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Appendix 1

Inventory holding cost for the manufacturer in each production cycle will be
T HyP(T—t,)>?

Hy fto Iy(t)dt = MT

Manufacturing cost = Cy,P(T — t,)

Setup cost of manufacturer = Cyp,

Screening cost = Cgy P(T — t,)

Waste disposal cost = Cy,P;P(T — t,)

Total cost of transportation = }i_; Cry,P1P(T —t,) + CraPP(T — t,,)

Appendix 2

Shortage cost of the it" retailer
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Lost sale cost of the it" retailer

2T Si
= CLi (1 - Bl)Dldt = CLi(l - Bl)(g)
l

T;
Holding cost of the it" retailer

Ty T, N2
= Hg, ( f Ip,, (O)dt + f I, (t)dt) + HWRL-((Ql)xﬂ)
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N2 (1 —m. 2 , .
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Cost of screening of product for the i*" retailer = Csg,0Q;

Cost of placing an order for the it" retailer = Cor,

Wholesale purchasing price of the it" retailer = w;0Q;

Advertisement cost for the it" retailer = NCy,

Preservation technology cost =€ T
Deterioration cost of the i*" retailer
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Appendix 3

Cu = (Cu — AL, Cu, Cy — AE,,), 0 < AL, < Cyand 0 < A%,
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Cw = (Cw — AL, Cw, Cw — B, ), 0 < AL < Cy and 0 < A%,
Com = (Com — B%,,,» Coms Com — BE,,,), 0 < AL, < Cop and 0 < AY,
Com = (Csm — A, Csmy Csm — A¥,,), 0 < Al < Coy and 0 < A%
Cra = (Cra—AL,,, Cra Cra—A%,,),0 <AL < Craand 0 < A%
Cra = (Cpa— DL, ,,CpaCpa — A%, ,),0 <AL, < Cpaand 0 < AY,,

. — l u l u
Crm, = (Cra, = ALy, Crmy Cru, = By, ), 0 < AL < Cry, and 0 < A%,

u

Cor, = (Cor, = Biops Cory Cor, = Bliyy )0 < Aby < Cop, and 0 < A%,
Csr, = (Cor, = Bbgy, Conp Csr, — By ),0 < By < Cop and 0 < A
Cs, = (Cs, — AL, Co Co, — A%, ),0 < AL, < Cp and 0 < A%,
G, = (€, - A%, 1 Cy Cr, = AgLi) 0 <AL <Cand0 <Ay
Hy = (Hy — Ay, Hy, Hy — A%,),0 < Al < Hy and 0 < A},
Mz, = (He, - By He He, = zRi) ,0< Ay, < Hp and 0 < A},

g — l u l u
= (Hwr, = Bliyn Hwry Hwr, = By )0 < By < Hyg, and 0 < A%,

o — l u l u
or, = (Hor, = Blipe Horp Hor, = By ),0 < By < Hpp and 0 < Al

E=(e—AL e e—A%),0< Al <eand 0 < A%

Appendix 4
~ o (Cy = Ag,) + 20y + (Cy + A2,) (A%, — Ac,,)
d(Cy,0) = 2 = Cy +— 75—
Af,, > 0and A, >0
Similarly,
S A, — A
d(Cw,0) = Cy +M,A’CW > 0and AL, >0
~ 5 (851 = Aow)
d(Com,0) = Cow + —47—"4, At,,, > 0 and Ag,,, >0
~ (8, — Acq,,)
d(Csm, 0) = Con +——2—7—"=, A, > 0 and Ay, > 0
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(A%TA B AlCTA) l

d(Cra,0) = Cra + AL >0and AL >0

4 Cra Cra
. AY— Al
d(Cpp,0) = Cop + (82, 7 C”A),NCPA >0and AL, >0
AU _ Al
d(Cra, 0) = Crpy, + ( fry 2 CTMi),Af;TM_ > 0 and ag,,, >0
AU _ Al
d(Cor,0) = Cop, + (8o 7 C"R"),AICOR_ > 0and AL, >0
AL — AL
d(Csz,,0) = Cp, + (8 7 CSRL'),AICSR, >0and AL, >0
u  _ Al
d(C5,0) = Cy, + (C‘B"LL—CBi),A’CBi > 0and oL, >0
A% — AL
d(C,0) =Cy, + M,Al% >0and AL, >0
. A% — Al
d(Hy,0) = Hy + M,ALM > 0and A, >0
A — Al
d(fy,0) = He + M,ALR, > 0and A, >0

u Al
(HWRL- AHWRi) !

d(HWRL' 6) = HWRi + 4 'AHWRi >0 and tabWRi >0
u _ Al
— Hpg: HpR:
d(HDRl' O) = HDRL' + ( = 4 DRL) ’A%DRL- > 0 and a}'IDRi >0
~ AY — AL
d(€0) = e+¥,&6 > 0and AL >0
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