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Student : Tai-Sheng Su Advisor . Dr. Hsi-Mei Hsu

Department of Industrial Engineering and Management

National Chiao Tung University

ABSTRACT

In this study, we examine two issues of multiple lot-sizing problem with interrupted
geometric yield and non-rigid demand. Firstly, we investigate a single-stage multiple
lot-sizing problem with variable production lead-time. Secnodly, we investigate a two-stage
multiple lot-sizing problem with_simultaneously determining the optimal lot sizes for the
two production stages in each:period. The following cost items are considered in these
problems: setup cost, variable produetionyeestsinventory holding cost, and shortage cost.
These problems are formulated as a‘dynamie-program (DP), respectively, and some lemmas
are proposed to confine their solution spaces. We propose a heuristic solution method to
solve the two-stage multiple lot-sizing problem for reducing the computational time. Finally,
numerical examples are illustrated to shown the efficiences of the proposed heuristic

method.

Keywords: Lot-sizing; Interrupted geometric distribution; Dynamic programming;

Production/Inventory system
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HHEB Ne 27 REZRED b4 A * Ak > LRFZRES
13 D1 thde i & A o

Grosfeld-Nir §= Gerchak[13]#-7 2 57 € 14 » HFE k5~ S H - F3p 8
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2,258 i R Fepz
Wein[29]e& = & P Bt 2 b & hifiw 5% 0 PP LR DS & Sl ok
(convex function) > & g fx & i T AL E enf R B T R (LU) > 175 77 = FRfoenfiop!

Birgho bt T Renfea d (DEKAFT o BIGHROREIEE 23 RE
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Dy fir = FPfs 0 8- pR RO R o Bl o L) 2Q)e® 2

T BTN E AR ERAE  HFAE D R S FERAF LI RO - I

,45.

LB TR IFLT - BRI RS ST > L AR Rl s
Y2 WIP %57 © % WIP<LPE » 3 L B3| T -2 2 4 0 L BEE 55 ch WIP> 7
Eerifed 2 A4 E 1 RAT & 5§ LSWIP<U PF > #4975 e WIP 3|7 - FF &
FARFWIP2UP > SR UBDT- R L3 > 2HF S pDER s

Pentico[26]i% * A FFE e i Aifiw s8> X5 M~~~ M, BFFE - EP M,

3

~

e lp B PR F AU S O, ~ ~ ~ 0 0 (FH DD BECE SRR 0 kB

R RfE s (D#-g RE D&~ Ao - PRy E A ROE RED, > 7 £

-~ o D L Z vk g % bt s RPN . gvb £ 2 % bR .

T Dy = o Tt SRR B AR f I A AT R F RED, TP
0N710N72 1

REIORE Q)5 FFE & B gl R R R LB S F 5 0=0,0, .0,

EH fs hE B R A Lo tay heda, 0 bW B g R E AL

,ﬁ:,BN+,BN71+...+/5’1 °

Grosfeld-Nir[17]#-5g5p % S (2)m & HaH - GF 5 5 > B RAFF W & 18 by
S LR RE A A D BB IR AN A fefF 0 3 C EHORA R ()2
W FIRFTRED MFW LD PRE Q) WIP=0 $RE L S F <3 D>
DHRIMFEW LA LA FWIP>0 0 AT - B AR E(CLT) 0 F
WIP>CLT &« WIP % £ % & DenB#pF > Pl# X N f- BI2ggs o2 4 4 F
Bl& 3 D BFI2biggis s 2 4 o

Grosfeld-Nir f= Robinson[11]F & 4~ & 7| PR LIH > ke fj2- P82 A
Gk PARSVER - PRl RS A B B KR A B AR S R AR R R
BUSHHANDULE BRI - AP F R - g NFEZ > RIF- BTz

Grosfeld-Nir[15]:% 1‘?: AW ool s A N o Y o AR gt e 2R

T - PRE g Y A A Febeenp 3= A o W ied BRI Y A A
L NS BT R BHPE - THRAZFFFESTEZ (DA
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HoA ok (Fixed policy) t 4944 & L& % K8 » % %~ B H R Kot > 28

FLRKE e FAAT RPN I L2 HPORE o TR B PR K i 0

5
=\
23
S
=
IR
[
=
y
[

* 5 (2)zxie B 2 Pk L vk (Policy improvement) @ A% % - B F T

Ll

BIVIP=0~1-2~ ~ ~ » % - 5 - BFRaa @SR G 0 f Lo

&
3
&
&
=k
;\-\

Fe2 2o e AUSEBEHBOPRAERT R W - BAUSEFHEOR
FLARK - BPRE > RS H - BIHE TR A A mEEN
B2k e Q)EFEEBAKE(D)F(2) 0 F 1] - BR & P K% (Fixed policy improvement) °
Grosfeld-Nir % & ¥ [I8] #% 3t = M & 4 &2 & % » #% 1 IDA
(Intermediate-Demand-Algorithm);# & ;* - IDA chfk 24 &> &3 K& D> #F %
- PR Y BT RE P MR - FEE A LM )T E e HE REK, D
Brppd o ps o BERAE L Ny 0 2 FESHRT AW
WIP = min{WIP,..,WIP} » 7 $= RS S 4 £ 5 N o \lt 22— B

Kp, o 7 gty = e engioft 0% > BRI chA & 450 § WIP 2 Ny B3R Ny
ISPk s S Mg, 5 % WIR>K, ® WIP< N} » RIZWIP B 3| % = F¢ K et
o Mg, % WIP<K,® WIP<Np >IN, BFI% - FER? RS ES] i o
Lee fr Yano[23] &% F#F P (E 1 ) AW &R ™ » 22 LR B A
i e AR AL AR RN R BB A A A EF TR S AE T -
B | > M NI il I PR ECendp B A AR 5N 5 Bds IY(Strict convexity) S
Boo % - PR B4 ABHOE R S A 1T LSRR E(CLT) - F
WIP<CLT > RIBZWIP B3| T -1¢E&32 24 FRIXCLT BRI T-FERL 24 -
Barad {r Braha[3]% Braha[7]& 4§ & iy B cndlp 3 38, & A ifae 3¢ fr Lee 2 Yano[23]
SPLL AP 0 2 7 e - Barad f- Braha[3]% Braha[7]7% 3%t (£ 1) W & o F]Rt Ep
FoasAdfid R AR R G Ao pulE () - BERAD IR T - R

ik ok QBRI BRI E A Q)R A EE S A e R
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A o Bl A Bl F R BRI o B A PR AR BaAIRE S S
RERAPE SR Hieg g Fiedd Ak @HERL S A LY fE
AASAEHECOEA LI AT ERHI - BEFLAS ARRFE N
GREAE L A AP EE S RRSHEBEOT R R I LA AL FES
H e F AR TSI - BERA A AL AE DT ikl ¥ A
PEAE S RAHPR DL RU) 0 1T SRR R TR SR RRE < (1)
FLSWIPSU » RIEWIP B3| T - Bifid 2 25 (QFEWIP>U » RILU BT - Bi R
AR EBE S RDEUE QFWIP<L  RIRLBIT - [FRE LR 3 Lih
AT EEHAFREAUS ) SRR FO LS E L kA L

