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Abstract----An inventory model of EOQ extension is proposed for profit-maximizing with exponentially increasing
time-varying demand and trade-credit under the “dual-carbon” background. Two complementary object functions are
formulated according to the relative magnitudes of the trade credit and the replenishment cycle. Convexity of each
objective function is proven and existence—uniqueness theorems and associated lemmas are derived via
Karush-Kuhn-Tucker conditions. A hybrid “segment-and-iterate” algorithm is designed to simultaneously produce the
optimal replenishment policy and the corresponding carbon-emission metrics. Numerical experiments calibrated with
real-world data reveal that, relative to the no-trade-credit, the proposed trade-credit policy reduces per-unit-time carbon
emissions by 87.43 % while increasing per-unit-time profit by 101.90 %. These results confirm the model’s validity and
demonstrate that managers can dynamically tune the trade credit within an effective interval according to the prevailing
carbon price to strike a desired balance between profitability and carbon abatement.

Keywords----Carbon Cap and Trade Mechanism, Trade Credit, Time-varying demand, Deterioration.

1 5] &

TR = AT HEBON AR 2 A AT H 8 A A A2
THERIARIEW, 520 725 . 1 RO E
B AN [ BURPN T REDRHR AT EE R, DA H 23 48 KR
PR R TR, Bl — AL BR AR B il 3 A lb il 23
SRR B30 I R o % TR o 5 ) i A e
HOREGR, & WABRARSECR £ a4, Bl BRIR
AR BR A5 58 2 B =F ™

AR S — b TR HEBCR I BUEGR, & Rl

* EEVR). AR RNV E AL E RUT R AL AR iR
T H (2023KY0680) | THIMELGFE GRG0 SRR E S
38 25(2024C015) % B,

*IHIRMEE: B B xueguangming0417@126.com

ﬁ&/ FAMHBOHE R TR e . el A4
M ATAS NAEH BL = AR HE TSR S ah B, LI

b/ HE TR R BUE SRR I . BRI AR 7 e
R AT ML B B K i = AR HEOY EBR, BA il
A FHECR

N T EAFIRHERCR B4 AR S I R, fE
B R AL L At _E 0 LB A2 HL WW@@%?%M
i, I AR AN T A L, G S
137, RS TARHEREUE CHERBOBGIE A5 8Os HE A7)
VRN A AE T 3 AT S AV ALY AT EAAE T )
ARG HECH, G R AL R HE R L R AT, PR
AR HOBCAT B 20 ot Aol AT SE IR HE B A 1) R
GrEe . BRAE S HLEINEE T B, SR
B AT AR FIRHERS 7, 42 i AR AR . AR IR

2325-0208 / © 2025 ISEP



THEPBAR 5 HE #l

218 Journal of Comouter Technology and Education

WU BRAS By W) 456 SE Tt A Bh T HESh RT3, RIS
fiAE e, JHRBE R RS R R

PRI, BRI 52 ) WL 00 28 A7 55 A3 I i iy
HA B MR BGR L, ETE S Al fe]
WEETAE, LT A MBI HEE R, M
RO AP MUE O R 3R, DA B 5 KB B2 A B HE T )
H™ o BRIRAS 58 By LA A7 B2 2 R A7 AE 2 1)
RIDRFR, PEAZ AL AT LUBE P4l o T AR =
AR SRANPE R B, il e Bk BRI 28 5 BRBUR
PR E T ARYE

FERRBR A5 22 Zy LI HEZR R, AR 2 20 7 T Wi
HE B S . BERE, SRS SR S o —
PR EM TR . EHSA, $RIVRIERBAE 51
Ferb, FHEREEMN A S IERPRDL, A G RLR s
o6 B RS AU, AR ER AT
B HE R E A0 S T

20 4L E0Q A AR 2 UL 7R 1) AT O H A R AL
L SREBARAN R, B AR R R AR
B, HARREUR 2 M BOCEI L R, e %
HARI AL BEAL

ZR ERTIR, W TS P SCRMEOBT e & Y S, 3t
T AT A B B R UL B AT EEME, ERRIRATS
A2 Gy WU T S A R SO AT Wy B 1) A AR Y
REEHAIT WSS, WL L AR R LE T HE O T 11 2%
R S BRHE AN S AT RS A SR H AR, R
R GBI PR, FHARNERER.
WA E HE R AN ERE RS, I
AT BE St 3 S B R T PR A AR B R, R g g fle gt
PRSI 3R AT R AN AT AR (4 X0 ot SR T £
KL

