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Abstract

This study for the given quantities and delivery dates, and considers the
problem of production planning of make-to-order of three different delivery
dates with unlimited production capacity at any point in time. The
corresponding mathematical model is constructed, and the analytic method,
the dynamic optimization technique of calculus of variations, is employed
for solving the continuous time planning problem. We intend to achieve
optimal production plan for which the total cost attains its minimum. Here
the total cost under consideration is composed of production operating cost
and inventory cost. According to the results obtained, the production
decision procedure is also proposed as a working rule for practical

applications.
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w(t)>w(t,)=0"Vte[t, T4 B<c,T? 74c Pl s utt54 A5 F

>\_
it
oy
<l
e
F_L

FGTHEEREE B pHOFRT - B

PFREA R AX U222 B2 R Fp o E0 2 23 F 850 I

PRAEFRT RS AL A R T AR A B
4

ARERRELF R AL AT 25
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Bk A ARTZEMVEG ) A KSPRT T, T,AA Y
% [ #EB - B,

R EATNTR o AN ZBARIPPHT, T2 Ty 3mH 02 & e

B E el HE T, T, T, B~ B, ~ By#o

AV E 2 AAERFLRALRPFL 2 AAhP R B0 R R P i
AABFREF LA PR PP AE S kg > AW
hodp A w2 &E:‘%ﬁtf&fi’»% FER2ANENRS A (FLATES

CER A S e PP R NP ELE ST RE A RBEKR T
@R pEEtz 4 B EESRE FE AL LW )P CW() ;¢
AT PEFER R LB E - FLAF W) -BE o g R
TIT,HRE > » 2T, mRFRELLE 5B E > Flaj
W(T,)—(B,+B,) ¥ =iz f £ § 59 2 Typrd - & 1 » % Fpt > &
R E[TL,T,] ~ [Tl 2 A f# 2 £ S ks B 5 WH-B »
W(t)- (B, +B,) « s B % [T ,,T,] » N=1,23> 2 %% & (T £

~

AE G F A AS S

T, , ) T, n-1
[" W) - | CW(H-3 8B
n-1 n—. |:0

BH A s ls SRR T UERZ B R PP
2.4 A #HF B 0 AT

Mlnz j {cl(vv (1)) +02(W(t) ZBHdt
1 st wo) = 0,W(T,)> B, W(T,) > B, + B,,W(T,) =B, + B, + B,

W(t) >0, Vt [0, T,]

15



FI RN FTHREN ()P 25  FZBHFLANEITET

L
[ {eIW T + CIW(E + ) ~W(T) T}t + C[W(T,) ~ ByI(T, ~T)

[ HaW t+ TP + Wt +T,) ~W(T,)Tdt + ¢, [W(T,) - B,1(Ts ~ T)
PREEFETER BTG (1) - B FEW(E) 0 T FRW0E) T H
- Sl (W, Wy, Wa) = (W (1), Wy (L), wy(t)) » & ¢

w, (1) =W(t) ,0<t<T,
w,(t) =W({t+T,)-W(T,) ,0<t<T,-T, (3.2)
Wy (t) =W(t+T,)-W(T,) ,0<t<T,-T,

F2oo pHnE e - male(w, W, W) > P w(t) i 2k ap
% B[O, T ]2 3 dofic > wy(t) 5 2k AP % [0, T, —T,] 2 3 S #c >
B oWg(t) 3 A& AR R0 T,-T,] 2% ddk  pld 28B4 &
(W, Wy, wy) 7R 7 R BCS (1) 2 ZW(t) - uf IR S RS
B () ¢ o2 iE 2 & LWT)=2B ~ W(,)>B +B, *
W(T,)=B,+B,+B; » tx ¢ &% BF ka2 a » £+¢ ae[0B,] ~
a,e[0,B] » # t# W(M)=B+a * W(,)=B+B,+a, » 7 9
Wi(T) =B +a ~ Wy,(T,-T))=B,+a, —a ~ Wy(T;,-T,)=B;—a, - ** &
Bost (D) 7&-H &7 5

(1) Min f(a, a,)

& €0, By], ay€[0, Bs]

H

16



Min - [He (W 0)” + cw )]t

(W, Wy, Wy
+ [ e (W ()2 + cw, (O]t
+ 1 e (W) + cws(t)]ct
+Cay(T, —Ty) +a,(T; - )]
st.w (0) =0, wy(T,) =B, +a, W(t) >0, Vt [0, T;]
W, (0) =0, W, (T, = Ty) =B, + @, —a&, wa(t) =20
Vtel0,T,—T,]
W;(0) =0, w;(T; —T,) = By —a,, wi(t) = 0
,Vte[0, T, -T,]

()  f(a,a,)=

AN E - A Pp2iTENE R A f P AR T
fis > 4 & (Immediate Production) s 4 it 22 § P § X394 S#kET
MRy ¥ - AR Eatis 4 2 (Deferred Production) > F]3T H i g 7
PR TARZ TN -BERFRFRBEFAA  FY o FmEZTA A
Ei A A EAFERET 0 ML A REAY () L 5 - &g >
o =3 R % ooz S Bk (waW,,W) 0 B T &
ty, =Max{t|w(t)=0,te[0,T]} ~t, =Maxt|w,(t)=0,t<[0,T,-T]}
r At =Max{t|wy(t)=0,te[0, T, —T,1} » RIHE:E (1) # f(a, a,)2 =

BRAT A uEE;

2 e ) + cm Ol [ e (W (0)” + cow, (D)ot

w2

Jo, " Tea(wa0)? + came (Ol

o f(a, )7 &- #HE&7 5 (V)