AR SRR RS RPN Y 0 AR R A 220
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2.1 HIFE Z PR R cip B }E%EEIE'J_

B AT ffz
7 R B e Nl DP non-DP
¥ Lfy% FE A . x5 HP PR Heuristic
. + s DU | B 1G o xE | R % . 4 1T R gz Bk
PR g gyl | (ﬁ?‘;ﬂ R #ii; B lwe [ FATR g [ RMERR
- . » o 2
(tigid demand) | """ &4 DP DP jz
demand)
Anily[1] [ ] [ ] [ ] [ ]
Beja[4] [ J [ J
Sepehri et al.[27] [ ] [ ] [ [ [ [ J [ J
Pentico[25] [ J [ J [ J [ J [ J [ J
Zhang & Guu[33] ([ ] [ [ ® [ J
Guu & Liou[21] [ J [ J o [ J ([ J
Guu[22] [ J [ J (] o [ J
Anily et al.[2] [ J [ J [ J { J [ J (]
Guu & Zhang [20] [ J [ J () e (o [ J [ J
Grosfeld-Nir &
Gerchak[14] ® ® o ® SP 2 o o
Zhang & Guu[32] [ ] [ ] [ J ® | AN [ { J [ J
Gerchak &
Grosfeld-Nir[9] o ® o ® | AN o ® o
Grosfeld-Nir &
Gerchak[12] o Sp o o o
Wang & "
Gerchak[28] ® SP o ® ® | Ak o
Grosfeld-Nir et
al[19] [ ] [ ] [ ] [ ] [ ] [ ] ¥ & [ ]
Gerchak &
Grosfeld-Nir [8] ® T o o o
A2 AL [ J ® [ ) [ ] [ J [ J [

# 3L : DU: Discrete Uniform; B: Binomial; IG: Interrupted Geometric; SP: Stochastically Proportional; A-N: All-or-Nothing; T: Trinomial

DP: Dynamic Programming

16




222 SREE S RN ALAD M ¥ A
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=

FITR-HERZ2EALPE L AR = ATEP
. 2% & PEEehbed] ok 2 . £
S EWU | e REMREIER | pmie 4 1
. . s L Eeh . , e ) EY DP | non-DP
(rigid (non-rigid v . P Gl a S % 2 F i X Few
fT o | k- * | bpu I N |sp| % ™ ; ; " B
demand) | demand) | ole | gt | mogi SRR a ]k
£ f L I T T A
T L X 53
&
*~
*
Pentico[26] [ [ [ ] [ [ J
Ben-Zvi & Grosfeld-Nir[5] [ J [ J [ J [ J [ J [ J [ J
Grosfeld-Nir & Ronen[10] [ J [ J [ J [ J [ J
Grosfeld-Nir[17] [ o [ ] [ [ [ J [ J [ J
Grosfeld-Nir & Robinson[11] [ [ J L ] [ ] [ [ J [ J [ J
Grosfeld-Nir[15] [ J [ [ J [ J [ J
Grosfeld-Nir et al.[18] [ o [ [ J [ J [ J [ J [ J
Wein[29] [ ] [ ] [ ] [ ] [ ] [ ]
Grosfeld-Nir & Gerchak[13] [ J [ ] [ J [ J [ J [ J [ J [ J [ J
Lee & Yano[23] [ ] [ J [ J [ J [ J [ J [ J
Barad & Braha[3] [ J [ J [ J [ J [ J [ J [ J
Braha[7] [ J [ J [ J [ J [ J [ J [ J
rmv LA [ J [ J [ ] [ ] [ ] [ ] [ ] [ ]

# 3L : DU: Discrete Uniform; B: Binomial; IG: Interrupted Geometric; SP: Stochastically Proportional; A-N: All-or-Nothing; DP: Dynamic Programming
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Ri(k,) i %t entie - w4 = 7 it b
0 ¥k, BE- 240
Rt(kt+l):{ B a P J

5, =(DLR, (k) © ¥t 2 A 5 sein i
C(s,. k) @ % t B R s, Bbk B K5 (B I 5 0B P Y a4 424

d@ﬁ&ﬁﬁ@@”ﬂ By R s WALk B KE Y IR O I Y

WA A A

N(s): S tBdfis, k- BREREE  REE (DS OH PP YR A S

A o] o % Min {C(s,.k)} = C(s,.N,(s,))

0<k, <0

3.1 B AEf it

BRFPAANEY  RAfTTRANRF D LA ATHET L mT

HIFERA A G 28 U d o AT ok fod AR A A2 B AR
Rid - Bf LenAd e 45 1050 -l 2 @ % o e & S flapa § v g
dOANE SRR AU R B G ISR - o F PR~ R T g R L
FREM o HAAGRMSCERAL P EI MR IR ] AR d R
B RARE B W F A NS - Ak P WAl E § g )
PR EY A F BRI IG A e o

AP e AR S HAL D B2 A kG 0 2 A h Bk

o

BHEE ()2 AT PR A I (QF N PSR EARAIG A e - bF
FRIER X SLLIRESN . T8 I EE R e SR S URTE S T P
AP AAPEFI Lo fran o BAN DT AE AL -PAD

FALZ WA D - WA DA P S 1 R - A
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kS
L

N S AN AR - PRI L2 e FROR A oA D - 2
AL piel-p o

MNP B REP AL ER g EE R RED ) AR
BLP R p T 3H(T=3)c r=3EMAprE > (=08 p > £ 3 3B#®
FpEEL s A B[ E =322 1> 4R 3.1 #75F o

t

3 t=2 t=1 t=0
\ \ \
\ \ \

Stage

B 3.1 A AFYPPEFEFZ- AN

EkFZTF PR o £ s, =(D,R)F 7 % (P2 A ey 29
DA% t HRBENGT RE > Rk, )AF t i ¥ o R(k,) L5 r+1H 3K
Bk, B o BRETF AR (DFL, BI-HA D AIRK,)=0:(2)

Ek, BE-BAN PIRK,) =k,

=3 kAo ik E s, =(D,0) c B - Bk B0 Bk B
-H AN RBREESG y BUS O T =2F RBLPE RERS
D,=D;-y, > b2 EF 3 R(k)=0> Bk i i, =(Dy-y,,0) « Fk, B
ASWAL S Fl=2m KRB LHFREAD, =D LR ERS R (k) =k
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BREATRE S s, =(D;, ky) °

Tr=2pF> ,fi.?fbﬁﬂﬂ%ﬁ{szz(l%_yk},()) o Byl AT 0 BRIk, B F
kyBa- AL wHRiEFTG y BALE Plr=1F > XK LHF RERS
D1:D2_yk2 A E R 1:,\.R(k) 0> Lbfgﬁﬁ%@gslz(Dz_ykZ’O)o;gkzi[;g
ZHAN D=1 KB EHE REID =D, 2 ERIR(k)=k > 1P

