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Abstract: Considering that online advance selling products have short selling seasons and that retailers can
fully backlog the demands arriving in the pre-selling season, this paper studies both one-ordering policy and
two-ordering policy with initial stock-out for advance selling depending on whether the pre-selling season is
fixed. Analyses and optimal solutions for the two policies are given alternatively. Through numerical experi-
ments the optimal one-ordering policy under the unfixed pre-selling period and the optimal two-ordering policy
under the fixed pre-selling period are obtained respectively. The results suggest that our methods can find the

optimal ordering scheme under different advance selling strategies according to different product parameters.
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Table 1 Account for the symbols in the model
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Fig. 1 The inventory model under one-ordering policy
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Fig. 2 The inventory model under two-ordering policy

WK 2(a) IR, 2o < Tp < to W, FEAF/KF I(¢), 0 <t < L2 LLFITHE
dI(t)

e —f(t), 0<t<ty, t, <t<o, [(0)=0,I(c7)=1(c"), (12)

G“;it):—f(a), o <t<Ty ts<t<L, I(L)=0, (13)

dg(tt) = —Bp+q)f(0), To<t<ty, I(Tp) =0. (14)
FFR12), T RA)M G FRAD IR

I(t) = fot flx)dz, 0<t<ty, (15)

ff dx+f flo)dz, t <t<o, (16)

I(t) = f f(o)dz, o <t<T, (17)

t) = LL flo)de, t,<t<L, (18)

I(t) = — th Blp+q)f(o)dz, To<t<to. (19)

TR HRA5)RAE[0, 6. NI RBUESSEE A B, = [)* [ f(x)dzdt. FIRA6OFRAT), [t1, To] A K

RUEMAFFAERN
- ( [ rwyda+ [ f(a)da:) dt+ [ [ flo)dudr

BRA8), [t LI RBWEGHA RN I, = [ [ f(o)dadt. (19), [Ty, ) 0 RBUG GG

)y By :f (f (p+q)f da:)dt SRR LS = Lf (1—Bp+q) flo)dt. Bk, o < Ty <
ta 15, [0, L] I 2T A

h
TC,(Ty, ts) =25 + e (L <f f(x dx+f fo dx) dt+
[Fa—w [ reasaes [Ce—t) [* ponna) +1 [ (1 80+ ) floha +




848 R 4 TR ¥ #H 325

b(J) (J; eiae)des [ ([} 8+ astonis) ar). 0

1 BT SR o sURIT SRR 5N
o Ts
Qu= | f@)de+ [ flo)de+ Sy,

Q= LL f(o)dz + S».

s s, = | " Fla)de 49 [0, ] WIS BEE, S, — j:‘ B(p + q) f(0)da 2 [T, t.] P4 I GHtE 5 .
WE 207w, 4 Ty <ty < o B, EAFKE I(t), 0 <t < L2 N HE

dr7 T o =
dit)—_—J(t)? O<t<t1, t1<t< 2 t2<t< ’I(O) 0’
dI(t T Ih) =

d(t)_ Ble+a)ft), Tr<t <ty I(T3) =0,

dI(t = I(o L) =
d(t)_—f(a), o<t<L,I(07)=1(c"), I(L) =0.

xﬁuiﬂﬂéﬂj@ﬁaﬁiﬁﬁﬁj@@f 0, ] NI RERF B 5 8N B = fo x)dxdt. [ty, To] NI RFE AT
HRERANI = jT2 " f(@)dzdt. [Ty, to] 9 H RBSEESEIT N By = [ ([, B(p + o) f (v)dw)dt, B,
KENLS = f p+q))f( )dt. [to, LI R EARHEN
I, = ftz INACG d:v+L f(o)dx) dtJrf f f(o)dxdt. Ik, Ty <ty < o B, [0, LIS RA N

(p+q) (f —tl f f d.%'dt+f t_tQ (I f d.%'—i—( —g)f(g))dt+
f(a)f (t—tQ)(L—t)dt> +lf (1—B(p+q)) fFB)dt +

b(J) (J; sae)der [ ( [7 o+ sz ) ar). o

ty BT IR EA ¢y, ST RS BN
T
Q= L f(z)dx + Si,
o L
Q2 = L f(z)dx + L f(o)dz + Ss.

3 8, = [ f(a)da 9 [0, ] ARIEBEIRRL S, = [ B(p+ ) (e)da 3 [Ty, o] P IORLGHIE
WK 2(c) FivR, ATy < o <ty B, FEAF/KF I(¢), 0 <t < L2l Rt

TCQ(TQ, t2) =2s+

dﬁ(t)_—f(), 0<t<ty,t; <t<T, I(0) =0,
{i() —B+a)f(t), Ta<t<o, I(T5) =0,
PO~ 8+ 0)(0), o<t <o 1(07) = 1(0"),
g):_f(a), to <t< L, I(L)=0.