2 BESER
2.1 §%

N TR TR L, AR b FE RS R A AR
WA

2.2 B&

(1) — AT R ™ i 17 i 2 B 75 SR 1R B 7
B — IR S

(2) FaRFNNAZ R D(1) = De™

(3) FE- AR T, BT, ARV
BRI

(4) FERRASZHBET, BUHHGHI TS EE
1 — R FC AR HE IR, T R AR R T
A, 228 7o U 75 W 3K — s AR, At

SATEBHEBURA, 2,
2 RTHEIBLTT IR AF U 2 -
(5) (RN P 2 5 7o B (R R AR (R 15 I S A Semgs . 7
MM AFERATSAMEM A, JFHAH
BT USRI FLE (FIZ 1,05 15 ISR

TR UL %

(t=M W), FEFARMMERK, mHE%E

RARE P b SRR (RIZNT D).
S MELIEREA

ine) aX

A [t 1T M B

p BERM

c T AR

h LA IS [) B A ) o A 1 B

6 7= R i 2

T R

0 I

M 15 A

1, legawilkd

1. T HA ST AT R 2R

E A7 PRI B 355 P BRI 45

A° B URAT B 7= HE 1 ] 52 B HE =

c, FATRRHEBA L Gy AN e

c VT IR = 7 A B A

he Tk BT = St B B R A A B

3 1RAVEN
TR [0.7], FEAE /KT 100 32 UL R 7

i
E%Q=—euo—Dax 0<r<T. (1)
MRAF KA 1(T) =0, KRAFEE— W BUEAF KN
1(0)= [ e""D(x)dx, 0<1<T. (2)
B IR BB 46 A7 5 1T T &
0=1(0)= joreo‘“D(x)dx. (3)

BN P=p[ D(x)dx.
WIBHA: C=cO=c[ " D).
TS H=h| 1(0de=h0"' [ (" ~DD(x)dx.

F T R HE S T WA RAF A A D%, BT AR HE RO
CE &R

2325-0208 / © 2025 ISEP



B PR A5 52 Z WL 25 8 A5 FH SO I PR AF A AT 7 219

CE =¢" +e"ITeng(x)dx
. (4)
+e'0! jo (" —1)D(x)dx.
BRHFIRS A :  CEC =c,(CE-E).

HEAEWREE SRR, MR E 55
BRI RAINER, DAM<TS M >T WS RITE.

B 1 SRS, Bm<r.

BERS, AR [0,M]E I HE RIS F Sk
NH IE, = pl, jOM (M —x)D(x)dx.

TS S R 5 (M, T 9 b5 B8 & AR S AT
FIE, IC =cl o L:D(x)(e oM _ 1)l

1B 2 EHARTHERN, BM>T.

IE, = pl, IOT (M —x)D(x)dx.

UL S, SRS AT, HE LR, KA
B EAE, FrBCARE S, BIIC, =0,

CAEAE 7R AU O H AR s B AR Y, JLrp H AR
B A SO . BB B TR . £ 3
BRAHRSURA A SN 53, R

TP(T), M <T;

(5)
TP,(T), M >T.

TP(T) = {

H, TP(T)=P-A4-C-H-CEC+IE,-IC,i=1,2. %4
A

TR(T) = p jOTD(x)dx —e Ioreo’“D(x)dx
6! [ (" =D (x)dx
—c.le" +e [ e D(x)dx
0 | OT (e{i —1)D(x)dx - E] ©
+pL,[ OM (M — x)D(x)dx
1,0 || D(x)(Ee"" ~1)d.
TP,(T) = p| D(x)dx—c|, e"D(x)dx
—ho"! jOT (e” —1)D(x)dx
~c[e'+e [ e D(x)dx )
+07' [ (" ~DD(x)dx— E]

+pl, jOT (M - x)D(x)dx.