HifE s s, = (Do k) o

2P ok s, = (Dyky) o AR AT 0 Bk, B £k, B

B WAk BARE LS BAI RS @]y foy, BAS Bl =1
ABLDTRERS D =D, -y, —y, 0 BRERSR(k)=0 > 2 FORE S

=Dy = Vi, = Vi, 0) o F ky B2 S B B IE R~ B

Pm

Motk Aoy, B R

fﬂ
l\

R Ele=10 o A% NG KBRS D =Dy o ik BR S RK) =k L

YR G R s = (D, =y, ky) o B REE el A e

3.2 26 fi AR AL

AEFHAAGHFERFE 2 melt > EFE2 A Lng 24 s o
B # RS S BERFIF I AP F LR BR O ESRP B
RBIREAE RS S g2 A S R R A  BER R (Y

= A vEie 5N oo

321 =7 B®

x$1 12 & § k2 b » AF ¥ 4o r - BER
AAFYPPFER TG - BT aﬁ’%{eﬂém’ﬁi;wém’—ﬂém
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S FEp s WA NP FEL-p o

322 BRI 5

RGBSR L R T AR R R R IR
PUHp B () Ao ot AFEREE P FlAAT P E =T ~T—-1~~~1-0>¢t=T3%
Wa o t=05 2P o RjErts, =(D, R (k) %7 > s, L5t hd FRG o
B DESHABLANERE Rk, )EF Pt - AKX $HIIEE
(k)Zom ok, 2% e et £ o

carewm gk S s, =(D,R (k) o BRIk B FI-1HPE k BA D
R TRER S B X R S T S ,,T;u{; WA HEFAu L pielop o

4ol 3.2 #77 o — B A Doz #p A e Elrs Case 1 fr Case 2 T3 o

Probability

8,0 =(D, VR Yk, ,0)

B 3.2 % rdper—138 il %

v

Case 1: 3 k B 52 - H A I > % F 5 po -1 Bk i 8

i

St—l:(Dt_yR[(k,H)_yk[’O) o H ¥ Dt_yR,(k Vi, -1 A d P g R

z+l)

o Ve Toy, A5 I AP ERE S R (K)=0/-1Hhiit

Case 2:# k B 5 = A D > B 5 1-p > Ple-18 5k %5
Sf*l:(Dt_sz(kHl)’kt) ° ;Ei ‘:’ Dt_er(knl){t_l;!F;\}‘% ’iEﬁ%? j»\‘E‘ ’ sz(kz+l)
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TE WA PSRl R (k) =k -1 hh

hig g

$ k-

3.2.3 = ke 3\

ca Rt RE S s, =(D,R (k) o BIRFAFL B > K F t B I % 0

i’é_f‘:"é_‘igls\'ﬂ\UC(S[,kt)%\/ ”"t‘t>1°:’\'ﬂ\—~&“}’ \"&r_[ :
R!(k1+l) k!

Z Z p(yR,(kM))'p(yk,)'(Hz +H,;)

YRy (k) =0 Vi =0

C(s, ,k)=H +p-

Rl(k1+l)
+(1-p)- Z PWr.y) (Hy+Hs) (3-1
er(/le):O
2o
H, =aW, + pk,

Hy =h(t =1y )+ 1)

H, C (s =(D, IO ) 0))
Hy=h-(t=Dyra,

H= C LG8 = (Dt_yR,(km)’ k)

2RNGD Hi A m ek Bind A A A FRERE A A (o) RS A

Rr (kr+l) kr

(Bk) - p- z Z P(J/R,(kﬁ,))'P(yk,)'(Hz+H3) APk BE-HA

VR, (k) =0 Vi, =0

Ao s —18p

AU V= R S N S B I R SN A N A SR S - AR

NS = '/‘ﬂ

+

PVra)) PO ) TR (k) BE LB~ BAEN Y, By, B2

L eI &

Wi Hy 27 ANy, By, BAE . JU-1HIE 0P &g 35 =

~ 5 H,= Clz\ T A I Ve, B f y, B R e I =2 O~
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=(D, - YR k)~ yk,())’/fkt—lﬁ};i'l FOH B | HTBRA A A

R[(kf+l)
A=p) Y pOryy) (H+H) 278k B 5= WA t—193]5 08

VE a1 =0

IR G REFF AR B EREIASADEE o B p(y )R A

D
=h
\?m

Vi) B REEEE S H AR AR Dy B S BTSN OB S

FhoF A H=CL o2 A ANy, BUE o -1l kR

=(D, = Vo k) > L1 P 5 O chd [ A2 A 5 4 o

S2RG-DE- BN FLvE Fr-1H bk iddAC (s,,) 0~ ﬂ}{
W B fes, o A0 R BB T ik s ek B
Flpt o Ak s, P 2T REERGHAETORRFEAE R, s,

s 02 ¥ 0Pk, s BF A c Y EiEaibie @ e AP H s

SPALR SE - BB ARG ROSE 6

Bt i ARFIN LS § i angE s ST AT e B 3] R ) B R
Bl DR AN B P ERG R R SRRk DL R S R

oo FiURA SR T G R RN e R

3.24 ¥
L ELAAEENGD) AP BERER ¥ - BERER LA
FrIKEE s, =0,R((k,)) HAELATREEOTEE RE R 24
WBF Rk, ) Btz 3 L RN Ft o WKE DI F O F A iz S AE
E o
C/ (s, = (0, R (k,,))) =0 (3-2)
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S BERFEEETRY ODRE S s, =(D),R,(k)) > % D, >0pF 5 & 57 3|
TR ANPLERETEZRESD BB P F A S mD) 0 2 A RE
FITR (k) Be® 3 EHE; FD,=0F> 47 BETEZ R 2 LR
Ao B F O enad B A G

" mD, if D,>0
Co (5o = (Dy, Ry (k) = 0 i D=0 (3-3)

FE I ANC-DEFEEF P E 0 E A AL A 23N (32)
TR ITHSF R TTEHEZREAEREE ) NG EK I PP ,glﬁ%%’:‘
SRR iR AFTY P BN A RRE R Bh AR
G- PENDIRA ALK o 2RPFL PR T RTE ] RS A
FoA st R R R R T Lk d R R NG

Min {Ct(st, t)} C,(s,, N,(s,)) ¢

0<k; <0
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33 kfad b

% 8 B ARBIDLF A fpr s B L 6 ARG DR R AL R k) R
ST F A Uk hE o T A B ARG DR RN e R
PAEEP R ERNE T EARET R R HOF D F o AT R %3
BB LA R AL Bk 0 KRR EHOR R o £ S BHCE RGP AR Sk
B ERPOREE g o

