(T,). FREMRTHH

TVC(T") = min{TVC(T,), TVC,(M - N),TVC(T,)}
=min{TVC,(T,),TVC,(M — N),TVC,(T;)}
=min{TVC,(M - N),TVC,(T,)}
=TVC,(T,).

M B ARIT R AT = T,.

B, RIFHEE. 3. 17T AB S T HE E HS. 1.
EE31 XM>NHET, <M-NH,

OF A, 20, WTVCT)=TVC,(T), T =T,;
@F Ay <0,A, 20, WMTVC(T)=TVC,(Ty), T' =T,;
@A, <0, WTVC(T)=TVC,(T), T =T,.

HPT RFRo,(T)=0(=1,23.) .

1% 332 M>NBEM-N<T,

Xt TVC,(T) K515
. 1
VC(T) = 5777 D),

ﬁqjl

@,(T) =-A6” + D(h+cO)(OTe” ~e” +1)+ Del [0Te*TH*M — T-M) _ (A1 _ NG +1]
+%sIeDO2(M ~N)%. (3.21)
MTi%8 0,(T) = D(h+¢0)8°Te” + Del 0°Te®™™*V 50, Bl (T)ZE[M-N,T,JR%EFT
HERBERE, Ho,(M-N)<e,T).
(@& M-N)20, WHUM-NST<T B, &
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TVC;(T)=-91— > ! (M-N)20.

2T2¢4 W(p:t
FTBATVC,(T)TE(M - N,T,] L BRI, 8T =M - N RTVC,(T) HB/MEA.
(b)H (M -N)<0, ¢,(T,)20, WHREFEEER o, (T) K AMmM, HR

0(T)=07E[M-N,T,] LHME—#T,, XEH
. 1 .
D, = i 9410 >0

FTULTVC (T)E[M - N,T,| B/MES AT, .
(& @, (T,)<0, WEAM-N<T<TH, &
TVC,T) = =55 0,(D) < 55 04(T) <0
FTLATVC,(T)¥E[M - N,T,] LSRR Y, T =T, RTVC,(T) M8 /ME .
ERBTEEARIL
¢ (M-N)=¢,(M-N)
=-A0" + D(h+cO)[O(M - N)e® ™M) _ goM-M) 1
+%sIeD62(M -N)%. (3.22)
¢:(T,) = 0,(T,)
=-40 + D(h+cO)(OT,e™ — e™ +1)+ Del [T, %M+ _ gfT-M+H)
- (M -N)8 +1] +%s1,Dez(M - N)% (3.23)
TVC,(M ~N)=TVC,(M - N), TVC,T,)=TVC,(T,).
AM-N<T, B, Fo,T,)-0,(M-N)>0, &4, =¢,(M-N), Ay=0,T,),
BA,<Ay,.
Eit, FEfEH03. 3 15183, 3. 24 aT AB 2| T EE 23 2.
FEH3.2 3 M >N BM-N<T,H,

OF A, 20, WTVCT)=TVC(T), T =T;;
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@F A, <0,4, 20, WTVC(T')=TVC,(T,), T =T,;
@F A, <0, WTVC(T)=TVC,(T,), T" =T,.

KT, TLELARNRIBRT)=0. ¢,T)=05%4R0,T)=0#.

ER. 333 M<N

Xt TVC(T) 5 TVC,(T) 4 sk 318
IVC/T) = = 0,D),
1

IVC(T) = 55796,

Hef,

@5(T) =04+ D[h+cO +c, +cOl (N - M)|(OTe —e™ +1). (3.24)
@s(T)=—07 A+ Dlk +cB +cI, +cOI (N - M)|(0Te™ - ™ +1)
- D(k-h)(OT,e™ —e” +1). (3. 25)

Hik, &
@,(0)=—-0%4<0.

@5(T)=D[h+cO+cl, +cb (N - M)J9*Te” >0.
@5(T)=Dlk+c +cI, +cOI (N - M)]9*Te™ > 0.
BTl oy(T) 5 05 (T) S HFEX 8] (0,T,] 5T, ,+00) R EIDBHES. HT - +o B,
@s(T) 5 D[k +c0 +cI, +cOI (N - M)JOTe™ ARy, BEk |
Jim g(1) = 4.
(I)0<T<T,
(@)F0,(T,)20, WREFERER o (T) MR, Fo,()=0%EO0T,] L
FE—MT,, XEN
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VeI, = e 2¢5(T)>o

BITVC,(T) % (O,T,) B/ MES AT,
(b)E oy (T,)<0, WHO<T<T, B, FH
IVCUT) = 530D <53 05(L) <0
FATVC(T)E(O0,T,] LR B EBRES, KB MISNT,.
(II) 1,<T
(@F 05(T,)20, WET, <TH, H
0> —s

2 ‘Ps
6°’T
FREATVC(T) #E [T, +0) LR BIRBIBR Y, HB/MESNT,.

TVC,(T) = (T,)20.