17



Min [ [c, (W, (1)) + cow (D]cl
W Tiw
+Min [ e (W (1) + W, (B)]dt

+Min[ ™ [e, (W (1) + cows (B)]clt

W g
+Cy[ay (T, = Ty) + a,(T; = T,)]
f(a,a)=qst.wi(t,) =01, >0,w(T) =B, +a,w(t)>0
,Vielt, , T
W, (ty,) =0,t,, 20,W,(T, —=T;) =B, +a, —a, w,(t) 20
vtelt,,, T, - T,]
Wy (t,,) =0,t,, >0, Wy(T, —T,) = By — a,, w4(t) > 0
Vet , T, - T,]

w2 2bf FlcaPa, 7 FHGY (IV) 27 5525 (W, Wy, w;) > H
w(t) s w,(t) Ew ()BT AR E B a,hddkc e £ a B a, bt ()
kb diE W () 8 (1) chd itz g F @ itfza va) E'J%‘u
FEIWI()  FlE AR N ES R fa P a, -

5 L=ha,a) ~ L=L(a,a) 2 Ly=Ls(a,a,) » = & st
(V)~(VI)~ (V) 2 G ap S, 87

. T1 2
(vy | Min Lw[cl(wl(t)) + G ()]t
st.w(t,) =01, >0, w(T) =B +a,w(t) >0 vtelt,,T]

. (LT,
Min [ * 2 [e (W (1) + cow, (D] dlt
(VD) ystow,(t, ) =0,t,, >0, wy(T, ~T,) = B, +a, —a, Wy(t) > 0
 Vte [tWZ,T2 -T.]

(VID)

. (T,
Min jtws [y (W5 (1)) + c,ws ()]t
W3
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RIFES (IV) 7 oriee @ = &

f(a,a)=L +L, +Ly+Ca (T, —-Ty) +Ca,(T; = T,) »

19



Fr R BNk

LR BN B 22 B OB % 0 AAT§ F L4534 =4 2(Endpoint)
FE V4N 2 & ghif 2 (Weierstrass-Erdmann Corner Condition) » ;fg p
Bt n (1) B faz g4 B fanis (1) 25 dfEa @a &

ML RS KRk BERET TG (1) R F R RfER AR

4.1 & BLiE:

FAARBES (L) ¢ 2 = BTl E WT)>B 2
W(T,) 2B, +B, » 55¢ (1) PAL:ZHE - 2 p p 3 H 82 A 4050 g
B iR % A S qR s 0 B A s o d ek 2 W(0)=0¢
W(T,)=B +B,+By#7it-2 a  ffdR %~ 5 2 T4 ZE4E(24 4 =
A% BIEE T P EWFNEREW () 202 & fo AT F LIFH
H-RppHmEN2 A A5 0 - BRI EWT)=2B, v 2
W(T,) > B, + B, B » Hios® B i fRW () 2 312

F - B S B S W(L) 2 BeiE i 05N
[PROWWdE ST 5 W(T,) =W, W(T) =W, W20 (4.1.)

Hd W(L) 5 5 & (Piecewise Smooth) & i 7 T W(t) &% ¥ [Ty, Ts]
F 44 (Continuous) Siffcr ¥4 B S BB F L g Y
# fiz (Continuous Derivative) o 2k #55% (4.1.1) 2 B # faW (1) 5 &% 7
[To, To] 2 en B BT i Sl » W4 - BRBTHT, Y AR 7o d »

(41D p S #y &7 &

20



ITTOSF(t,W,W’)dt _ jTT;F(t,W,W’) + jTle F(t, W, W) dt + jTTZ’ F(EW,W)dt  (4.1.2)
B W(T) =W, 2 W(T,) =W, > B § te[0,T] P » 5% (41)2 & it 2
W (t) % 4

jTT:F(t,w,W')dt UL S W(T) =W, W(T) =W, W) >0 (4.13)
2B 3 A g te[T, LI #4102 s W (1) < 5

ITTIZ FOOW, W)t #2406 5 W(T) =W, ,\W(T,) =W, \W'(1)>0 (4.1.4)
2B iR P Ete[T, T]M » #4112 & & izW (1) < 3
jTT;F(t,W,W')dt L S W(T,) =W, W(T,) =W, ,W'(t) >0 (4.15)

2B kiR W E- F RN (A13) (414~ (4.15)2 p S H i F 2 g

o R A SR R R B LR WL W (D) Sk i
B 2 BRSSP Bl E o BREZ @ s F 0 EWO() R

ALY B W) R 2 B N (413 (41.4) (415)2 £ i
[E 5 E: )ﬁW*(t) nZ B FE"&[TO’Tl] A [Tl’TZ] * [Tz’Ts] LIPS R
Ep SN FR, =dR, /dt o AW (1) Az BREF B EE- £ £
ARl o fed N HFHINT FRERFL AR PSS FHMZ B
3R (413) ~ (414) ~ (415)2 B i3 ok R E RN ALY B @
W (t) > & = BB (T, W) 22 (T, W) 97 3 7 Bk BhiE 2 By %
FN (411) 8 i W (t) shdF i o

AL - TR BT T, W W 5T b B

@R B S (4120 L A B o RN T, W S W,

W E DT A BT HEST, ~ 5T, ~ SW ~ W, > d W (1) &% 7
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[To, To] i 4 > 75 H05° (4.1.3)2 =2 (T, W) %% > I 5 H554 (4.1.4)2
(T, W) HE2 B8 5 @ 5 Y (4142 =Hmk (T, We ) %8 0 5+ #05°
(4.1.5)2 4B (T, Wy ) 7 e B8 de o 50 REAT T, \wl»;»:asz HELT
g E ot A 2 P RS #i(412)2 RbE 0 BAFE Z B S
(4.1.3)~ (4.1.4)~ (415)2. p £ 3% # £ - d Kamien & Schwartz (1991)