331 | kAL w

APEM BRI k] KR E > HIREREE N, (5) 0 L3 L

FIL 32 hAE K T X3 32 EEM B GHEEI E4EFRE T
N.(s,)<D, ; %32 33 4c 3.4 REP D=doong 31 & 4140 pF8E 83 HfL e v

oo

I 31 e &2l D210 w ok A % G s, =D, R(k,)) v
s;=(D, Rk )+ > £ ¥ R(k,)2D, > § e EAEF KM

bk BHE G S REBYRIAS ARG T (5)<C(s) -

v kt > Ct(s;’ kt)_ct (S,a kt) = h(t_l)(E[YRI(kM)H]_E[YRI(/{M)])

— h(t _ 1)(9& (ki )+1)
>0

7 C(sl, k)>C(s, k), Vk,

[ R4

£k =N(s) > 7 & C(s/, N(s)>C(s,, N,(s7))

195 Tk
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C(s)) = Min{C,(s/.k,)} = C,(s,. N,(s)))
C/(s,) = Min{C,(s,.k)} = C,(s,.N,(s,)

7]+

Cl(5)=C,(5,s N,(s)) C (5, N,(s)) < C,(s7, N, (7)) = C/(57)

TC(s)<C(s) O

¥R32: cawezl o D2l Btk G s, =(D, R (k) > #EP B GIRFET
EAET RE > AT N(5,)<D, o
[ZF]
FAPH TN(s,)=0 > FIIN(5,)=0<1<D,
FHH > T N(s) 21, Vig> D,

Ct(st’ kt) - Ct(st’ Dt)
= B(k, = D,) + ph(r - )CELY, 1= ETY}, 1)

Rt (kfﬂ )

+(1-p)- Z p(le(kM))'[C,*_l(S,_l = (D; YR (k) kt))—Ct*_l(St_l = (Dt VR (k) D;))]

> f(k, ~ D)+ ph(t ~1)(ELY, 1~ E[Y, ]) (1945 232 3.1)

>0

F > C(s,,k)>C(s,D,) > *N,(s)<D, [
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3L 33: D=1 t>21 5t ss, =0 27 R(k,)=0EP
F BPORPEBEE T PO e E] 5t .
#C (s, =1,0)<a  BIN,(s)=0 > d p v F
Ct* (St) = Ct*—l (St—l = (1, 0))
#C (s, =1,00)>a > BIN(s,)=1>d g+ F
C'(s,)=a+ B+ pht-1)8+ p(1-6)C, (s, =(1,0) +(1-p)C, (s, =(1,1))

27 0 a=[a+f+ph(t-1)0+(1-p)C (s, =LD)]/[1- p(1-0)]

EcALl

F P Tk =0 d ¥
C(s,,0)= Ct*—l(st—l =(1,0))

EH - Th =14 ¢ F e

C(s,, D=a+ B+ ph(t-1)04 pA=O)C (s, ={1. 0)+(1-p)C (s, =(LD)

R C (s,,0)—C,(s,,1)
= CL, (s = (LO) ~[ar+ B+ ph(t =10+ p(1-O)C,, (s, = (1, 0)+ (1= p)C] (5, = (LD)]
= C., (5, =(LO) [1- p(l-O)]~[a@+ B+ ph(t~ DO+ (1~ p)C,,(s,_, = (L1)]

& a=[a+f+ ph(t=10+(1-p)C., (5., = L]/ [1- p(1-6)]

1 C,(5,,0)~ C,(5,, ) =[C. (5., = (I, 0))—a]-[1- p(1-6)]

F1p s W E LR R ]

FC (s, =(L0)<a » RIN,(5)=0
FC (s, =(L0) >a » RIN(s)=1

it R A

Ik

oA TP E ARG RRLEXAC(s) O
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ZIL34: e awD =121 Heferkfiis, =LR(k,)) > 2° R(k.)>0 >
AR S g T S e L A

FC (s, =(,0)<b > BN, (s,)=0 > o pt 78
C/(s,) = h(t=DE[Y, , 1+(1-0)C. (s, =(1,0))

FC (s, =(1,0)>b > B|N,(s)=1>4d p ¥ &
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=nf? +h(t=1)(E[Y,,,1-E[Y, )+ A-B

H
k D,-1
A = z z p(yk)'p(yD/-#n).Ct—l(St—l :(Dt _yD,+n’Bt _(Dt +n)+yk))
=0 y[),+r1=0
k D,-1
B= z Z p(yk)'p(yD,)'Ct—l(St—l :(Dt _yD[’Bt _Dt +yk))
=0 J’D,=0

R EIL42 AP FrA>B o
S
C,(NJ(s)) = C,(N/(5,)) ZnB™ + h(t =)(ETY,, ., 1= ETY;, ])

=1 + ht=1)(0@)""

>0

» WP <p O

51



IR 442 >l D21 Rt RE L s, =(D,B) > B¢ B >0 Fik A

LY =@ m o pIEY <D,
[5F ]

£ N/(s)=(D,, k) » £ ¢ k=0,1,2,...,Min{D,,B,}

12t

C(N/(s)) =aV + BYD, +aPW® + pPk + h(t -1)E[Y, ]

D, k
+2 > p(p) p(1)-Cli(sy = (D, =y, B.—k+y,))

,"D1=0J’k=0
£ N's)=(D,+1,k) » & ¥ k=0,1,2,..,Min{D,,B,}
C(N'(s,) =a + YD, +1)+a®W® + BPk + h(t—1)E[Y, ]

D+l

+ Z Z p(yD,+1)'p(yk)'C:—1(St—l =(D, -y, B, _k+yD,+l))

Yo, =0y, =0

Ct(Nt"(St)) - CZ(N;(SI ))

=BV =) Py

V=0
[C;—I(Sz—l = (Dz _ykﬂBt _k+Dt))_C;:l(Sz—l = (Dt _yk9Bt _k+(Dz +1)))]
d
k % *
Z p(yk)'[ct—l(st—l = (Dt _yk’Bt _k+Dt))_Ct—1(St—l = (Dt _ykaBt _k+(Dt —i_l)))]S m
=0

EANAN
C,(N'(s,))—C,(N'(s,)) = B = (V)" - m

= B0 > (0" m > B C(N's,))~C,(N!(s,)) >0
FH LAV O m o B k" <D, O
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432 # BRI I AFE 2 (OPS i & i)

Ripa - ) @B oI > APR D REHERIIFPEFEE > o BiF
¥ i (Optimum-solution search algorithm)#' i f§ f 5 OPS /7 &2 » v # 12 K7 &
Bige B T RE DA FIBY BT > Wik i 5 s, =(D,0) » fjafse
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EREURNC I PRt I

HFIAZ I RB LA o=l BEE S (D21, B 20) FEEES AL
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P 46 PR DN (4]~ LI 43 2 LI 44 0§ =T o B

s, =D, 21, B, =0) > BB i AEF - PR GEHRE o
FE +55}? 414042 - BARERIFEE > KT BF S A8 LR D
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BEFAPLSI OPS jFE 2R > Ve e R £.O('DY) » A LT =