T, [0, 6] R[ T, to] NI R AR SR f5 520598

B, = f: jot Flz)dadt,

B, = ng < ; Bp+q)f(x )d:c> dt +j <f By + ¢)f (z)dx + f:g(p n q)f(g)dx> gt



Fo TRIGHT SR P28 TS 7 i 3T SRR AT 7L 849
[Ty, ta] PO VRS B 451 Ay
LS = [ (1= B+ ) fWde+ [ (1- 5o+ a)f(o)d
[t1, To) NI B EAF R A BN

I, = LITQ J;TZ f(x)dzdt.
[to, L)W B EAA R &N
L oL
I :L L f(o)ddt.
I, Th < o <ty B, [0, L) RRA

TCJT@@):25+(ﬂ;1q)(L?@—wgJffﬂxyudr+Lju—tgjff@ﬂduﬂ>+

za-g@+®)0§f@a+jff@mg+w(ﬂqOZﬂ@m)a+

Je (Lﬁ Blo+ Q)f(f”)df”> dt+ B +q) [ <f; f)da+ | f(J)d$> dt) @)
B AT BRI — AT S BN

Qi = [ f@de+ 8, Qo= [ [(o)de+S5,

3p 8, = [ fla)da I [0, 6] BIKESEIE R, 5, = [ B(p+a)f(e)dat [ Bpta)f(o)da R [Ty, 1] 1
{5 4 5

3 mMITEREE

31 —REMITHRERSH
MR (AT, — AT B3RS R [0, L] N R A A

TCl(tl), %“tl S (o

TCQ(tl), %tl > 0.

BAR, TC(t)1E t = o FESE, WXt TC, (1) RAKT ¢, B— ¥ SH, 34 HNE, 1115
h a a L 1 t
ECET) <L <L f(z)dz + L f(a)d:r> dt + 5 f(o)(L — a)2> + bfo f(z)dz =0.  (23)
At ETTREQI IR, W TCy (t) KTty B K S EAE ¢ e IURTFR, TCy A% s B /ME, RN
d2TC1(t1) . h o L
i apto < , f(@)dz+ L f(U)dﬂf) +bf(t1) > 0. (24)
FIASSHIIRTE, B REANIE, A5 Q4 BIRRAL, IS 7 #2(23)3R4F TCy Mk /IME .

[FIREHE, PR TCo(ty) Xty 200K —F A —Fr S8, 72— S8 E, /I

dTCQ(tl)__ " —t1)%f(o " f(2)de " o)z | =
dt, a(p+q)(L B A )+b(f0 f(z)d +L flo)d > 0, (25)
d*TCy(ty) 2R

#E " aprg L)), (26)



850 R 4 TR ¥ #H

32 %
ERQOH, L > ty, f(o) > 0, AHMBEFANIE, # TCy(t)RxT t1 F_MSHKTZE. Bril, il
FEQ5)3R1E TCy I /IME 5.

TA, AT LR BN PR SR AS — IR B SR R s R B AR ¢
TR 1
HIB 1.1 KB TC, (4) AR/ AL, B FR23) SRIFHIRN ¢ = ),
TCy(t!) = min{TC, (t}), TC,(0), TCy (o)},
HBE 1.2 KB TCy () AR/ 2, BT FEQS)RGHE N ¢, =7,
TCy(t2) = min{TCy(t?), TCy(c), TCy(L)};

HB 2 M min{TC,(t]), TCy(t3) HREI— AT TEHME N M EARIT BT 7, HRIFH M F ST f .
32 FRBRMITEERE O
R X(20), FEOHAF(22), PRIXIT T HRE 1[0, LA AN

TC(Ty, ty), #t1 <o <Th
TC(TQ,tQ) = TCQ(TQ,'ﬁQ), % t2 < o< L

TCS(T%tQ)a % T2 < g < t2~
TE LR FAER L R AT WS 85 8 A — A8 52 i 18] 5 746 1F 0 8 7= 5, 5 2 178 PR RIS T 1%
ARG, ty B NEEE, HR R E R SRS LT 2. R, AR RN Ty A ¢y, B2 IEN K EG
VA7 B8 R 5 A IS ) RN 88 AT % AR 1] . 3% — AN e/ 1) R, 5 7 R A v A I ) I s ke
H5E . A BREL TC (T, to) 1555 P(Ty, t5) KM ZEAE RN
92TC, 02TC,
o oT2  0T»0t,
PTC, 92TC,
Ot20T) ot2

Hepi=1,2,3.