AT FE AL R SR e PN B, 1 T r A
BT R, BAIE

) {max TP(T)

st. 0<T,0<M.
4 IBEIKR

1) MfE RN TR, B M ST, X R
TR(T) SRR T 19— S ¥

dTR(T)
dT

(8)

= D(T)®,(T). 9)
Hrp,
O (T)=p+(h +c£,eh +el )0 —[c
+e,e +(h+ce +cle™)0'e”.

KTHETR(T), HINFER.
5l # 1 Y4 r>M B,

(10)

B TP(T) 1E

TI:max{M,Tl}ﬂLl‘Hﬂ?%HEij(fﬁy ;H\:E'jr 7—;%73‘%5‘3
© (T)=0 Mf#E, HEAKXA02)#HE.
UEBR: X @, (T) R T3

®(T)=-0(c+c,e)e” —(h+ce")e” (11)

—clceg(T’M).
HT O[(T)<0, FrLheRE o, (T) & 518 15 )k ok 25
A ®,(T)=015
T, :9’1{ln[p+(h+c£,eh+clu)49’1] (12)
—In[c+c,e’ +(h+ce" +cle™)0™]}.
MDD, 2)R5&, J7< 8, Ho(T)>0,
W TR (T)y>0, WTR(T) AHHFEERE: 24T >T 1,
Ho,(T)<0, WTP (T)y<0, W TPT) HiHis %k 5.
256 M <T W3R sk, BARMRI#E T7 ik
urr.
M7 <M B, BRELTR(T) 16 (M, +o0) P2 B
W, W BREAE M AEHUS R, BT =M .
T > M B, BRETR(T) 75 (M, T] P2 B,
WK HE T A IS R ME, BIT =1, .
gLk, MreMmM N, B TRO) TE
T'=max{M,T,} "L BLAF & KA, Hrh, 1E27TE
@, (T)=0 fE, Hha2) e,

2) HEHBARTHERY, WMm>T, X HIRRE
TR,(T) R & T (10— S 515

2325-0208 / © 2025 ISEP



THEPBAR 5 HE #l

220 Journal of Comouter Technology and Education
dTCI;Z(T) _ DTYD(T), (13) FRAE 5 AN E B, R SRR SRR .
s, 5
,(T) = p-ce” ~h0™ (" - 1) BB MASH. @A) RHHT, it
—c,[ece” +e"07' (e ~1)] (14) T>M 152~ B br iR 3 TR(T) 5 A0 AR
+pl, (M -T). T'=max{M,T,} ;

KT TP(T), AR,

5 # 2 Y4 <M W, MR B TR(T) T
T* =min{M,T,} Jo W45 & KM, Ho, 7, 277
@, (T) =0 FIfif.

WER: X o, (1) kT4

®, (T)=-0(c+c,e)e” —(h+c,e"Ne” —pI,. (15)
X EREL @, (T) SR RS
lriir(l)CDZ(T)=p—c—c£,ec+p1(,M. (16)
lim ®,(T)=p—(c+c,e)e™
ToM an
07" (h+c,e") (™ -1).

1 (15) X%, BRE @, (7) 7E[0, M) N H ISk . M
B p—c—ce >0, FTme,(1) >0, #, B
(1) e A A e B 10 18 BRI O, (T) TE X [R] [0, M) A7 Bty S AR
BRAA ) TE A

=1 lim @,(7) >0 i, bR EL @, () 7E X [6] [0, M)

fH KT, |1 (13) (%0, 7R/ (1) > 0, BN H AR ¥ TP, (T)

FEX B R Ih 1, S KMEAE M EAS, BIT? =M
i—'ITIiIAE{CI)Z(T)<OEﬂL, W AR PR A7 E 8 B, AFAE

E—7,e(0,M), B 0,M=0, BT =T,

g BTk, M T<Mm B, B TR 1E
T’ =min{M,T,} Jo W45 & KRB, H, 7, 277
®,(T) =0 HIfiF-

EE % EEEANE W E AR TP 1
KAH A5, T

- Z{Tl, TP(T") 2 TP,(T?); (18)

T?, TP(T')<TP(T*).