1
2T2 ¢6

(b) & 0s(T,) <0, MRIEHEEER o (T) BRI, H o (I)=07E [T, +0) L
BM—#T,, XEAH

. 1 '
TVC(T). =——¢,(T,)>0.
6 ‘T-Ts 92T62 6\"6

WIVC(T) ZE[T, +0) LHIB/MERNT,.
ERFTEEA AL
96T =05(T,)
=~0°A+D[h+c +cl, +cOL (N - M))(OT,e™ - e™ +1). (3.26)
TVC((T,) =TVC,(T,).
LA =9 (T,), Bk, REER. 3. MHHTUBR TEHEES. 3.
EH3.3 {1 M <NH,
® £F4A,20, WIVCT)=TVC(T,), T =T,;
@ FA, <0, WIVC(T')=TVC,([T,), T =T,.
HPLETL AR (T) =05 ¢,(T) = 0 KIfR.
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34 HiEH®

SEH31, RE32SREIIRVIAMRMNER RARGERRMY, THRHER
RENEES R,

B—%: BASH.) EM>N, UHBM-NET KD, 4T, <M-NH, #3128
ZH MM-N<T,H, BIE=5. () EM<N, WEBSEE.
£ RIEG195620025HHA, 5A,.

()F A, 20, WREG.16)EH R o, (T)=0MIRAT, T =T,
TVC(T')=TVC(T). #3EH .

@F A, <04, 20, WRIEG.IMBI B 0,(T) =0 MIRN T, MT" =T,
TVC(T")=TVC,(T,). #FE R,

G)E A, <0, MREGI)BH R o,(1)=0MRNT,, T =T,
TVC(T')=TVC,(T,), BEIEH .
=¥ REGC25C )5 EA, 5A,,.

(F A, 20, WIREG.16)E I o, (T)=0MIMH T, T =T,
TVC(T")=TVC(T)). B3 EL 4.

Q% Ay <0,8,, 20, NIRFEE 2B B (T)=0BAT,, |T" =T,,
TVC(T")=TVC,(T,). #3E .

B)F by <0, NIRFEGIEH R o,(T) = 0MIBHT,, MT =T,
TVC(T")=TVC,(T,). ¥EEH .
BmS: RIEQG.26)HHA,.

(EA, 20, WEFR o (T) =0T, 8T =T,,TVCT")=TVC(T,). #F%
4.
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Q)% A, <0, NETE o (T) =0 MIMRT,, M T =T,,TVC(T")=TVC,(T,).

FLY: REQI)HERRITEUEQ . &It

3.5 ¥ERF

ZRUTHERF, ZSHIERERS R CER[S0)2 S EUE.
#i3.1 BEEFRESHON: 0=0.05, c=100, s=150, k=1, k=3, [,=0.02, 1,=0.05, M=0.25,
N=0.08. XD, AGWEURRIKHE, T, 05 TVC(T)HIBRMEINR3-1 iR,

A3-1 3. 1t Eu R

E’— TeTAN<M

D A w Ay Av T ) TVC(T)
2000 30 150 0.0512 0.6949 T,=0.0576 115.5626 19.5638
2000 . 140 150 -0.2237 0.4199 T,=0.1170 234.8638 1261.4422
1900 1500 150 -3.6170 -3.0214 T;=0.3546 679.7661 6900.0365

%% -Te<TaHN<M

D 4 w Dy Dx T ) TVC(T)
1300 60 300 0.2742 07013  T,=0.1011 1318412 5225718
1200 300 300 03583 0.1869  T,~0.2246  271.1544 19555469
1100 400 300 -18910  -121330  T;=0.3840 4265044 3861883

B132 BRREFRASEN: 6=0.05,a=0.05, c=100, s=150, k=1, k=3, 1,=0.02, 1,=0.05,
M=0.20, N=0.25. X TDAS5WEBAFKE, T, Q5TVCMKBARE IR 257

£3-2 B30t E4R

= N>
D A w As T ) TVC(T)
1500 200 300 0.3226 Ts=0.1552 233.7195 2948.8369
1500 900 300 -1.4273 T0.3389 5127887 59334266

31



TR AR At 3 5 JURSHIT M M B R BT

BI33 BREFRESEAN: =100, 5=150, b=1, k=3, [,=0.02, [=0.05. A HZK 0 %5
o3 B AR AR R B e B 2 3-3 R,

&3-3 RO RABG T

#— ToT.AN<M

D Y 4 M N 0 T 0" TVC(T)

2000 140 150 025  0.08 0.01 T,=0.1469  294.1184 738.1805
0.02 T,=0.1374 2752154 880.5893
0.03 T,=0.1295  259.5453 1014.3957
0.04 T,=0.1228  246.2809 1140.9951
0.05 T,=0.1171 234.8639 1261.4422

{E 7 —To<T.AN<M

D 4 w M N 0 T 0 TVC(T)

1200 300 300 025 0.8 0.01 T,=0.2838  341.0440 1356.5487
0.02 T,=0.2675 321.8638 1517.5511
0.03 T,=02486  299.4738 16702437
0.04 T,<02358  284.2588 1816.4161
0.05 T=0.2247  271.1544 1955.5469

ER= N=M

D Y 4 M N 6 T o TVC(T)

1500 200 300 020 025 0.01 Ts=0.1950 2928129  2425.4226
0.02 Ts=0.1823 2739422 2567.9077
0.03 Ts=0.1718 258.3133 2701.7572
0.04 Ts=0.1629 2450928 28283794
0.05 Te=0.1552 2337196  2948.8370

HR3-15R3-20140, T, Q5 TVC(M)MIBMRMEREE AR NI A0 iR3-38740, &
RIT AR SR MRBERE. MRRRETVCT)HMESHOMRBERRS,T,0
STvCMKIRAREREE 0 Mg miin. htEEE N %% 2 ETN%R, masEmR
DIRFE, WITAT A L EER R A,