2 H IEE, ST £+ KT EE, 58 P TC, (T, to) FIM/ME R
DMt <o < T, 5 TC(Th, to) REZTF T, —MF =S, H
oTC,

h
o, " saprql O t1)* = bB(p+ ) f(0)(t2 = To) =L (L = B(p+q)) f(0),  @7)
8 TC, h
8T22 - a(p n (]) (T2 - tl)f(a) + bﬁ(p + Q)f(o-) > 0. (28)
Q@7 ty KW, 15
82TC1 -
onon, — Pt af(o) (29)
IR, K TCy(Ty, to) RKT to B—Br A [ T, A
dTC h
ot = s g @OE -0 FE+)f(@) - T) A=A +) /). GO
*TC,  h
ot2 a(p+q)f(a)<L_t2)+bﬁ(p+q)f(0) > 0. (31)
T2, 328),:)HMAB ) A7
_9°TC, 9°TC, [&TC,\* h? . . Bhb . .
1= o~ (oman) = (@ g 60+ 00—t v L)

) 160>



2 6 TRUEFT S 2 TS 7= S I 1T B SRS 52 851
KA Ty > ty, L > t5, AL SR T, Frbl |[H| > 0. H B&BIY £ 72038 K TF, #ike.

TRE ﬁaﬂL—OTkﬁﬁﬁ 5 TC (T, ) RIS,
2
2)Mt, <o < L HT X TCo(To, ta) KK T T HI—Fr A ZPit i T, A
aTC,
o =10 (M 03+ a)(ta = T~ 10 - B+ ) ) @
PTCy ( MTy —t)?
e =10 (=t 0500+ )t~ 1)~ (1= Blp-+0)) -
( M2 =1) |y, ¢ q)) (33)
a(p+q)
EVEALI o) = MBI s o)t — Ty — 11— B+ )
’ 20(p + q) ’
dg(Ty)  h(Ty —t)
| i, ~ apia +bB(p+q) > 0.
BT g(Ty) 7 Ty B — AR R A, BN 6, < Ty < o, 1 £(2) MEEOBRATHL £/(Ty) > 0. B,
2
0o _ o it —Hl T, 64 g(Ty) = ( “N) Bt )t — TE) — 11— B(p + q)) = 0.
oT, 2a(p +q)
2
Rstay IR 3 4 T = P + AT (T5) = F(T)G(T5) > 0. taREDFA ta Rl
2
g4
PTC,
oot —bB(p + q) f(T2). (34)
FIREHD, 35 TC, (T, to) RET b H— MR =B 5,
OTC,  h 2 LZ La f(z)dzdt — f(o) (¢° — L* — 2ty(0c — L)) )
ot alp+q) 2
B3(p+a) [ F(2)de+1(1=Bp+0)) (ta), (35)
2
o = arar (7 s = f0)o = 1)) + 300+ 0t + L= 3o+ 0) £ (1) > 0.0

FIrek, H3(33), (34 Hix{(36) il 17

=501 (B s +0)) (ot (7 Fos + o)z - o) +

w@+@ﬂ>+ur—@+m>%>)<w@+@ﬂﬁw

- 105) (M 0800 +.0)) 4810+ 1105) ~ 08+ ) (T5))°

> F(T3)bB(p + )bB(p + q) f(Ty) — (bB(p + q) f(T3))* = 0.

_Hmﬁwmﬁz%ﬁwﬁ%zjuﬁ;migb:o&%5320ﬂﬁ%&¢@ﬁT@a;mmm
2 2

3) ¥ Ty <o <ty i, 3R TCs(Ty, ty) KT Ty HI—F A — i i 15
8TCg h 2
= f(1z) (04(17+Q)(T2_t1) —bﬁ(P-FQ)(t?—T2)_l(1_5(p+q))> d @7




852 R 4 TR ¥ #H 324
82T03 £ < (T3

b(p + q)(t2 — To) — (1 — Bp+ q>>) +

ory a(p + q)
(T
< + bB(p + Q)) (38)
Oé(p
2 2
K@D, % g(Ty) = MT—t)” bB(p +q)(ta — To) — (1 — B(p + q), F LA RILE Ty 4t 0 T§3 =
2a(p + q) oT;
F(T)g(Ty) + f(T5)g (Ty) = f(T3)g' (Ty) > 0. B1xR(@37) BT to Kiw'T:, 13
PTC,
e = b3+ )f(Ty), )

i TCy(To, ta) RKT to B—Br A [ T, A

OTC; _ —h(L —t5)°
o 20t Hb(f 5(P+Q)f(w)dw+6(p+Q)f(U)(tz—o))+

I(1-Bp+4q)f(o), (40)
0°TCy  h(L —t,)
92 alpt o) flo)+bB(p+q)f(c) > 0. 1)
WT; — 1)

Bk |H| = £(T3) ( +bﬁ(p+q)> (’“L 1) 4 +bﬁ(p+q)f(0)> B+ ) F(T3))

a(p+q) a(p+q)

> f(T3)08(p + )bB(p + a) f(o) — (b8(p + ) f(T3))?