Horp, T REBTPT) MMM, T° 2R
TP,(T) (A -

SeE RPPAAN SR RN R AR, 2 aliTie T
PIRIETE N B H bR . T8I PR T AR, ST
T2 HR AU A AAAE R ATE— 1%, AT AT AT S P A
UL R B LR, #E 1 5w AR .

BEE2 RFEHEO,(T)=0 MART,, IFHHET <M
%% T H b i B TR0 1 & AR
T° =min{M,T,} ;

B3 i (6) A (7) Ko At TR M
TP(T?) - t H TR >T1P(T*) , W
=7, TP =TR(T"), &M, 7" =T,
TP" =TP,(T%) ;

S84 JEN Q) Xt HEITWE 0, T (4) it5
KHER & CE ;
RS TF A I )6 HE R CE /T AN AT B
()5 TP/ T .
6 HERE

EEXEANEE T, it oA SR, 28 Him 2 1 5| 24
5, JEue BHisRE s, Fer, g6
g, HMEOPE, N T PR A K
PEFRTAT I, SIS SR, K250k e D, =1000,
A=120, p=15, ¢=8, h=1, A=02, 6=023,
1[,=012, 1,=015, ¢,=0.1, e =5, =25,
e =250, E=6500.

MM=02, &itHE, REERIPT=1.3241,
M E R T E Y, B M <T . BAER AN
TR, ITWE. SRREE BB & L ek
ZIRT (e, =0) MR, HHESRLE 1.

1 M =02 g hipeskng Righn

C, T TP TP/T CE CE/T
0.1 Lagar 208 gy 5y 120830 91260
2 s ;
0 Lsies D000 gige g 19T 98464
1 6
Rat
87.306  89.06% 102.02%  80.91%  92.68%

MR 1 AlRL AR IR, AR IRA S 28 5
B AR IH IT IR R R R HE IR A AN

2325-0208 / © 2025 ISEP



B PR A5 52 Z WL 25 8 A5 FH SO I PR AF A AT 7 221

FFEEE />, Horp, B (ARG K 2 102, 02%,
BAAT I )RR ISR PR AR 2R 92. 68%. HIb AT 40, fEA =
EAETTTH, TRPRAE AE G ALHIFE S B A B (] R
[ BN 3 ] DA 20 P8R ARG SR AS g ] s HE 2 o

RN T BB ER TUE PR A B B HE T 2,
WG HMIBENZE, Wl 5 T0A5 SO SR s s 2 6
b, TRk 2.

W8 FFto 2452 G A F] 1. 66 I, SRz 8] i B HE %
TR F] 10434, 6, Bzl o F A o A5 28 1) B Aoy )
(BB HERCR: (10438, 47), I ) B IS )R N TE 1S
FHSZAT SRR I 4191, 71 BEHNE) 5864. 4, BRAL [
FIFER N T 1672. 69 #A7 .

®2 SRIERXTRIEIEEIE

M T TP TP/T CE CEIT
R 2 WoR, FEAME SIS SCREJm, R
o TR I ZE 101, 90%, [ B 37 Ef A B 0 1ﬂ264 69%:.3 41?3.7 173;5.5 104?8.4
WD 5 8T, 43%, XA BRHFIBOR A I LK, A L3924 56758 49715 12083.5
Tk BR A5 52 S5 AL 7T A 208 P A P A I [ sk HE T 0.2 1 9 5 4 9126.09
M 1 ATEAE Y, B (S IR Z @ n, s Mt?%% M%%l%% 69.50% 87 43%
IR 5] FR Bl TR AR 0, B IS 1) PR S R £ K ° i i
12000 . . . .
TP/T -
11000 |= = = CE/T == 1
— - e = -
10000 == X 1.66 1
- - Y 10434.6
9000 - =~ 1
X 0.1
so0ol | Y 903129 |
7000} ;
60001 ./
X 1.66
50001 | X 0.1 Y 5864.4 -
Y 4194.4
-
4000 ' ' ' :
0 0.5 1 1.5 2 25

M

B 1 (SR B AE EE AR R R

W U, AN 5 e 485 e B o7 B T) B T 1Y
TR, K5 AR E N 1. 66 7] LU &5 8 i 4 i)
BRI S8, MRALE [RIRE 0 A g, M5 H
WM =0.10 B, FLZEF[EIREA 4194, 4, 5TEER
A SREMS AR TR (1) S, B (R RDSEE 4191. 71 823kt {H LR (1)
B AT N (] B CFE B A B G 4B A SCOART SR I ) A Y 1)
10438. 47 /b F 9031. 29, BAL7E A RREHEBC R D> T
1407. 18, B AN B[] B HF T80 00 22 S5 R 1Y) 86. 52%. 45
R, A5 SOAST SR 0 e D A HE s R A AR e
EH .