3.6 KBNG

XBSANE_RBEREET, 27 THRRRLENRMNIT 5 E, BRELEH
BEZENREREBE)GEY. NERREFH)REBEEN, XM (53]EEH
XAHERT, AT RREVGOFERREFEE, BERLRTEHAUHEEH
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XAER. AERRENHRAATERTHIMN, ANBE/NY T RIS
HEBEEHLAM, FRTHRRREORRYSETER, 1L T SEHNRHR
TR R AME—, RERHTHEGTF. B TFERRALE MBI RGN,
THEBRRERBSE. ERROFRPET UL EFREH BT, KT
KREHEMRNER, REFRESTEHAREENLAMERXHER.
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FOUE ETFRESEAPNTRYREFER

ERREMANRETL, FRESIANPSHRKENE, TEXESHA, &
AN B, T RKWE TR, EF8Y, THEREHTH. AENXRTERER
BT, HRAER. KERERRERRERTEERKY. AP ETEYN
PERERRE. flm: 28 E0Q HA™, HPMEHRRERE,; M6 BEEX
RHEMFHRY, BYTHRMEFER; Xi57]. BSINERY AT RER
Weibull ®3Y, BT FREHRABARBEFHR,; RI59])-[61) KRBT EXEY
BASNRY, RREREROEZ N, TR BRERR NS KRS,
XREAEY, RENREETLESE, HRATERAEREY, RAPHZEEMN
PBETR 1 SCRR (331 LT R A — AR RS, RER Weibull ¥, S 2
HAHENEFRE, FIERTRERRENFEEE—.

ERLARFE S, GRERENR, BLMEERBESHLRN, JHELERIH 5
REER, TR REKRBELHEE, BTE LM, BERENNREERS
FREOBELRSED. MBI ETREBBERENEMSREY, EEXE
RERFARKERR “ LA-FH” B, ZREL Weibull B ABFEITER
RA—BAARYRY. RRER—BRLARKNEEERBRR YW EFEL, §
FRREREMUE T HREENMEMAGOEW, B “LA-FR-TH”. RETEHT
BUGER—NRILE HAHTHESRITUERNEESE.

41 FESRIL

FEHH

1) RARERN 2t B EERE K1 €[0,T).
TR ARKE (E%).

t RIS h B E] (RETR).

¢, Tl ¢, 53 B AR5 B AL (8] B4 49 5 B P A 2D gk i 20,
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¢, Mle, FRRFEEAY BRI ERARAETREHET LN SRR,
TC(t) Fon—""ASA[0, TI A EETE B R A.
QRTBRITHE, SRTE—NAYINBKEREKT.

RABRR
BRMEEFKTRS RPFHEFROEW, EFEHRD, = HEFHE,

BEFFAERT I8 [1,, T] 9 R AL Sk BB M5
(1) REMAZE, BERE, HHRELRK.
QFREFRP)RSHHE x B, p) H 2 &4 BO)=1H

B'(x)<0,0<B(x)<1,, B(x)+TB'(x) 0.

(3) BHER0() MFRE D) AR T 0 1 MELE Y, B D) > 0 R OB I H
H
L), 0<r<i,
D)=/ (),  Astsp,
£, ps
KFELHO>0, 0<0, £0)>0, £,T)>0, f(N)=£), DO)FEre[0,T] LRk
B |

N & A

T.

A k¥ Aryky 225

s\ S S
Au T [y Hh b T wm Ly Twm
o] L] 0 1 N 02

(I) 0<t,<4 () A<t <p (D p<t<T
B41 BEHEKERAER

4.2 1RBEST

REFRMT/ROEW, EFE0LARHRD, = NAUEERIE, &
(6, TIARAESR S RMAEREBIER, B7LA WRBER KT 1) R B U T4 775
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dl(r)

=400 =-D(), 0st<t,,I(t)=0.
at .1)
? =-D(OB(T -1), t,<t<T,I(t,)=0.

REFREDOTHBHA, p 5L ZAMKDIRR, BAZMELQ) 0<r, <A,
@) A<t <p5Q) p<t, <TKIFREFEREMHFBAE.

1&H 4.2.1 0<t,<A

BER (4. 1) K

E%gz+00ﬂa)=-ﬁ(0, 0<t<,1(4)=0.
fa?itz:‘f"l(t)I?(T—t), fstsd, 16)=0.
d_ltif(tt_)=—ﬂ(l)ﬁ(T—t), Astsp, 1A7)=IQR).
di(t)

— = ~hOBT-n,  pstsT, Iw)=I@*).
RIKAE LR TR, B

10=H f el a, osisi,

1) =- j' BT -x)dx, 1 <t<A,

10)==fi() [ B -x)ds~ [ 0BT -2)d, Asrsp. -
10)=~ [ (BT ~2)ds~ £,3) [ BT - 3)ds - [ BT - x)ds p 15T,

R (4. 2) 7R, [0, AMREFRKRE D, REFERFTH, 25K

D, =¢,[10)- [ i) =] [ £k g [ £ “.3)
Hy=c [ Itae=c, [ ¢ b f 7M™ agar, (4. 4)

B[ TIA, BERKIR T Rk S METT LN A5k R L, 450
L=eol [ [ fBT -xdsa+ [LAW) [ BT -2)de~ [ f,0B(T - x)cle
+ f[sz(x)ﬂ(T - x)dx ~ f,() [ B(T - x)cx - f S ()BT - x)dxdr]. (4.5)
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L =e,[ [(1-BT -0y @de+ £, [11- BT -0t + [1- BT -D)f, 0] (4.6)