T e 20 4o

Th ,
J= anlF(t,W,W )t

g{

2 pfEadn T HEHESIT A 5

6J=(F-WHFy)l oT,+FRy |k oW, —(F-WHy,)| 6T,
Tn
—Fy b W+ Ln_l(FW —dFR,, /dt)hdt (4.1.6)

B0z B3N R ERORR AR RN s Z N (416)7 A
WBHENFE  a APERFERT, T T, s T3 EXK 5 ¢ w2 By fic 7]
o 8Ty =0T, =0T, =0T, =047 2 > 2544167 @i i

§I=Fy It W, —Fy | 6W,

n-1
P (ALK o W =00 oW =05 7 Wy 2 7 il B~ i 17
TR B FH D W BT (W +OW,) 0 2B Rz 6 5

For I SW,

Hoe FHECTL T 2T ffw e (414 ke > d WL AW 2 BB
TR AB (B By) 0 F W D Wy OWE) 0 W, 8
(Wr, +OWL ) » RIGZ B R andez #8608 5

Fo |T2_ SW, - Ry |Tl+ SW,

B LR LR e R (ALE) R o W =B+ B, + By
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oW, =0 AW, 2 B~E 8 TR K (B +B,) c FHEd W, FH 1

(W, +OW, ) @ RISZ P Hhddfice %8 %

—Fy |, SW,

PR fic(4.12)2 2888 T 5 = B3 H54(4.13) - (4.14) - (4152 P

g b & chfe o T

5Jﬂw&émﬁaﬂqwh—%HﬁWvﬁwgwh (4.1.7)

g (1) 2 B GEW ()7 @ B o dicitd & 5 5] o 0 E

Fia ks B2 R AT F £ F A A A TP BA A
FHE@LY)L B AL ENFiEE > 75T 20 o A4 2

W(T,)>B,n 2 W(T,)>B, +B, » 5« & j2W () ¥ B A 2 T35 4742550 ¢

L $W (T)=B2W (T,)=B+B,(Ta; =02 a;=0)r> A SW,; >0
f(w%zo,aqgaJZOﬁ@wiw,(aAv—m¢ﬂ203
(Fu by =Fw )20 = Ry | 2Ry L 2 Ry o2 Ryl 5+ 3%
FHR O VH ZPBETEN 2 AHENAARLD 2 BHEERE N T2t
e Z BHMER L KA EAES A Sd A (1) 25
BAW )T i d 2 BEBETEN AR 4 A sl
& o

2. gWTm:%EMNBbBﬁBZ(W§203£>0)%’H4
SWr 20 » @ SW & 5L 4] > Fpt > 2 5I20ehix 2T o

F

o2 F . 2

(FW’ |-|-1— _FW' |_|_1+) > O,E' (FW' |_|_2_ _FW' |T2+) :0 y 7% 9P F
Fw 'f R by %4 3G 72 R E S 2 ARG D <

Frpfistiorim s m 2ehr B9 RS2 5 - FAEp 2 H - PRER
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FRfE A RES LS BRI BEREE Y - HIFEE R
f2 0 55N (1) 2 B3 faW () Fid §- RETEN 2 N2 &
A ASE RS CARNZPRAEA SPERRITEN Y BN
N2 B d RSt e A S o

3. $W'(T)>B, 2 W (T,)=B,+B, (a; >0 a;=0) B> | SW, &

BEULE A SWy 200 Rl 28320527 (Ry |- —Fy |.) =0
1

"E‘](erl‘rz*_ | )>0,77qu | F |T+’:‘ F |T* F |T+’J’

:\]'\JDT?\;@.‘ ’ -F)»’T-%i ;U 4 *3— \'Z‘E-‘ﬂ 2 'B‘EP -FJ»’}'E— 2 A

Mo B REN S-S SR RLELE - BEESR
f2om RENZ SR 2V - PR a Kz 51550 (1) 2 5
EREW ()5 B- 2R R s He Y- RTENS R
iz 32 2ol N3 S ZPFRTEN2 ARV 2 45
it b m A o

4. FW'(T))>B,® W (T,)>B,+B, (a; >0 a;>0) B> B SW; &

SW, 3o 1B FR 0 653200 BT (Fy | Ry ) =0
1 1

2 (Fu by, —Fur ) =0 7 F Ry | =Fy | 2 Ryl =Fy |, © »

ﬁﬁﬂjﬁ’v Bz FE BT HEN A AHGUAR G - BEHFER ) TR

Rl 2 BB E EEH - RS RR S (D) 2 B RW(D)
T s d = BRF -F)»é\-lerﬁg\'rﬁﬁ}‘gb '\‘4};)’;7’;3__‘ Bt 4 A

He oo

42 #:3% (1) 25 &fRa &
d A (V)S(VID)S(VID) 357 s b ab ) F k@ a, 2 8 -

24



LR Ry EL AR gAY R R F LGS LR
fEoF4a=0>a=0>2 a7 EEKl, n=123" 3

_ 2
1 , (Bn + an _ an—l) > CZ (Tn Tn—l)
I, =4 4Cl_|_ )
0 , (Bn +a - an—l) < C, (Tn B n—l)
401

g i A A (B, +a, —a,y) < e E AR EC,(T, Tn—l)z/(4cl)
oy el =l AR S A AL R ERS FR 2T A
FREEREA A Sl E

. )
c (Bn + an - an—l) _472(Tn _Tn—1)2

w, (t) = —2-t% + ! t,te[0,T,-T,,]
4'Cl Tn _Tn—l

CEFHLAER (B +a,—a) ] WA Ee(T, - T,0)?/(4e) - P4

7B, =00 PR L A A B2 A SR S

C
(1) =2 (t-t, telt, T, -T,
w, (t) 401( n) [ ]