L1382

(N4 A& sk iss, =(D,B) e qd = B%# ¢t~ D % B4 » @t~
D3 Bt fiawdT ~D2TD » b nfin™ 5 4 & %Sk i endd
#% & T-D-TD=(T’D?) -

QR)te=® - B s, =(D,B)T » Fla % - FFEFKEE S R
kD <(@—=1)-D,<TD » % = FEE AL R ehd % B 2L <min{D,,B}<D >
A A S ERBRPOR AR (K, kP ) ehiB 8 E_D-TD=(TD?) -

B)F - BHRPEARE, D)3 7o A Nk Bk s AL
TD-D =(TD?) -

LA o =gk A B E gt 0w OPS R E 2 chdf je B A

O(T*D® =T’D*-TD*>-TD?) -

BT e D s iR ™ o> ik B g R PlehE 2 R fapF o TG

ETRS
b
E:glr

L R F] e
B - PR R AV k® i otk ERE A e R
WA R > TS AR PR S R@ R EE B kE o F T=10§D=50
R RALE 2 4 R R E R Fi Rk ok R

TRl ECRBI R AT R DR o Bt A - BRI

F o KRR R A A LG UGt AP o

4.3.3 Fo3F 3% B % (Huristic Method)

B 3SR B R A AP A A T B R R BT AR E RO

(k(l) k(2)),;,_i,4}s Foar A AR AL ?—« oA ‘;,.4}, i

s
=

A AK (LB 4.10) ¢ f§ 1 ehiE

EAAIHF EOPEE o AR R RERPEEAD AL B DY AL B



FAT BB ) BRI R E R I o A PR AP A ik N (4-1)
S LS 2 T Ve S S SRS o= el ) R A o S L 2 B A N 2T S

do 2 N (4-5)5F A o il 1 18 ehd A vEiE N (4-5) Rk e A vk N(A-DREE -

Ct(Nt(St)) =aPw® +ﬁ(1)kt(l) +a®Pw® 4 ﬂ(2)k(2) +h(t l)E[ o ]

Cra(, = (D, = E[¥, 1B, = k™ + E[X,,, 1) (4-5)
§ 2 (@-5) 0 e SRR ks RS SR S - B
B JL ARG R AL > Bk 0T T A Mg R SRR B LR e BT 0 o] 4.10 4T

Probability: p(y,,)P(y,e))  Stage ¢-1

p(0)p(0)

POD(V)

Si-1 :(Dz 7y;‘leB\ 7kz(2))

: PO P )

State Decision
i1 = (D, =¥, B =k + 3,0

‘Yl 1 = (DI _k/(Z)’ BI _kI‘Z) +k1“))

) p(k)

Stage ¢

B~k +E[Y,,])

State Decision

Bl 4.10 OPS J# & & fofcs s i & 2 vt i
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(D2 & 3k fes, =(D,B) i d = BREc: ¢t~ D 2 BT » @t~
D% Bent BawlET ~DETD o b LefinT » 4 & % Sk il chig,
#ET-D-TD=(T’D") -
Q) - Bk s =(D,B)T » Fli%- BELPLE PR PRL
KO <(t-1)-D,<TD » % = P B B ende % 2 B Lk <min{D,,B}<D >

FEA RS T IR R (K, ) 0B #LTD - D = (TD7)

G)F = BARAAR KD KD )G TR AR B AL - B

35“’7€J‘1j = B2 > ﬁtﬁximﬁ“,ﬁ'f s ,éft)%;;u /?ﬁ%/é 3 Sa‘}i{

O(T*D* =T’D*-TD* 1) -
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4.3.4 Bt § i)

20 A TECE N F B 2o OPS i & 2 cndd»e o ie— H B2 IG A ik
FEEE R PR B E R R g AP R BEEF G (DG 1
W R B e OPS FE ZhEon s Qb 2 ARE IG A pRadik
(0V,60) #E EH AR AP Q) bl 3 LRBR AL LT L FF LT
o e d B B o A ALY CHRIER AN TR F hiB 4 T A 5. 3.0GHZ

7 CPU » 504 MB (A RAM » k#7975 ]+ o

Fol 1o s 3w B 2 {o OPS i B i3 ehii ok

L0 0 BRECE N R E e OPS i B 2 cndf ok > AP (T 288 B oS 0 & B
b3+ Ed 7 BB R T,D, LY, B.00,00,m) et s B Tef357) ~
De{10,20,50} ~ BYe{l,2} ~5B7 cflj2rs 8% c{0.6,0.8 ~ % {0.6,0.8 %
m e {100,200} > H i 3 B H ke Res: a¥=50 - a® =502 h=1 -

AP A S AL S e RS 117 o B G AR W E
C,-C,

oo 0 B RS T C()FRSEL L F i R = 175 (Q2)

o

i pan 1, - B % L
%‘J‘%Bgﬁ&kbi:'g:”Rzth%"W°—/ﬂé G, ﬂ“’%)é(;? WEEATEE I ken

o

R N B N Tﬂ»\%tﬁ‘;( ok NES ""”’)J'ﬂ—rfé’:@’c&fq*opszﬁ pE RN
Fedp 4 A A A E{OPS?E’?E%&’J;‘J‘E = EAN
AEES RS A A (O0,07)F K0 A4 I e st >

HALERAE L2 4124440270 5 5(TD)EF 8BS > & B 5 Ed

3%k endi(BY, p0m)ystied o AP EEC,~C, T, ~T, ~ R % R Lt 8

o

Bo|F nliagsc 2 TRRAZESBHF P S ARFLI Tkt iE
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41 % (0,07)=(0.6,0.6) FF » vt fREH 3 F B o OPS if & % chif o

OPS algorithm | Heuristic method Performance
"Pleln e ln ] & [ & R
3 10 1473 0.015 1500 =0 1.41% 3.13% =0
3 20 2973 0.240 3000 =0 0.69% 1.54% ~0
3 50 7473 15.627 7500 =0 0.27% 0.61% ~0
5 10 1438 0.267 1500 =0 3.28% 7.30% ~0
5 20 2938 9.951 3000 0.002 1.59% 3.52% 0.019%
5 50 7438 1778 7500  0.002 0.62% 1.38% =0
7 10 1404 0.798 1500 = 5.32% 11.88% =0
7 20 2904 34.0064 3000 = 2.53% 5.63% =0
7 50 7404 5603 7500  0.006 0.98% 2.18% =0

Avg=1.86% Max=11.88% Avg=0.002%

e

Piex07h ST REL 0

%42 % (07,0%)=(0.6,0.8) prs VRIS 3 i ¥ % {- OPS i & 2 eh 2%

OPS algorithm | Heuristic method Performance
NPl IR | R
3 10 1402 0.013 1464 =0 3.56% 6.78% =0
3 20 2902 0.254 2964 ~0 1.70% 13.62% =0
3 50 7402  15.955 7464 =0 0.663% 1.249% ~0
5 10 1297 0.277 1424 =0 8.31% 15.47% ~0
5 20 2794 10.027 2924 =0 3.84% 7.04% ~0
5 50 7294 1775 7424 =0 1.451% 2.636% ~0
7 10 1202 0.802 1384 =0 13.19% 24.79% ~0
7 20 2685 34.236 2883 0.002 6.17% 11.36% 0.005%
7 50 7185 5576 7383  0.004 2.259% 4.091% 0.0001%