{87 422 A<t <p

1&5#(4.1)%7‘

2O sowr0=-f0,  0se<i, 1) =107).
%4—00)]0):—]’1(&), Astst, I()=0.
%:—fl(l)ﬂ@—t), n<t<p, I(t)=0.
dr() _

— = hOBT -0, pSeST, I(pT)=1(pY).
LA ITE, B

10)= [ £t g, [ &, 0s<a

10= e E ™ [ 5 2 cre,

(4.7)
I0)=-f, (l)J:ﬂ(T—x)dx, f<t<p.
10)== [ f,BT -x)ds—~ £ [ BT -}, p<1T.
REFE QDR E0,NNDRERIRKS D, REFERT H, 5554
D, =c,l10)- [ ()]
=ef[ 0 a4 1) [ oy [ fiwd- £y - 2. (4.8)

H,=c f I(t)dt
= [ R el ™ s £, [ e
reafid [ ¢ oo ) B et (4.9
[ TIARBRE R R R I, RAREZHET AL ER L, 255
Li=efy) [ [ BT -sdsdr+e, [[[ 0BT -)e+ £,(4) [ B@-naa . (4.10)
L =eLih) [ 1- BT -nyr + [11- BT -)1f, )] @.11)
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15/ 423 pu<t, <T

BB (4. 1)

I()+0(t)1(t)——f1(t), 0<r <A, 1K) = I(AY).
dfj(t)w(t)l(r)-—f(/l) Astsp, IG0)=Iw).
a0

=400 =-f,(), pstst,  1()=0.

‘”") =~HOBT-D, 4SIST,  1()=0.

ﬁ@bzﬁf‘ﬂﬁa‘ﬁﬁ, B
R f £ gk 1) [ o g f £ g 0<r<a.
1) = 5% (A)J’ef"‘""’"dx + I AR a1 a<t<p,

4.12)
0= e‘J“’g(x)dbr I ' fz(x)ef"o(u)dudx, pLt<t,.

1) =- j’ BT -x)dx, t, <t <T.
RYE (4. 12) 778, [0, | WY MR FRB K D, REF AT H, 2 5%
D, =,[1(0)- [ ;@]
=e[ £ a1y [ o [ £
- f SOt~ fi(A)u-21)- L fH@dr. , (4.13)
=c, j: ()t
=a [ pel s ) [ b [ @R g
ve [ F L [ b e [ 1,0l g
‘e, [ ¢t [ £@S O ar (4.14)
E TIARBEHAR L REXRZHETENNLSTREB L AN
I=c, J' [ j' £,(0)B(T ~x)dx]dr . (4. 15)
L =c, [[1-BT-nlf,0)ck. (4.16)
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E—MTRAMIOTIN, FRERERA=PEARLE R KB RH KL

K. B, EERENERARHN
TC,(t,),  0<t, <A;
TC(,) =4{TC,(t,), Ast <p (4.17)
TC,(t,),  p<t <T.

He,
TC,(4) =¢, I'e'ﬁo“’*[ [ @ gt e [ [ ABT ~x)dsar

D [1[ BT -ae+ [ BT - x)aclat
+ [[[ LWBT -dr+ £,0) [BT -0+ [ AP - x)aclr

J:G(x)dx

+e[ [ £ a- [ e [1-pT -0/ 0

+ /) [~ -olde+ f [1- BT -], (). (4.18)

TC,() =, [ R [ et s £, 2) [‘ef“"’“dx]dt

+¢,/(A) f R f o e, f;(A) r J' B(T - x)ddt
4 J: [[ /BT~ + £,2) [ BT - x)at +.c,[ [ O

0 [ F et [ v -1 i) [1-BT -0

+ L’[l- BT -0, (1)dr). ‘ (4.19)
1e,a)=a [ e XML el s 0 G f L0F acjar

+q [ BT [ ol g [ £)eR O el
+ [ Lo [ F@E s e, [1[ ABT -l

+ell[ H0F a1 ‘[“eﬂ"“"*dm [ HOF 4 - [
- f@Xu=2)- [ fod+e, [1- BT 01700 (4.20)
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HAH ERRKHBRIH  ERBRAETCE) B/, MTIHERRTEEE O .

AR,
min TC(t,)

4.21)
st.0<t, <T. (

43 BRERREXSE

EX—WH, RIVEBER (4.2) FER—NBRMEL, HEHBRIT RS
.
®os<t, <T, 4

gt)= clel:I e f e-I"o(x)dxdt +¢ (eIo ok -1)

=¢,(T-1)B(T -1,)—c,[1-B(T-1,)].
WA THEEE L.
FIE 4 1MRPO) =1 BXVxe[0,T]H B'(x) <0, 0<B(x)<1, B(x)+TB'(x)>0,

AT (1) =07 (0.7) WEME—HIAR.
iEB: Rafe()MRY, &
g)= cle(t,)ef;"’""“ [ o ¢, + cﬁ(t,)eﬂla(xm
+O[BT -)+TB (T -1,)]-(c, +¢,)B'(T -1,).
BN Vxe[0,T1H B'(x) <0, B(x)+TP'(x)20, FTLlg'(,)>0, W4ig()ZE[0,T] LA
BRBERY. N p0)=1, 0< f(x) <1, Bg(0)=-c,TB(T) ~c,[1- B(N)]<0. BERE
g(T) = ek [ B e B s,
REFEEER o) WRREE, THHE g¢,)=07E0,T) FEER—HEL, D‘
SIE4.20R B0)=1E%Vxe[0,T)H B'(x)<0, 0<B(x)<1, B(x)+TB'(x)20,
MATC,(1) (1=123) 7 (0,T) AFFEEME—I B/ MERR.
it BRKTC, (), TC,(1) 5TC, (1) *:F 1, I—mN 5%, 1B
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TC,(t) = fi(t)g(t)-

TCy(t) = fi(Mg ().