B.+a. —a .
Ho tan =(Tn—Tn_1)—2\/C1( ”+C” 1) o H- b it H - % %‘ p s A2t
2

TN FA A S S N (V) 2 f(a,a,)? » T EEH BT
|

I
=)

R 3, % _
f(allaz)—;{l { 48, —— (T, -T,4) "+ 5 (T, —T,)(B, +a, +a,4)

(Bn +a, — anl)z}

+C
Tn - Tn—l

25



+ (1_ | n)|:g \/ClCZ(Bn ta, - an—l)3 + Czan—l(Tn _Tn—l):|} (418)

Mt imiE2 - FE & 1512 (Necessary Condition) > & ¥+ 2 54 (4.1.8)

RS TE T RE N f(a,a) A HHarraz - IFHESEKE

of {c_zTﬁzCl(Bﬁal)

oo,
ay 2 T

} +(1- |1)[2\/0102(Bl +ay)]

T,-T,
+(1-1 2)[_2\/01(32(82 +a, —ay) +C,(T, —Ty)] (4.1.9)
af 2 2 2 A
e |{%(T2 —T1)+2c18+;+_|_1a}+(1—Iz)[2\/clcz(Bz Ta,—a)]
G Ty (B; —a,)
+ |3{ 5 (T3 —T,) 201—T3—T2 }
+ (1= 15)[-2{c,C,(B; —a,) +C,(To = T,)] (4.1.10)

d 259419 (41107 o f(ay, a,) 2 Tk B H 2 T - B ey
TR M TR T - E AT FR T A

B P d 2384192 (4110)° 2EE e 2

I{%Tl +2¢ @} +(@-1,)[2Jcc, (B +a)] >0

1

1-1 2)[—2\/0102(82 +a, —ay) +Cy(T, —T})] >0

C B, +a,-a
|2{32(T2_T1)+2C12—2T1}+(1_|2)[2\/clcz(Bz+a2—a1)] >0
2

1- |3)[—2\/C102(Bs —a,) +C,(T3-T,)] >0

C (B, +a,—a,) | , C (B;—a,)
33 1, 2(T,—Ty) - 2¢, 2228 | gy 1 C2 (7, 1) g 22 m %)
L 2{2(2 1) —2C, T,-T, } 3{20—3 »)—2¢, T,-T,
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’

SHREL P PRI TV AhE Y 2 T3 A s

X

PET WL A - iR ES RS TANE O RIFHE 2

3%

—igici%_m}s:fi :k’};7 a‘f-ﬁ};?/?f %4/§’E}@7‘t'{\ F :_Sg-
BiF oD RA T ERIREF AT
1. Y7 F2F2 4 ppEl =1 _,=1> 0233419 (411005

[N

)

it fe @I T - At

(Tn+1 - Tn)an—l - (Tn+1 B Tn—l)an + (Tn - Tn—l)an+1

% (T

n+l —1)(Tn B Tn—l)(Tn+1 T, ) + ( N+l n)Bn

_(Tn _Tn—l) Bn+1 (4111)
2. FEPsuisd A o Rl =0 1,=1"R1=;5(49%(410)5 4

(Bn+}r+ an+1 B an) — O (4112)

n+1 -~ 'n

C,
2\/Clcz(Bn +4a, _an—l) +— 2 ( n+1 -T ) 2

I HRiEZ Z PP LA g 2 (Sufficient Condition) @ & 4 W) ¥t o ;0
(4.19)2 (4.110):8 7 s 8 - 7 RE N f(a,a,) 2 Il ods

?f [, 1 cC 1
== l2c = [+ @-1 2_141,|2
oa; ' ClTl}L( 1){ Bl+a1:|+ 2{ T2_T1:|

2
Q—é—zlz{ZQ_ 1 }+(1—|2){ ———Eﬁé———}+l3{2q_ 1 }
0a; T,-T, B,+a,—a T,-T,
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2 2
Of _ T ot haoiy- 9% |__g
da,0a, 0a,0q, T, -T, B,+a,-a

He

A=4}q%}+a—h{ éf;}>o

GG,
1-1 —=<1>0
}L( 2)_ Bz+az_al}>

B=1, 2C1T 1

2 1

3 2

C=lgf 26, ¥F}+a—g) E%%;}>o
L VB3 —&

Flp o R E e A E AT F 208 FAEL (Hessian Matrix) &

Ub]=FA+B) -B }

-B (B+QC)

B AR - PR PR (75 H

IH,|=|(A+B)=A+B>0

=(A+B)(B+C)-B?*=AB+AC+BC>0
-B  (B+C)

d 32t 5 9082 (77 \g;:,g,|H1|#|H2|in<%~% AR R N NS AN =S
o Fpt o A- PR BEEY S RFZ ara,hiE o % 5 (1) 2
Riffra £ a, -
drwoitil o BE - L paTENE R VRET R T ALl
1A A=Y AT ES L AR R AT R 8(=20)87 i
FA o maBa 2 f2eva s 08d 254(4.11) - (4112)¢ £5 5 -8
FAF A fA AT A
L % U,0,,1)=QLY) > =3 Erg 4 A2 B BB s - 172
BA2AFYZT A E > 4G KIgh
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(1) 2 fidfra e, 744 f(a,a)Hada2 - iihEaik

A G R RfEREE S AENG e I 284117
T -T C, I (T3 =T,
a1:_1(82+83)—(T3 1)Bl_ 2 1(Ts—Ty)
T3 T3 4C1
5 :EB?)_ (T3_T2) (Bl+ BZ)_Csza-s_Tz)
TS T3 4C1