> f(T)bB(p + )bB(p + a) f(T3) — (bB(p + ) f(T5))* = 0.
FE T 1 RIRTF, i H IEE.

oTC dTC e . \ e -
&5 T S =0 p 5 = 0 AISRAFRA RS TC3(Th, to) HINAME . T2, FEFUAT T3R8 T, W 3%
2 2

FUA R B BORSRAF I AL AT B2 A

T 1
. . .. 9TC oTC
BB 11 HETC(Ty, to) AR R/ S (T tL), 1% a:rl =0 Al 5 !
2 2

%U?“j T2/ ;FD tlz, I}_w TCl(Tzl,té) = mln{TCl(TQ’,té), TCl<O', U)’Tcl(U, L),Tcl(L7 L)},

S 1.2 $5] TC (T, bo) M4 L (T2, 12), el 2202 — o qn ILC2
0Ty Ots

ﬂ\j TQN *n t/Q/, ])—lu TCQ (T22, t%) = min{TCQ(TQ”, tg), TCQ(tl, tl), TCQ(tl, O'), TCQ(O', O')},

\ . oy OTC dTC e S
FB] 1.3 B TCs(Ty, to) AR/ rU(TF, 13), Bt 6T3 =0 A0 5 S = 0 KA MRS 5
2 2

?\j T2”/ *D t/2//, I)_]JJ TCS(TQB, tg) == min{TC3(T2’", t///g) TCS(tl, O') TCg(tl, L) TCg(O’ O') TC3(O’ L)},

£ 2 i min{TC, (T}, 1), TCy(T2,12), TCs(T3, t3)} 1 BIPTIRAT B 5EM N (1 e A v 3 (T, 1), IF
5 ISR A3 AH B () B AT B B S A DG R SR A &

— 0 RS

= 0 SRAFHIFE I3 5

4 BESSI

RS S SR 2] BUE A0 R B A S, (BB K AE W BB B 1208 256 MIXIMP3, il LR A 1 T (1)
S, I SCHR[12], A S NLE 2.

BB SR Ay F N 12 ANREE, B L = 12, P2 R R AE 238 )\ BT it NAG e 1, B o = 8. 3 4h,
S8 a =4, 8= 1.8 M4 3.1 F 3.2 T 508K, FIH MATLAB #A4gm e300 43 543 2] — k1T 57



FoH TRUGHTSE: AT ™ i 11T SIS E T 853

FRBEFNPIRAT B2 SRBE N 145 5.

*2 BRANERSY

Table 2 The basic parameters of the model

S m p q s h b 1

s 404345 0.0073 0402 250 4 8 62
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Table 3 The results of one-ordering policy
WS o BMEA BERAE TC  RITREQ  MdEER S
t1 <o 7.57 BER 34 641.86 2738.50 1107.97
t1 >0 8.00  [X[alNis  35265.90 2738.50 1261.59
MR I FTLLER, Mt < o B, IAMETESE & ¢, = 7.57 LHUS, T2 ¢, > o B, M/ME STE X TR
Hoty = o = 8 BT, lRd EEA M L T BB, BT A — T B Sens T s ARIT B 50N ¢ = 7.57, B
AT K B N 7.57, S SR AR 1Z T 18 Q* = 2 738.50, Xf M FRLE Ay 34 641.86.
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24 TR I R I, 7 SR T PR OTT B SRS (RS0 i AT i i AN IE AU, B ¢y = 2, HAEIZ AT
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Table 4 The results of two-ordering policy

B fE G Ty 5 WAMER  BEATC UREQ WEEQ: IREQ MHuFEES HikEEHEELS
oc<Ty <ty 800 800 [X[E¥mLE  35155.06 1261.59 1476.91 2738.50 89.37 0
Tho<to<o 643 774 U A5 28 209.32 757.01 1873.78 2 630.79 390.80 107.71
To<o<ty 800 800 [XE¥HA — 35155.06 1261.59 1476.91 2738.50 89.37 0

MEATTUER, Yo < Ty <ty M Ty < o <ty B, I/MERBTEX (B3 5 Ty = 8, t, = 8 ZLHUAR. 1M
BTy <ty <o i, /MBS Ty, = 6.43, t, = 7.74 MBS, ELE =FE I R A0S 8AS T 40, P UAT £
W& N SRR SN Ty = 6.43, t5 = 7.74, &K N: 18 ¢, = 2 BT Q7 = 757.01, EAF(E Ty = 6.43
B PR BN, SRIGTE ¢ = 7.74 B EKIT IR Q5 = 1 873.78, AT TR E N Q* = 2 630.79, X B [ &2 il A
N 28 209.32.
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