TCy(1) = £,(1)g(t,).-

2TC()=0(=123), BF £;() > 0,£,(t,)>0,£(A) >0, %H g(t)=0, HiE3|
BA1MAREg)=0E0) B . XER

TCI), ;= A )>0.

IC,(0), ;= fiWe ()>0.

ICy(1), , = HEg @) >0.

Rt ¢ RTC, () (=123 E—HR/MER. O
EE A1 WRPO)=1Evxe[0,7]F f'(x)<0, 0<B(x)<1, B(x)+TP'(x)20,

HATC@)TEO,T) REER—HB/METCE).
iEH: FEE
TC,(A)=TC,(R), TC,(u) =TCy(n), TC;(R) =TC,(A), TC,(u) = TC;(1s).

BITC(1) 7£[0,T] RIELL KL, 7 (0,7) AT 3. HIE5I 4.2 40
IC ()= D()g (1;)>0.

Frile RTC(t,) 7E(0,T) P P — B /ME /5.

HFIE 428, H0<h <A, WTCE)=TC,(5}) ;& A < t; < p, WTCE)=TC,();
Fus<t<T,TC(H)=TC,;). O

RiEEHE 4.1, WLBRBTRNITHEROTESRE.

F—F: KT Bg()=0EXIE0,T) LR .

FZH(OWMR, <2, WREW 18)BRADABRETCE)=TC,(), HiE 4.2
THHEEERRITHEQ .

QUWRA<y < p, WREWG19)BRDERETCE)=TC,(), B 4. 7) T
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HERKITHEQ .

QMR p<t <T, WIRHE (4.20) BEDBRATCE) =TC,(t), B (4. 12) 73
BREBERITHEQ .

E=%: &1t

4.4 HEGF

a,+bt,0<t<A
Bl 4.1 REFREBED@) ={a,+bA, A<t<py, f(x)=
a,-bt, u<t<T

1 H T=12. al, b]’ az,
1+0.01x

by, €scy €3, 0, 0(0), A5 p FIBENR 4-1 FFT7R, 7 MATLAB7.0 HIB{THETF,
HHERRLEK 4-1.

A4-1 a1 4R
SH HHER

¢ ¢ & ¢ 60 A K a b a b f Q" TCw)

10 5 3 12 02 4 10 100 5 220 5 2.945  1585.8 29570
10 5 3 12 0.2 10 100 5 160 5 2.945  1373.3 27967
2 10 3 10 04 2 4 100 4 112 1 5.432  2740.0 49810

[S-3

ae”, 0<t<A
Bl 42 BRFRBBED(E) =1 ae®, AStsp, 0(t)=0.002, B(x)=e’*, T=1.
ae® ™D <t<T
a,b,c,c,, ¢, ¢ A5 p HBMEWE 4-2 FFT7R. 7E MATLAB7.0 f9IBATHRE T, &4
RREK 4-2.

42 B4 2 E8nR
e 31 HEER

¢ ¢ ¢ ¢ A H a b [ Q' TCE)

3 15 5 20 0.2 0.6 3 4.5 0. 8604 5.2908 6.6193
3 15 5 2 02 06 5 7 0. 8604 13.0111 16. 0389
2 5 4 10 0.2 0.8 3 4.5 0. 7706 6.3434 1.9633
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a+bt,0<t<A
Bl 43 BRRFRKEED()=a,+bA, A<t<pu, B(x)=

a,-bt, p<t<T

L 7212, 4 =100,
1+0.01x

b =5, a,=220, b,=5, ¢,=10,¢,=5,¢,=3,¢,=12,0()=02, 1 = 4. BH %
XS BAR T SR I R R 4-3 BT,

A4-3 4143 LR

WHER
K t 0 TC(t,)
6 2. 945 1662. 2 31833
6.5 2. 945 1644. 5 31277
7 2. 945 1629. 1 30822
7.5 2.945 1615.9 30456
8 2. 945 1605. 2 30169
8.5 2.945 1596. 7 29948
9 2.945 1590. 7 29783
9.5 2. 945 1587.0 29661
10 2. 945 1585. 8 29570

aq+bt, 0<t<A
Bl 44 BEFBREEDC)={a,+bA, A<t<pu, B(x)=
a,-bt, u<t<T

L r-12, a =100,
1+0.01x

b =5, a, =220, b, =5, ¢,=10,c,=5,¢,=3,¢,=12,0()=02, u=10. S
WF B AL IT T R IR W IR 4-4 PR,

44 B4 4t EER

LR

A f 0 TC())

3 2.945 1459.2 29921
3.5 2.945 1515. 5 29860

4 2.945 1585. 8 29570
4.5 2.945 1672. 0 29039

5 2.945 1776. 2 28253
5.5 2.945 1900. 5 27201

6 2.945 2047. 4 25870
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Bl 4. 3 MBMERR RS, LSH p MBUEZEH RN, BB R & RETML,
MRETEER Q" SR/MBRATCE ) BHE/N; # 4.4 KHEERBRY, 4551 1
EEHE NS, RETWEQ HEMM, BDMBREATCE)EHEND, TEEHRE

BT SRR 4.3 5 4.4 OHEERATUER: SRASNNERE, &

HITHESRMEMA LB, BRKPOMNERK, BRRITHERX, TRLERE
B, BTSN B KR, BN i niT .