2. F (0o 1)=LL0) % = H37 B4 F L A2 7 SRS o R A
CAAAWHBTETA A 0 A B WG

wigA A od MR PLuiEd F > Fta, =0 L EFEE (1) 2
hitfra 7 AL f(a,a) a2 -1
PR F 25N (4.111)F B

_h B. _ (T, -T) B — C, I (T, -T)

T, ° T, 4c,
3. g(ll’lz’IS):(l’o’l)’Ta:—ﬁp-ﬁLLE»ﬁP;TEUT%ié‘L%%&E‘_i;
g ’T% IF"Z: }g_ %L;é_—g‘

FHHFT WA E @ b BT H AT
ﬁl‘g/')a%gjj f ,é‘ Ej::ﬁpé“&%éj_lé.’mtbafzo,ﬂ'bfﬁ
B () 2B fiay o VAL f(a,a) a2 - FFhEsEk: E

i Rfra @ o T 28 (4112)7 @

2
%=%+&gi;i"ﬂgﬂgfggggg

4. % (1 15) =100 » % - HrEAFT 2 AL[ SHEHS >R F
GAAGWRETAA > A B P EAF L AR RS BHE N
WA R o PR TS WIS L W A Flita =0 a;=0-

5 % (1, 15)=(01Y) > b= 3 HEF2 A2 F SHEHS R
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—N
~

4 A iEHp e N B ‘—ﬁﬂ’f.%f”#ﬁiié_iﬁ SR

3*

At is A Ao R (1) 2 kkfzara v h4 f(a,a,)iy
Ba,z - FFimESEs B L ES o RfEZEE RN F e f]r o

X (4.1.11) (4.1.12)7

a, =(B,+ Bg)-i—M_(TS_Tl)\/Cz(Bl"' B, + B;)
4c,

G
2
a, = Bs+02(r3_T2) —(T3—T2)JCZ(Bl+BZ+B3)
4ac, G
6. % (11, 1) =(0L0)s %= HerBeigs Ao nlcBis > @@

GA AR ZT2TLA oo HpirHerZ2 4 FE R E
VIS A o d A H o haEisd A Fprar=0 A s (1) 2

B dfia o7 A4 f(a,a,) a2 - BAEEL 2G> ffza
7o fir 234 (41.12)F &

a, =B, Cz(rzclT) _(T,-T) /Cz(Bz"‘Bz)
1

7. F (1, 1)=(001 » $ = B8 T4 427 ShBi s it@
ARG F T A A w oW ENT 2 AR RS 0 BHE N
Wisd A o ppEd o HpIBi s 4 A 0 Fpta =0 ppERS
() 2k &kfza, » v4£4 f(a,a) a2 - imEadi i
ffEm @ e g 2R (A.112)7 F

2
a, = BS"‘%_(-G—TZ) /Cz(Bi:l+ B;)

8 % (.1,13)=(000) > =Hi7HE" 72 A2 FHKEHSD R

-\\
\\

T3

I

—

B2AGTHHELEL L F o rd P2 F 0 7

o=
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% 42 Wi

c,/c, =05
R
KR RN E 1 2 3 4 5 10 100
1] 2| 3] 11 1-1 1-1 1-1 1-1 1-1 1-1
12| 4] 11 1-1 1-1 1-1 1-1 1-1 1-1
1] 2] 5] 31 3-1 3-1 1-1 1-1 1-1 1-1
1] 2 ]10] 31 3-1 3-1 3-1 3-1 3-1 31
1| 2 |100] 31 3-1 31 3-1 3-1 3-1 31
13| 4] 11 1-1 1-1 1-1 1-1 1-1 1-1
1] 3| 5] 11 1-1 1-1 1-1 1-1 1-1 1-1
1] 3|10] 31 3-1 3-1 3-1 3-1 3-1 1-1
1| 3 |100] 31 3-1 3-1 3-1 3-1 3-1 3-1
1] 4] 5] 11 1-1 1-1 1-1 1-1 1-1 1-1
1] 4 10| 31 3-1 1-1 1-1 1-1 1-1 1-1
1| 4 |100] 31 3-1 31 31 3-1 31 31
1|5 10| 31 1-1 1-1 1-1 1-1 1-1 1-1
1| 5 |100] 31 3-1 3-1 3-1 3-1 3-1 3-1
1 | 10 |100| 44 3-1 3-1 3-1 3-1 3-1 31
2 | 3] 4] 11 1-1 1-1 1-1 1-1 1-1 1-1
2 | 3| 5] 11 1-1 1-1 1-1 1-1 1-1 1-1
2 | 3110] 31 3-1 31 31 3-1 31 31
2 | 3 |100] 31 31 3-1 31 3-1 31 31
2 | 4] 5] 11 1-1 1-1 1-1 1-1 1-1 1-1
2 | 4 ]10] 31 3-1 3-1 3-1 3-1 1-1 1-1
2 | 4 [100] 31 3-1 3-1 3-1 3-1 3-1 31
2 | 5 10| 31 3-1 1-1 1-1 1-1 1-1 1-1
2 | 5 |100] 31 3-1 31 31 3-1 31 31
2 | 10 |100]| 44 3-1 3-1 3-1 3-1 3-1 31
3] 4] 5] 11 1-1 1-1 1-1 1-1 1-1 1-1
3] 410 31 3-1 3-1 3-1 3-1 3-1 3-1
3| 4 [100] 31 3-1 3-1 3-1 3-1 3-1 3-1
3] 510 31 3-1 3-1 1-1 1-1 1-1 1-1
3| 5 [100] 31 3-1 3-1 3-1 3-1 3-1 31
3 | 10 [100| 44 3-1 3-1 3-1 3-1 3-1 31
4 | 510 31 3-1 3-1 3-1 3-1 1-1 1-1
4 | 5 [100] 31 3-1 3-1 3-1 3-1 3-1 3-1
4 | 10 [100| 44 3-1 3-1 3-1 3-1 3-1 31
5 | 10 [100| 44 3-1 3-1 3-1 3-1 3-1 3-1
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% A3 #cE