Avg=4.57% Max=24.79% Avg=0.0006%

£ m 07 BT 5 0
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%43 % (07,0%)=(0.8,0.6) FF » vt fREH N F B 2 o OPS if & i% chi o

OPS algorithm | Heuristic method Performance
Plelrnlaln | & | & R
3 10 1408 0.015 1440 =0 1.82% 3.48% =0
3 20 2908 0.238 2940 =0 0.87% 1.65% =0
3 50 7408  15.711 7440 =0 0.339% 0.643% ~0
5 10 1295 0.273 1361  0.002 4.43% 7.79% 0.667%
5 20 2792 9.972 2860 = 2.07% 3.58% ~0
5 50 7292 1746 7360 0.010 0.785% 1.337% 0.001%
7 10 1193 0.800 1326 0.008 9.83% 18.59% 0.938%
7 20 2675  34.109 2780 0.015 3.39% 5.99% 0.045%
7 50 7175 5586 7280 0.036 1.242% 2.141% 0.001%

Avg=2.75% Max=18.59% Avg=0.18%
IR0 EAFATRITEO

%44 % (0M,07)=(0.8,0.8)F » 1L pLHE S F B i fr OPS 7 & i chif o

OPS algorithm | Heuristic method Performance
ANEARRET=Y B R
3 10 1183 0.015 1274 . =0 7.59% 8.24% =0
3 20 2674 0.252 2773 =0 3.66% 4.03% =0
3 50 7174  15.974 7273 =0 1.371% 1.477% ~0
5 10 907 0.281 1072 0.004 17.58% 22.21% 1.335%
5 20 2311  10.103 2513 0.004 8.32% 10.57% 0.037%
5 50 6809 1794 7013 0.012 2.861% 3.489% 0.001%
7 10 756 0.820 932 0.013 22.66% 30.25% 1.603%
7 20 1959  34.639 2268 0.019 14.97% 19.94% 0.056%
7 50 6435 5613 6765 0.047 4.877% 6.094% 0.001%

Avg=932% Max=30.25% Avg=0.34%
IR0V EFATRITEO
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d 4% 41 34 44 Faoo R i B 0.27%F] 22.66% > R™ i il 2

0.61%3] 30.25% » T #ad R34 1 F @E(R PRIt o arrf i3 9 o 3
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fReng T AL AR R e L A TR SR R R e R S e
FoORFNFEZRGRET APAFR TREF c A4 BEAY > FBLAEF O
‘e (T, DyenlF5 » £ 7 73] 36 2(T, D)5 » %36 (T, D)l ? » 7 4
B(T, D) R %% (32 10%) > T4 2 NRA T oD | hlF5 - 4pgt ke
BT (7 T=3)8 T > R enft BIEI0.27%5] 7.59% ; & D + (¥ D = 50)
BT 0 R e B EE0.27%5] 4.88% o JE_F it IR R A A pEELE D &
Fog F BT R £ 3t D A o T anli s

0 (- HARAPATRRZMILEELE L Fr o AP { 5(T, DB
Foo M slcER 2T 2 oV e =50 5 B =P =20 =6 =08 ~
m=200% h=1 - NPREE IS4 BRlF o B a3 T3 6 BEAF -DF 9 BiE
o R AT P Bk A BRI AL 452446

B AP OPS /FE 2 EFR > R TS A4ITE PR A ﬁ»bgjb ;
RfF-HEO S PR P EARERFTLAS A4Ep > VT OPS

2o FM s NP RL 4O UERLSIER I BRE - BEI I ANRE R

Jary
-~

3
SRR A S AN T - BELT ENBR SRR AREERE LALE S

rn;

AAEIL L o MR 4.6 T R AR R 0 AL R A4S URERAIES S B R
o

§A 45 LT &R B @ R FIEKE0.65%F] 7.11% 0 4 A BT
FI* g N F B2 R (T, D)iles » TR O B R 2 A28 0.1 §) o #9
LA D=1004cT =7 éfFm™ > FL4]* OPS wEit » Pl B  E@F L 4
H 388 % > AR p A EFNFEE 2 RFREat R 2428 01 f) 0 T

R =2.47% -
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Bh ) ki Ak OPS G B kR S Bk enie v B 0 B2

F hehRaEkie r OPS jwEE

Bt T AEORBERRE Y AP NFEE o B

BIRF 0 F D=10FF » FH* foF N FH 2 0 R A BIET7.57%5] 27.34% >

fRenf L gt o BRm F Rt OPS %2 » *TF e B 2 426 084 ) >

TE KB EEfE o ot F D=100 FF 0 3 * Eog w2
7 AZiE 0.1 ) 0 R e BiE_0.65%3] 2.47% » f2 ch& 134
%45 &7 (T, D) 8T R % *

R

o

@V =a® =50, 0 =B =2,0" =0® =0.8, m=200,and h=1)

Demand =2 T=3 T=4 T=5 T=6 T=17
10 13.23% 7.57% 15.69% 20.30% 24.42% 27.34%
20 2.40% 3.61% 7.42% 9.34% 13.66% 17.42%
30 1.19% 2.30% 4.59% 5.63% 8.09% 10.32%
40 0.88% 1.68% 3.32% 4.01% 5.67% 7.11%
50 0.70% 1.33% 2.60% 3.12% 4.36% 5.41%
60 0.58% 1.10% 2.14% 2.55% 3.54% 4.37%
70 0.50% 0.94% 1.82% 2.15% 2.98% 3.66%
80 0.44% 0.82% 1758% 1.87% 2.58% 3.16%
100 0.35% 0.65% 1.25% 1.47% 2.03% 2.47%

446 27 Fen(T,D)FB T » OPS jF & % 973 ant 8 pr Y

(a"=a® =50, p0 = P =2,0" =% =0.8, m=200,and h=1)

Demand T=2 T=3 T=4 T=5 T=6 T=17
10 0 sec 0.02 sec 0.14 sec 0.28 sec 0.52 sec 0.84 sec
20 0 sec 0.25sec | 4.03 sec 10.09 sec | 19.34 sec | 31.19 sec
30 0.01 sec 1.55sec | 37.08sec 1.58 min | 3.06 min | 4.97 min
40 0 sec 5.66 sec | 3.12 min 9.19min | 17.19 min | 25.53 min
50 0.01 sec 1595sec [ 11.20 min | 29.14 min | 56.78 min | 1.54 hr
60 0.03 sec 37.77 sec §32.13 min | 1.40 hr 2.73 hr 4.44 hr
70 0.05 sec 1.32min | 1.32 hr 3.44 hr 6.81 hr 10.96 hr
80 0.06 sec | 2.49 min | 2.86 hr 7.51 hr 14.69 hr | 1.17 day
100 0.11 sec 7.37 min | 10.66 hr 1.17 day | 2.28 day | 3.88 day
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Fehj s A B AFR KA L(07,07)=(0606) % 2 F L
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411 e d & - ek i B#cs 3> AP REAB <D Ak s 115, =(10, B) &
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247 t=1hh g