45 KBINE

AEFRTRRER RO RY, REBERMEEHERYREFER, |
PERER—BRY, R TREBRBOEEERE—H, ARG HT FREBMT
RRBHTESRERF. AEOER TEN=FEIGET CRBAMER: ()EER
[32]H7 Trapezoidal BT/ REY BA—BUABEBEERE, QEBEBMESK
A REAET MR E R — R RS )RR BMGR K B RS S A B
FEENEKERES. TN EREEFEENEENRZ —, TERERHE
RERE, BROFRFTATUEIHAASE IR ERES MG, FRATLES
R, AT B AR AR B R A .

44



IRt X SRS T RUBL R ML B AT

Zit

FFEENENRFEBETROMRT, Eidx 0 g R K PHATE
B, RATREMNMEREFERRA. ButWEFERERANRZRNESHEN, AN
“RERZA. FREMHEREESNEG ARSI EEE, BT ILRRMUBE
MEEFFAREYL, FERIF R IR AT 04, B~ BB AR AR, £
BT LT AT

() EEREWHERS _REASTRBGSER, B TRMUBRENER
WA, BT RERRMIT R RFEBR M, AU T RERINIT R EROEE,
FREER TR T ER M.

(D) BREFERNCESRRARN, TR TE_BERERTHRERALNY
PR, P JREERREGAEY, FRORBRX R SAOERHTI R, 3#
W TR BB RE—E, BIFL MHE R ITIORSNEES B S S
T.

&) REFRERESAHARNTRZULT “ LA-FR-TH” gt AN
MRS ZETRRE, BIULT —ERA LT REHREERN ST RY DR, Ko
HeJR B FIAE RS N I — MR B, A T M — OB AR BB () A, T AT LAAS
HEAERITRE, 45 I THERMRIT SRR,

FEXARLKEFT G BERBTSOHR, BT R MURAR R,
L LEWEFBRANERRE, DREREHEFEL—SHNTIA.

(C)JREEMEFRENEERE, FRENTEEERZME. ERYSH
RORBRETES, FRANAEMTRESTEHRNRK, RELBLAYNER
i

CVEETERRARBNEFER &, T4 R 5% TN ENME, M EnERE
BHENLTRAE T, SUEHIERE T 5 B AR O T T R

45



IR R 303 JURSEFIT R AT BRI

B3k

[1] &R UREHMEEE M) dbR, dbRKEERA, 2008, 9.

[2] BRER, REH. HNESYRER M) bR, FEKEHRH, 2008,11.

(3] FLK#E. BEEE [M]. dbE, R¥EHMRAL, 2006, 12.

[4] S. K. Goyal. Economic order quantity under conditions of permissible delay in payments
[J]. Journal of Operational Research Society, 1985, 36: 335-338.

[5] Y.F. Huang. Optimal retailer’s ordering policies in the EOQ model under trade credit
financing [J]. Journal of the Operational Research Society, 2003, 54: 1011-1015.

[6] HR, %, KRERE. EFTHRENEHMREETZMRAFTHRER [J].
ARAEEEM, 2007, 6: 669-672.

[7] Yung-Fu Hung. Optimal retailer’s replenishment decisions in the EPQ model under two
levels of trade credit Policy [J]. European Journal of Operational Research, 2007, 176:
1577-1591.

[8] Jinn-Tsair Teng , Chun-Tao Chang. Optimal manufacturer’s replenishment policies in the
EPQ model under two levels of trade credit policy [J]. European Journal of Operational
Research, 2009, 195: 358-363.

(9] Jui-Jung Liao. An EOQ model noninstantaneous receipt and exponentially deteriorating
items under two-level trade credit [J]. International journal of production economics,
2008, 113: 852-861.

[10] Yung-Fu Huang, Kuang-Hua Hsu. An EOQ model under retailer partial trade credit

- policy in supply chain [J]. International journal of production economics, 2008, 112:
655-664.

[11] Jinn-Tsair Teng, Optimal ordering policies for a retailer who offers distinct trade credits
to its good and bad credit customers [J]. International journal of production economics,
2009, 119: 415-423.

[12] Chandra K. Jaggi, S. K. Goyal , S. K. Goel. Retailer’s optimal replenishment decisions
with credit-linked demand under permissible delay in payments [J]. European Journal of
Operational Research, 2008, 190(1): 130-135.

46




I RN A T3 JURSEFITROBL ML B R LT

[13] A. Thangam, R. Uthayakumar. Two-echelon trade credit financing for perishable items
in a supply chain when demand depends on both selling price and credit period [J].
Computers & Industrial Engineering, 2009, 57(3): 773-786.

(14] %%%, BEH, ZEZE. FAXMEHTERAHEHRRITWER 1] F
BRFZFR(BREER), 2009, 2(22): 77-80.

[15] Timothy L. Urban. Inventory models with inventory-level-dependent demand: A
comprehensive review and unifying theory [J]. European Journal of Operational Research,
2005, 162: 792-804.