Cc,/c =1
R
KR RN E 1 2 3 4 5 10 100
1] 2| 3] 11 1-1 1-1 1-1 1-1 1-1 1-1
1] 2] 4] 31 1-1 1-1 1-1 1-1 1-1 1-1
1] 2] 5] 31 3-1 3-1 3-1 3-1 1-1 1-1
1] 2 ]10] 31 3-1 3-1 3-1 3-1 3-1 31
1| 2 |100] 31 3-1 31 3-1 3-1 3-1 31
13| 4] 11 1-1 1-1 1-1 1-1 1-1 1-1
1] 3| 5] 11 1-1 1-1 1-1 1-1 1-1 1-1
1] 3|10] 31 3-1 3-1 3-1 3-1 3-1 1-1
1| 3 |100] 31 3-1 3-1 3-1 3-1 3-1 3-1
1] 4] 5] 11 1-1 1-1 1-1 1-1 1-1 1-1
1| 4 |10] 42 3-1 31 31 3-1 1-1 1-1
1| 4 |100] 42 3-1 31 31 3-1 31 31
1| 5 |10] 44 31 2-1 1-1 1-1 1-1 1-1
1| 5 [100] 44 3-1 3-1 3-1 3-1 3-1 3-1
1 | 10 |100| 44 4-4 4-2 3-1 3-1 3-1 3-1
2 | 3] 4] 11 1-1 1-1 1-1 1-1 1-1 1-1
2 | 3| 5] 31 1-1 1-1 1-1 1-1 1-1 1-1
2 | 3110] 31 3-1 31 31 3-1 31 31
2 | 3 |100] 31 31 3-1 31 3-1 31 31
2 | 4] 5] 11 1-1 1-1 1-1 1-1 1-1 1-1
2 | 4 ]10] 31 3-1 3-1 3-1 3-1 3-1 1-1
2 | 4 [100] 31 3-1 3-1 3-1 3-1 3-1 31
2 | 5 10| 44 3-1 31 3-1 1-1 1-1 1-1
2 | 5 |100]| 44 3-1 31 31 3-1 31 31
2 | 10 |100]| 44 4-4 4-2 3-1 3-1 3-1 31
3] 4] 5] 11 1-1 1-1 1-1 1-1 1-1 1-1
3] 410 31 3-1 3-1 3-1 3-1 3-1 3-1
3| 4 [100] 31 3-1 3-1 3-1 3-1 3-1 3-1
3] 5 ]10]| 33 3-1 3-1 3-1 3-1 1-1 1-1
3| 5 [100] 33 3-1 3-1 3-1 3-1 3-1 31
3 | 10 [100| 44 4-4 4-2 3-1 3-1 3-1 31
4 | 510 33 3-1 3-1 3-1 3-1 3-1 1-1
4 | 5 [100| 33 3-1 3-1 3-1 3-1 3-1 3-1
4 | 10 [100| 44 4-4 3-1 3-1 3-1 3-1 3-1
5 | 10 [100| 4-8 4-4 3-1 3-1 3-1 3-1 3-1
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% A4 B B

C,/c =2
R
KR RN E 1 2 3 4 5 10 100
1] 2| 3] 11 1-1 1-1 1-1 1-1 1-1 1-1
1] 2] 4] 31 3-1 3-1 1-1 1-1 1-1 1-1
1] 2] 5] 31 3-1 3-1 3-1 3-1 3-1 1-1
1] 2 ]10] 31 3-1 3-1 3-1 3-1 3-1 31
1| 2 |100] 31 3-1 31 3-1 3-1 3-1 31
1| 3| 4] 44 1-1 1-1 1-1 1-1 1-1 1-1
1| 3|5 ] 44 1-1 1-1 1-1 1-1 1-1 1-1
1] 3]10] 44 3-1 3-1 3-1 3-1 3-1 1-1
1| 3 [100] 44 3-1 3-1 3-1 3-1 3-1 3-1
1] 4] 5] 44 1-1 1-1 1-1 1-1 1-1 1-1
1| 4 10| 44 4-2 31 31 4-1 31 1-1
1| 4 [100] 4-4 4-2 31 31 3-1 31 31
1| 5 |10] 44 4-4 4-2 31 4-1 1-1 1-1
1| 5 [100] 44 4-4 4-2 3-1 3-1 3-1 3-1
1 | 10 |[100]| 44 4-4 4-4 4-4 4-2 3-1 3-1
2 | 3] 4] 33 1-1 1-1 1-1 1-1 1-1 1-1
2 | 3| 5] 33 3-1 1-1 1-1 1-1 1-1 1-1
2 | 3110 33 3-1 31 31 3-1 31 31
2 | 3 |100] 3-3 31 3-1 31 3-1 31 31
2| 4| 5] 44 1-1 1-1 1-1 1-1 1-1 1-1
2 | 4 |10] 44 3-1 3-1 3-1 3-1 3-1 1-1
2 | 4 [100] 44 3-1 3-1 3-1 3-1 3-1 31
2 | 5 10| 44 4-4 31 3-1 3-1 1-1 1-1
2 | 5 |100]| 44 4-4 31 31 3-1 31 31
2 | 10 |100]| 44 4-4 4-4 4-4 4-2 3-1 31
3] 4] 5] 48 1-1 1-1 1-1 1-1 1-1 1-1
3] 4]10]| 48 3-1 3-1 3-1 3-1 3-1 3-1
3| 4 [100]| 48 3-1 3-1 3-1 3-1 3-1 3-1
3|5 ]10| 48 3-3 3-1 3-1 3-1 3-1 1-1
3| 5 [100]| 48 3-3 3-1 3-1 3-1 3-1 31
3 | 10 [100| 4-8 4-4 4-4 4-4 4-2 3-1 31
4 | 5 ]10| 48 3-3 3-1 3-1 3-1 3-1 1-1
4 | 5 [100| 48 3-3 3-1 3-1 3-1 3-1 31
4 | 10 |100| 4-8 4-4 4-4 4-4 4-2 3-1 3-1
5 | 10 [100| 4-8 4-8 4-4 4-4 3-1 3-1 3-1
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% 45 #E i