[ B LF [ B LF
(0.6,0.6) (0.8,0.8) (0.6,0.6) (0.8,0.8)
S Sy
kl(l) kl(z) kl(l) kl(z)* kl(l) kl(Z) kl(l) kl(z)
(10,0) 0 0 0 0 (7,3) 0 3 0 3
10,1y | 0 ] 0 1 a4 | o 4 0 4
102) | 0 2 0 2 | a5 | o 5 0 5
(103) | 0 3 0 3 ) (7.6 | o 6 0 6
104) | 0 4 0 4 | an | o 7 0 7
10,5 | 0 5 0 5 1 60 | o 0 0 0
10,6) | 0 6 0 6 | 61) | 0 ! 0 1
an | o | 7 ol 7 1len] of 21 0 2
108 | o | 7 | o 8 | 63| o | 3 0o | 3
109 | o | 7 1 o o lwa| of 4 | o] 4
(10,10) 0 7 0 10 (6,5) 0 5 0 5
©0 | o | o | o w0 Twe. o | s | o | 6
©on | o ] 0 e o | o | o | o
©2) | o 2 0 2" s o 1 0 !
©3) | 0 3 0 G 5o 2 0 2
©4) | o 4 0 4 53 [0 3 0 3
©5 | o 5 0 5.0 a1 o 4 0 4
©6) | 0 6 0 6 | 55 | 0 5 0 5
©7 | o 7 0 7 | @0 | o 0 0 0
©8) | o | 7 | o 8 | @1 | o ] 0 I
0 | o | 7] o] 9wyl o 2] 0o | 2
s | o | o | o | o @3] ol 3 0o | 3
@1 | 0 ] 0 1| @4 | o 4 0 4
82) | o 2 0 > | ao | o 0 0 0
®3) | 0 | 3 o | 3 lan]| o 1 0 |
84) | 0 4 0 4 | 3| o 2 0 2
85 | o0 5 0 5 1 33| o 3 0 3
86) | 0 6 0 6 | 20 | o 0 0 0
87 | o 7 0 7 | en | o | 0 !
88 | 0 7 0 8 | 22 | o 2 0 2
7.0 | o 0 0 0o | 1,0 | o 0 0 0
an | o 1 0 1l an | oo 1 0 1
a2 | o | 2 ] o | 2
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%48 =2 FH PP

i % & FLF G B LF
(0.6,0.6) (0.8,0.8) (0.6,0.6) (0.8,0.8)
S, S,
kz(l)* kZ(Z)* k;l)* k;Z)* kél)* k2(2)* kél)* k2(2)*

(10,00 | © 0 8 o | 73| o 0 6 3
(10,1) | © 0 7 o | 74 | o 2 6 4
(102) | © 0 8 2 | 75 | o 2 5 4
(103) | © 0 7 3 1 @76 | o 3 0 3
(104) | © 2 7 4 | an| o 3 0 3
(10,5 | © 2 6 4 | @0 | 0 0 6 0
(10,6) | © 3 5 4 @) | o 0 5 0
(10,7) | © 3 5 5 162 | o 0 5 2
(10,8) | 0 4 0 4 | @©3) | o 0 5 3
(10,9) | 0 4 0 4 | 64 | 0 2 5 4
(10,10) | 0 5 0 5 165 | o 2 3 3
(9,0) 0 0 8 0 | 6b). | 0 3 0 3
(9,1) 0 0 7 o Gy b o 0 5 0
(9,2) 0 0 7 2 by o 0 4 0
(9,3) 0 0 6 320162 |- o 0 5 2
(9,4) 0 2 6 4 463 0 0 5 3
(9,5) 0 2 6 4. LG54 | o 2 4 3
(9,6) 0 3 5 4 |65 | o 2 0 2
(9,7) 0 3 5 5 | @0 | o 0 4 0
(9,8) 0 4 0 4 | @an| o 0 3 0
(9,9) 0 4 0 4 | @2 | o 0 4 2
(8,0) 0 0 8 0 | @3 | o 0 0 0
(8,1) 0 0 7 0 | 44 | o 2 0 2
(8,2) 0 0 6 2 | 30 | o 0 3 0
(8,3) 0 0 6 3 13| o 0 2 0
(8,4) 0 2 6 4 1 32| o 0 0 0
(8,5) 0 2 5 4 1 33| o 0 0 0
(8,6) 0 3 5 4 | o | o 0 2 0
(8,7) 0 3 0 3 len| o 0 0 0
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FfR2 ARPPEF L2 me o EHE2Z RGP d PR
o RS BRFINE > By zdeT
HF3] I E 324 &% - BPERER o F1<e<T ok i 55, =(0,R (k) %
ThE R AEEFHRE o
FOR t=1,2, .., T
FOR R/(k,)=0,1,..,D
SET s,=(0,R (k,,)), C (s,)=0, N,(s)=0 /*%8 23%(3-2)*
ENDFOR

ENDFOR

HI32 4324 5% - BB REL S F =0k 3 5= (D, Ro(k)) T
B AE RGP E
FOR d=1,2, ..,D
FOR R,(k)=0,1,...D
SET s,=(d, Ry(k)), C.(s,)=md, Ny(s,)=0 /*% 8 2X(3-3)*
ENDFOR

ENDFOR
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H P33 4RI 330 F D, =1 1<t<T > Fjiis,=(, R(k,)=0) 3> ¥
Bt AR GHPE -
FOR t=12,...T
IF C_ (s, =(L0)<[a+ B+ ph(t-1)0 +(1- p)C,_ (s, =(L1)]/[1- p(1-0)]
THEN N, (s, =(1,0)=0,and C, (s, =(1,0))=C,(s_, = (1,0))

ELSE

N.(s,=(1,0))=1, and

C/ (s, =(LO) =a+ f+ ph(t=1)0+ p(1-0)C, (5., = (1,0)) +(1- p)C, (s, = (L1))
ENDIF

ENDFOR

'H)-':% 34: *Q%i@_ 34 - 'g Dt =1 1T » }‘:P;Eé ;‘% Stz(liRt(kt+1)>0) R ,‘:;J_-%:
pE SN N R N 8
FOR t=12,..,T
IF C, (s, =(1,0)) <[a+ B+ ph(t—1)0 +(1- p)(1— Q)C;:l (s, =L,/ {1-O)[1- p(1-O)]}
THEN Nt (St - (I’Rt (kt+l N)=0,
G/ (s, = (LR (k. ) = h(t =DE[Yy , ]+ (1=0)C] (s, =(1,0)
ELSE Nt (St = (I,R[ (kt+l ))) =1 )