7 ZERIE

BT IR S 28 S L], 25 RS A2 5 RN i A2
i, CLEAR R RORE DY B AR L RN 1 e dE Ak HE
TR, R A5 ST N IR SL R AA AT . 5,
AT ARSI T H AR eR G IR AR S U
FHEAHRL A 5 A E BLAR 4518, JFRIESS Rt 75
PR K, RIS HUE, 12 H MATLAB B1F3R
fift 7 F R R AN BT SR SR bR, SR 7R
WA R s BRI, S5 F SR SRS T AR X bR I
{5 F AT SR ms m] DA B0 A7 i (8] B HE R B IR &
87. 43%, LALUL WIS F SO s AT e 2k ;
B S s BV T R A AT ] B TSR il o 5 S
FIREAG, BE MG, A Al m] AR SE N BOR i 61
R RE, T 252 il BT

2325-0208 / © 2025 ISEP



222

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

THEPBAR 5 HE #l

Journal of Comouter Technology and Education

2 % XXM

& 7. ARG BIBUR T 04k R sk 2 b R B 78 (D).
MR RS, 2014

ik, XE. (RERLIR APt B R g 55
[J]. PIFEAR. 2019, 38(8): 32-36.

Xu J, Lyu G, Bai Q, et al. Robust pricing and inventory
strategies for an omnichannel retailer under carbon tax and
cap-and-offset regulations[J]. Computers & Industrial
Engineering. 2023, 185: 109615.

JEBEIR, 2. BRPRAUSAE 5 ML T 228 i AR 2 A7
AU AR AR D). JEE L K22 (S R 2ER). 2014,
16(06): 20-25.

AN, F, HEE. MR T 8w AU E L
B AN R[], PR BT AL, 2023(07): 59-61.
AR, XA, AREERY. BERLO AU N AV E AR
BERIEE R SR ). 2E 5B . 2022, 31(12):
76-85.

K, FEHE, EV. BRRIRASHEES MK

T (3t 7 4 i % R SR [T, THEEHL AR 5 R . 2020, 56(22):
256-263.

TLSCHE, TER, ZFIEk, 55 BRPRAS 5E 5 BOR T A2

(9]

[10]

JFR IR 5 AN AT A SR [T
2020, 26(7): 1951-1964.

MIRE, Pk MIRES 22 5 BUK T 5728 B it i
LA SRIE[I]. PR EE BERL . 2017, 25(07): 28-37.
YL, ROEIR, TRAL, 2. BRIRFIS 2 A LT 2 e
m AL S P A 7 A ) SRS S [0]. Dk LA S
2016, 21(04): 74-79.

TLOCHE, EGR, FFIEkK, 2. BRRANS 52 5 BOR T A2

h A B N A EEAE SRS (7). T BHLEE & R 4. 2020,
26(07): 1951-1964.

Chung K, Huang T. The Algorithm to the EOQ Model for
Inventory Control and Trade Credit[J]. OPSEARCH. 2005,
42(1): 16-27.

S. K G, B. C G. Recent trends in modeling of deteriorating
inventory[J]. European Journal of Operational Research.
2001, 134(1).

ZEFONE, SEOGHE. 15 FHSZAT R 75 SRARIUN % 1 22 T T 2
AR, AR 2B 243, 2016, 31(4): 33-37.

1. TSP ) iE R 4

BN, AN, FRIIR. ST 2 H BRI 2 S
il 532 ) BF 7 2 AT 0], T SEALEOR 5 HOE 2R 2025,
13(1): 36-41.

M, 2RI, BRI IRk 2 S H R IR S N 30
A SR D], IFEANLBAR 5 E 4R 2025, 13(1): 1-5.

2325-0208 / © 2025 ISEP