C,/c, =5
R
K EENE 1 2 3 4 5 10 100
1] 2] 3] 48 4-4 1-1 1-1 1-1 1-1 1-1
1121 4] 48 4-4 31 31 31 1-1 1-1
1|1 2] 5] 48 4-4 31 31 31 31 1-1
1|2 ]10] 48 4-4 31 31 31 31 31
1| 2 [100] 48 4-4 31 31 31 31 31
1] 3] 4] 48 4-4 4-4 1-1 1-1 1-1 1-1
1] 3] 5] 48 4-4 4-4 4-2 1-1 1-1 1-1
1| 3]10] 48 4-4 4-4 4-2 31 31 31
1| 3 [100]| 4-8 4-4 4-4 4-2 31 31 31
1| 4] 5] 48 4-4 4-4 4-4 1-1 1-1 1-1
1] 4]10] 48 4-4 4-4 4-4 4-2 31 1-1
1| 4 [100] 48 4-4 4-4 4-4 4-2 31 31
1] 5]10] 48 4-4 4-4 4-4 4-4 31 1-1
1| 5 [100] 4-8 4-4 4-4 4-4 4-4 31 31
1 | 10 [ 100]| 4-8 4-4 4-4 4-4 4-4 4-4 31
2 | 3] 4| 48 4-8 33 1-1 1-1 1-1 1-1
2 | 3| 5| 48 4-8 3-3 31 31 1-1 1-1
2 | 3110 48 4-8 3-3 31 31 31 31
2 | 3 1100| 48 4-8 3-3 31 31 31 31
2 | 4] 5] 48 4-8 4-4 4-4 1-1 1-1 1-1
2 | 4 [10] 48 4-8 4-4 4-4 31 31 1-1
2 | 4 [100] 48 4-8 4-4 4-4 31 31 31
2 | 5 110| 48 4-8 4-4 4-4 4-4 31 1-1
2 | 5 |100| 48 4-8 4-4 4-4 4-4 31 31
2 | 10 |100| 4-8 4-8 4-4 4-4 4-4 4-4 31
3| 4| 5| 48 4-8 4-8 33 1-1 1-1 1-1
3| 4|10 48 4-8 4-8 3-3 31 31 31
3| 4 |100| 48 4-8 4-8 3-3 31 31 31
3| 5|10 48 4-8 4-8 4-4 33 31 1-1
3| 5 |100| 48 4-8 4-8 4-4 3-3 31 31
3 |10 |100| 48 4-8 4-8 4-4 4-4 4-4 31
4 | 5 10| 48 4-8 4-8 4-8 3-3 31 1-1
4 | 5 [100] 48 4-8 4-8 4-8 3-3 31 31
4 [ 10 [100| 4-8 4-8 4-8 4-8 4-4 4-4 31
5 | 10 |100| 4-8 4-8 4-8 4-8 4-8 4-4 31

49




K&k 42¥ %> RL & X ¥ 2. %k 5-PF(T,*R=B)H
g il 0 FoWF A(T,*R=B) E i Sicd - =W F 2
(T;*R=B) H ixihAd S #® » § RS E R BRERLEELE > B
Fo S REREHAA SR LAE

KE 43v i Ra=*= ¥ 2 8 5-PE2(T,*R=B)HE
g FEE 0 F P FA(T,*R=B)E =d5d S > $ZHF

(T3 #R=By) # e S #c® > § RARAPFE = BIFEREH A A > B

K4 447w R EX72 42 $¥ -9 F2(T*xR=BE
g FHE o 5B ER(T,*R=B)H =i F#f » 5P F

(Ty*R=By) B ixend SHE > § RAXAPFE = BIFE P 22 %9
g 457 o R F AV A A2 Lo F-HF (T *+R=B) ¥
A R ¥y FE(T,*R=B,)H xehg F#® > =28 F 2

(T,*R=By) § =3 Slcl » RS X e BIFR L A2 A » B2

Bl BAT B FC, B et BARE S Z BRI LA S A

TE S RARAPEF - SR ZLEEAA D RZFERBp LA

50



P8R PLBPR R K TR TR Y S AR B
Lehd gk 4 AN e d 2 Hlmans B
SAEETTHART SR 0 8 g R

=
R C
-@3‘
j
ETTRS

SUEEATEFR AR PR S S RFALDESITES L A
B A s RER LAY RANELZ Z Y P4 A F i

PRI AR AP RSN H A RF R R 2 AR
HEAE NI 2 AA PR b E P S PR 2 A St o
b B GfEZ P RESEMF LR SRR 2 T Uk ikd g’r_;i_“‘-.%

A

TRdd AR st e IRR2PEFNR A nET4

T

—

L
-

T AL SIS REETHEER S NEF 0 AR
SR EERE CHETENA R B G2 A BW () ETREA S 4

VB % 2

|~

ﬁﬂ’aﬁwﬁ%ﬁﬂ%ﬁ%%’ﬁguP@ﬁ*%’*Piﬁ—ﬁé

\ B Sy

R R BAF Y BT RAR AL R 2R PP L AV E
iﬁﬂ&%ﬁ\,@%%¢¢~ﬁﬁ@ R S A RE R VR 2 S E
3 REHE- BB E BT BT AE £ 3RS B KkaPa,

51



52



10. ¥

11.