[16] Chung-Yuan Dye, Liang-Yuh Ouyang. An EOQ model for perishable items under
stock-dependent selling rate and time-dependent partial backlogging [J]. European
Journal of Operational Research, 2005, 163: 776-783.

171 &, B, 270 XRYSEFRLWHERBFRANTWN L K 122
EOQ #& [J]. T THRE5%H, 2005, 3:40-44,

[18] Yong-Wu Zhou, Shan-Lin Yang. A two-warehouse inventory model for items with
stock-level-dependent demand rate [J]. Int. J. Production Economics, 2005, 95: 215-228.

[19] Fariborz Jolai, R. Tavakkoli-Moghaddam, M. Rabbani, M.R. Sadoughian. An economic
production lot size model with deteriorating items, stock-dependent demand inflation,
and partial backlogging [J], Applied Mathematics and Computation, 2006, 181: 380-389.

[20] Kuo-Lung Hou. An inventory model for deteriorating items with stock-dependent
consumption rate and shortages under inflation and time discounting [J]. European
Journal of Operational Research, 2006, 168: 463-474.

[21] Kun-Shan Wu, Liang-Yuh Ouyang, Chih-Te Yang. An optimal replenishment policy for
non-instantaneous deteriorating items with stock-dependent demand and partial
backlogging [J]. Int. J. Production Economics, 2006, 101: 369-384.

[22] Hesham K. Alfares. Inventory model with stock-level dependent demand rate and
variable holding cost [J]. Int. J. Production Economics, 2007, 108: 259-265.

[23] Timothy L. Urban, An extension of inventory models with discretely variable holding
costs [J]. Int. J. Production Economics, 2008, 114: 399-403.

[24] Yong-Wu Zhou, Jie Min, Suresh K. Goyal. Supply-chain coordination under an
inventory-level-dependent demand rate [J]. Int. J. Production Economics, 2008, 113:

47



IR MK JURIEFIT A R T B R TL

518-527.

[25] Hardik Soni, Nita H. Shah, Optimal ordering policy for stock-dependent demand under
progressive payment scheme [J], European Journal of Operational Research. 2008, 184:
91-100.

[26] FKIEMg, ERBS L, BRE. AMEAE MW MR BHE RINAAM I ER EOQ &
B[] FEEEME, 2008, 16(1): 96-103.

[27] ¥tk —KBRGEBEGARFCERNBMRE ). RETE, 2001, 19¢):
13-15.

(28] Ritte, WaX. FRFEATHEMARTUMESEREFHE 7). TUTE,
2006, 9(4): 58-60.

[29] S. Panda, S. Senapati, M. Basu. Optimal replenishment policy for perishable seasonal
products in a season with ramp-type time dependent demand [J]. Computers & Industrial
Engineering, 2008, 54: 301-314.

[30] Cheng-Kang Chen, Chechen Liao, Tzu-Chun Weng. Optimal replenishment policies for
the case of a demand function with product-life-cycle shape in a finite planning horizon
[J]. Expert Systems with Applications, 2007, 32: 65-67.

[31] SK. Manna, K.S. Chaudhuri. An EOQ model with ramp type demand rate, time
dependent deterioration rate, unit production cost and shortages [J]. European Journal of
Operational Research, 2006, 171: 557-566.

[32] Mingbao Cheng, Guoqing Wang, A note on the inventory model for deteriorating items
with trapezoidal type demand rate, Computers & Industrial Engineering [J], 2009, 56(4) :
1296-1300.

[33] K. Skouri, I. Konstantaras, S. Papachristos, I. Ganas. Inventory models with ramp type
demand rate, partial backlogging and Weibull deterioration rate [J]. European Journal of
Operational Research, 2009, 192: 79-92.

[34] B, RR, ERE. EPXAEGTEMEHEMEEHERLER 1] 7%
T#E, 2007, 4(25): 9-14.

(35] BWE, #P4E, RA. SROENIAEA4TRIHTE BRI 1] SELH,
2008, 5(2): 188-192.

[36] Jui-Jung Liao. On an EPQ model for deteriorating items under permissible delay in

48




IR RS T3 S IEFATROBL ML BN

payments [J]. Applied Mathematical Modelling, 2007, 31: 393-403.

[37] R, F68. FRYWHEENEEGARYRETEE 1] RETEER,
2007, 16(2): 135-138.

[38] Hardik Soni, Nita H. Shah. Optimal ordering policy for stock-dependent demand under
progressive payment Scheme [J]. European Journal of Operational Research, 2008, 184:
91-100.

[39] BB EFWRM. MERMEFDZBTR, BAEERA 05T REE =R
[]. BRI 5IAR, 2009, 39(8): 61-67.

[40] R, A%, FREYWHEROELNERYRMGEFER (). RETREER,
2009, 24(2): 198-204.

[41] &M, RS HREEFHEEZEHEERANEITN ). RELEER,
2003, 18(6): 498-505.

[42] BEM, BKS%, BER HHERRAEMYEEROERENRLFHBEE
U] RETREILEEE, 2005, 14(4): 376-378. -

[43] Hui-Ling Yang. Two-warehouse partial backlogging inventory models for deteriorating
items under inflation, Int. J. Production Economics [J]. 2006, 103: 362-370.

[44] Manas Kumar Maiti, anoranjan Maiti. fuzzy inventory model with two warehouses
under possibility constraints [J]. Fuzzy Sets and Systems, 2006, 157: 52-73.