C'(s, = (LR (k) =a+ B+h(t-DE[Y, , |1+ ph(z=1)0

+p(1-0YC) (s, = (L,0) +(1- p)1-0O)C, (s, = (L)
ENDIF

ENDFOR
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B2 35 0 gy oo NG e L™ 32 0§ 1<i<T-1 > K f& 5
5,=(D,22,R(k,)20) » 7 Eh it * A h EHPE
FOR t=1,2,..,T -1
FOR d=2,3,..,D
FOR R (k.)=0,1, .., (T—t)-D
/*Compute the total cost while &, =0. Name it as temp*/
R, (ki)
temp 1= D p(Veu, NCi(s = (d =y s O +A- =Dy )]

th(kl+|):0

/*Compute the total cost while 1<k, <d . Name it as temp2*/

R (k) kK

temp 2= Min {a +Bk+p- D D pre) POL)

YR (ki1 >:0 Vg =0

[Ct*—l (S,my=(d = Y& (k) ~ V> 0))+h(t— 1)()’13,(1(”]) TV )]

le("t+1):0

R[(kH‘l)
+(1=p)2 D POy DIC G, = (d_yR,(k,ﬂ)’kr))+h'(t_1)'yR,(k,ﬂ)]}

[* %8 %32 3.2%/

C/ (s, = (d, R (k,,,))) = Min {temp 1, temp 2}

k, = Arg Min {temp 1, temp 2}

0<k,<d

N,(s, = (d, R (k) =k

(EEERPEL S 5 BIE - ERE S B g

=

ENDFOR

ENDFOR

ENDFOR
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HA36 TRFHEANG-DIrTIL32 a4 (T)  F 5 s, =(D22,0) > 355 5
B AR R
SET¢t=T, R(k,)=0
FOR d=2,3,..,D
/*Compute the total cost while &, =0. Name it as temp3*/
temp3=C, (s, =(d,0))

/*Compute the total cost while 1<k, <d . Name it as temp4*/

kl
temp 4= Min {a"'ﬁk; +p Z PYIIC, (s, = (d_yk,oo))"'h'(t_l)'yk,]

1<k, <d
! Vi =0

+a—p»q:@H=athﬁ} /% % %2 3.2%

C'(s,=(d,0))= Min {temp 3,4emp 4}

k" = Arg Min {temp 3, temp 4}

0<k,<d

N,(s, = (d, R (k) =k
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HAALFF 424 55 - BERER o FI<i<T o ki i s,=(0,B) » % T
A AR R
FOR t=1,2, ., T

FOR B =0, 1, .., (T-#)-D
SET N, (s, =(0,B,))=(0,0), C (s,=(0,B,))=0 /*% 8 2 3%(4-2)r(4-3)*/

ENDFOR

ENDFOR

HAA2 P 424 &5 - BERER 5 i=00 RS s, =(D),B))) 0 K Tk
A h EHEE .
FOR D, =1,2,..,D
FOR B,=0,1,..,T-D
SET C,(s, =(D,,B,))=mD,, N,(s, =(D,, B,))=(0,0) [*% 8 2 3%(4-4)*/
ENDFOR

ENDFOR
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HIA3 R AIL AL F =1 kS s =(D 21, B 20) Bk A

Sl F S g0 Nt S
FOR D, =1,2, .., D

FOR B, =0,1,...(T-1)-D

FOR £k =0,1,.., min{D,,B,}

temp (k1(2)) =a®Pw® +ﬂ(2) (k1(2))

[*% 8 %32 4.1%/

o
+ Z p(ykl(z))'[co(so =(D, _yklmaBl _kl(z)))"'h'(t_l)'ykl(z)]
)’kl(Z):O
ENDFOR
C (s,=(D,,B))= Min temp (k)
1 Sy 155 p (K

0<kP <min{D,, B}

KO =drg  Min  Jemp D)}

0<k® <min{D;, Bj}

N, (s, =(D;,B))=(0,k2)

(FH-RBEDERGIFEFIFEAERL Y B PO E)

ENDFOR

ENDFOR
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B 44 FHE AN RIL 43 2 RIL 44§ 2<i<T-2 0 R R S
s,=(D,21,B,20) » 3+ B d it & 2 LF b B IO E -
FOR t=2,3,..,T -2
FOR D, =1, 2, .., D
FOR B,=0,L,...,(T~#)-D

If g2 (@) -m, then U, =D,

Else U

;O

=D,-(t-1) [*% 8 %32 4.4%

FOR k" =0,1,..,U

k/(l)

FOR k* =0,1,.., min{D,,B,} [*% 8 %32 4.3*%

temp (K", k)= "W + Ok + @O 4 O

kl(l) kl(Z)
+ Z Z p(ykrm)'p(yk;Z))'Cz—l(Sz—l =(D, —ykfz),B, _kz(Z) +yk,‘”))
yk}”:()yk,(z):o
K2
+ Z p(yk;n)'h(t—l)'ykm
,Vkr(Z):O 1
ENDFOR
ENDFOR
Cls)= Min  Yemp(k, k™)
sk =V

0<k® <min{D,, B, }

N ()= K Y =drg  Min  lemp(c", k)

(1)
0<k SUﬁn
0<k® <min{D,, B, }

GF = Resendo iR £ 5 fam  E 87 o] it §)
ENDFOR
ENDFOR
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Set t=7T-1 and D, =D

FOR B =0, 1, ..,D

If p02(0")"" m, then U, =D

Else U, =D-(t-1) %% B 232 4.4%
FOR £ =0,1,... U,

FOR £? =0,1,..., min{D,B } [* %R %32 4.3*%

temp (kt(l)’kt(Z)) =aPwo +ﬂ(l)kt(l) +aPw® +IB(2)kt(2)

k[(l) k[(Z)

+ Z Z p(yk/u))'p(yk/m)'ct*—l(st—l F, (D_yk[(zn Bt _kt(z) +ykr(l)))

Yn =0 Y =0
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+ Z p(yk/m)'h'(t_l)’yklm

yk}2)=0

ENDFOR

ENDFOR

C(s)= Min femp(k®,k>)}

[4)]
0<k<U )

0<k® <min{D, B, }

N (s,) = (kt(l)* , kt(z)* )=Arg  Min {temp (kt“),kfz))}

0<kV<U g
t

0<k® <min{D, B, }

(F= B Renbo 4 €4 5 fapr  ER Y o afi i §)
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5p=(D; 21, B, =0) s F E A b A%t 5— FE AR EHAE o

Set t=T and D, =D

If ,B(l) > (9(1))D+1 -m, then Ukm =D
Else kal) =D-(t-1)
FOR KV=0.1.... U,

)

[* 4 8 %32 4.4%/

temp (k) =a "W + Bk + 3 p(3,0) CLi(s =D, y,0)

yk,“>=0

ENDFOR

Cls)= Min  femp(k)]

' SUkt(l)

K = drg Min ltemp(k™}

0=k <U )
t

N, (s;)=(k"",0)
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