12.

542
~ P R

gk (2 90) LB 5 A& ~fT EiH R odg o pELE

T EEIREE LG o
Stk (X 96) FAEPEE 2 & AHAG AR ke 2 — L g

ArbloREAFIEIREFES LG -

Migd (R 86)  7H N4 4 kA~ A;f&;f L2 e N Bk
PHERTMEELMMLGEY -

ME R (% 89) TH g s R AHFEH K AP
WHBAL S

MR (% 84) AR A E LR 0 v A 1 F AL

< o

i

P~ FamE (R 97) L pEhA v A X U2 B - L s i
AAFH o FREFaLE F13% 5 77100 F

BFAE (X B) BRUGES AP e iFd & P 75 o LR
HABSY Fmmd e o
3 F

Th (% 98) EEBL AL WBAETEN S A AR E AR
ZRFOPBEPH TR IR PR ARLH -
B (R 92) p 78 AL R4t T RETH KEITRAY
PP IETHALG -
S(a 84) zHENA Ay R R EERE2 LT & S

i@%gé’S%%ﬁ*éﬁﬂﬁﬁﬁi%é°

Ples (% 96)  37H N2 ABMB T Hf 2P ppaalE o AL
PHRAEFAFE AL

PlEE (X 96) & +fF : % (Leonhard Euler, 1707~1783) >

53



BT BAF Fr P 2007 £ 6 0 0 267~306 F -
13, 3Gt (% 97) 7 H 4 A2 b IS ot e A ds 0 5 B4
FEFFRFRHFE LG -

14. A & (X M) 7HE LB F @ e 7 s A FLAFFR

EE SRR

54



SR IR

. Chen, M.S. & Lan, CH. (2001a), Dynamic Production Plan of
Probabilistic Market Demand and Fixed Selling Time with Unreliable
Machines and Fixed Selling Time with Unreliable Machines and
Obtainable Working Hour Capacity, Journal of the Operations Research
Society of Japan, Vol.44, pp. 57-66.

. Chen, M.S. & Lan, C.H. (2001b), Two-stage Production with Unreliable
Machine and Finite Working Hour Capacity, Internationa Journal of

Information and Management Sciences, Vol. 12, pp. 11-24.

. Chen, M.S. & Chu, M.C. (2003), The Analysis of Optimal Control in
Matching Problem Between Manufacturing and Marketing, European
Journal of Operational Research, Vol. 150, pp. 293-303.

. Chen, M.S. & Tsa F.C. (2008), The Optima Production Plan under
Limited Production Capacity at Any Point in Time. Journal of the

Operations Research Society of Japan, Vol.51, pp. 81-94.

. Chiang, A. (1992), Dynamic optimization, McGraw-Hill, Inc., Singapore.

6. Feichtinger, G & Harth, R. (1985), Optimal Pricing and Production in an

Inventory Model, European Journa of Operational Research, Vol.19, pp.
45-56.

. Flatto, L. (1979), Advanced Caculus, Second printing, Me Ya
Publications, Inc. Taipei, Taiwan.

. Friendman, A. (1983), Advanced Caculus, Fifth printing, Me Ya
Publications, Inc. Taipei, Taiwan.

. Gary M. K. & Hector H.G (1990) , A conceptua model for demand

management in the assemble-to-order environment,_Journal of Operations

Management, Vol 9, pp. 65-84.

10.Grubbstrom, RW. & Wang, Z. (2003), A stochastic Mode of

55



Multi-Level/Multi-stage Capacity Constrained Production-Inventory
Systems, International Journal of Production Economics, Vol. 81, pp.
483-494.

11.Horiguchi, K., Raghavan, N., Uzsoy, R. & Venkateswaran, S. (2001),
Finite Capacity Production Planning Algorithms for a Semiconductor

wafer fabrication facility, International Journal of Production Research,
Vol.39, pp. 825-842.
12.Jing, T.T.,Hu Y., Feng Z., Hong, X.L., Hu X., Yan G. (2008 ) , A full-scale

solution to the rectilinear obstacle-avoiding Steiner problem, Integration,
the VL SI Journal, Vol 41, Issue 3, May 2008, pp. 413-425.
13.Kamien, M.l. & Schwartz, N.L. (1991), Dynamic Optimization: The

Cdaculus of Variations and Optimal Control in Economics and

Management, Second Edition, Elsevier, North Holland.
14.Mohebbi, E. & Choobineh, F.(2005), The impact of component

commonality in an assemble-to-order environment under supply and

demand uncertainty. Omega, Vol.33, pp.472-482.

15.Soroush, H. (1999), Sequencing and due-date determination in the
Stochastic single machine problem with earliness and tardiness costs,
European Journal of Operational Research, Vol.113, pp. 450-468.

16.S0x, C. & Muckstadt, J. (1997), Optimization-based Planning for the
Stochastic Lot-Scheduling Problem, |1 E Transactions, Vol.29, pp. 349-357.

17.Wu, M.C. & Chen, S.Y. (1996), Cost model for justifying the acceptance
of rush orders,_International Journal of Production Research, Vol. 34, pp.
1963-1974.

18.Wu, M.C. & Chen, S.Y. (1997), A multiple criteria decision-making model

for justifying the acceptance of rush orders, The Management of

Operations, Vol 8, Issue 8 December, pp.753 — 761.

56