[45] Manas Kumar Maiti. Fuzzy inventory model with two warehouses under possibility
measure on fuzzy goal [J]. European Journal of Operational Research, 2008, 188:
746-774.

[46] Jayanta Kumar Dey, Shyamal Kumar Mondal, Manoranjan Maiti. Two storage inventory
problem with dynamic demand and interval valued lead-time over finite time horizon
under inflation and time-value of money [J]. European Journal of Operational Research,
2008, 185: 170-194.

[47] Tsu-Pang Hsieh, Chung-Yuan Dye, Liang-Yuh Ouyang. Determining optimal lot size for
a two-warchouse system with deterioration and shortages using net present value [J).
European Journal of Operational Research, 2008, 191: 182-192.

[48] Chun Chen Lee, Shu-Lu Hsu. A two-warehouse production model for deteriorating

inventory items with time-dependent demands [J]. European Journal of Operational

49



S

I ARt 30K JUSHIE ST UMM B R T

Research, 2009, 194: 700-710.

[49] Huang, Y. F. Optimal retailer’s ordering policies in the EOQ model under trade credit
financing. Journal of the Operational Research Society [J]. 2003, 54: 1011-1015.

[50] Kun-Jen Chung , Tien-Shou Huang. The optimal retailer's ordering policies for
deteriorating items with limited storage capacity under trade credit financing [J].
International Journal of Production Economics, 2007, 106: 127-145.

[51] Yung-Fu Huang, An inventory model under two levels of trade credit and limited
storage space derived without derivatives [J]. Applied mathematical modeling, 2006, 30:
418-436.

[52] Jinn-Tsair Teng, Jenner Chen, S.K. Goyal., A comprehensive note on: An inventory
model under two levels of trade credit and limited storage space derived without
derivatives [J]. Applied Mathematical Modelling, 2009, 3(12): 4388-4396.

[53] WA, #iE ARREAFTHLREY TEREDRORRITRER ). £4%
THREHRELE, 2009, 29(3): 90-99.

[54] BR%, (B, 3KIBHE. SRIMITH T ETHREFIN LSRR E0Q R [I].
RETREBRS5ER, 2009, 29(7): 43-54.

[55] Harris F W. Operations and Cost [M]. Chicago: Factory Management Series, A. W.
1915.

[56] Hill, R.M. Inventory model for increasing demand followed by level demand [J].
Journal of the Operational Research Society, 1995, 46: 1250-1259.

[57) Wu, K.S. An EOQ inventory model for items with Weibull distribution deterioration,
ramp type demand rate and partial backlogging {J]. Production Planning and Control,
2001, 12: 787-793.

[58] Giri, B.C. Jalan, A.K.,Chaudhuri, K.S. Economic order quantity model with Weibull
deterioration distribution, shortage and ramp type demand [J]. International Journal of
Systems Science, 2003, 34: 237-243.

[59] SK. Manna, K.S. Chaudhuri. An EOQ model with ramp type demand rate,time
dependent deteriotation rate, unit production cost and shortages [J]. European Journal of
Operational Research, 2006, 171: 557-566.

[60] Peter Shaohua Dend, Robert H.-J. Lin,Peter Chu. A note on the inventory models for

50



IR RS- SeR JUREHIT M M BN

deteriortating items with ramp type demand rate [J]. European Journal of Operational

Research, 2007, 178: 112-120.
[61] S.Panda, S. Senapati, M.Basu. Optimal replenishment policy for perishable seasonal

products in season with ramp-type time dependent [J]. Computers & industrial

engineering, 2008, 54: 301-312.

51



IR RS- e it JUREFIT BRI BRI

Hrift

ERRICTRZFF, REMABW RN ST ESHEE, ERTHNERITIE DA
HTREEROFW, RIGERIIAHFNOERS, EXZEOMAESEI LS, ROE
BHEENBE TRAMRA, ZBRFRNBOHT. MBEOFEL, BISHEZEHE
SrBER R SEERRHER. :

B AR EREE R A RFEOH L RMELL LTS,

BHRNAXER, ARE, EROBXSEIRTIRNARBSHED.

BiR, MEMPEER, BREPALRHOELEN. A¥RTRERLHEE!

52



I RS N X JUSAETAIT RO M B R PTE

BUEM T A8 B A RIEXIER

[1] s, B, B, ARE. EF-R4EGRANNERER 1), ERI%RY
#, 2009, 23(2):55-60.

[2] Rk, BXET, §%, ARE. £ T _BERER B REMNE RN EER
[, RETH, 2009,9:108-112.

[3] ALE, ¥R, BXA. EFNRITNNLEGBAESREAER 1], WHEAR, 2009,
28(11):76-79.

[4] ARE, &%, BXW. —RETMRITNNEEN AR T RY R EFER 1),
YR TESER, 2009, 31(7): 35-38.

[5]1 B, ARE, B 2RITHAFREMRREFEER [Cl. RERE5FH-
PEAAIRELRENELEWERLE/\BERELBIE, 2009,10: 416-422.

53



	几类经济订购批量模型及其优化(第1部分)
	几类经济订购批量模型及其优化(第2部分)
	几类经济订购批量模型及其优化(第3部分)
	几类经济订购批量模型及其优化(第4部分)
	几类经济订购批量模型及其优化(第5部分)
	几类经济订购批量模型及其优化(第6部分)



