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Abstract: An ongoing production stock issue for a three-level confronting a steady crumbling rate for a 

solitary item. The demand rate is a straight capacity of time, and the crumbling rate is constant. The 

multiplying rate is thought to be subject to the length of hanging tight for the next renewal. The point of this 

examination is to limit the complete stock expenses and boost total income. We also checked that the 

production time and ordinarily ideal time used for mathematical frameworks were investigated with a 

consistent creation model. We scientifically study the perfect creation time and renewal choices at the 

retailer. The calculations for this model have been creating in Mathematica Software 9.0. We logically study 

the ideal creation time and recharging choices at the retailer and the effects of different difficulty boundaries 

on the ideal choices. We likewise lead broad some mathematical investigations to look at changed beginning. 

Toward the end, affectability examination occurred for to contemplate the aftereffect of significant 

boundaries with the whole expense of this model. 
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1. Introduction and Literature Review 

Deterioration is characterized as harm, a 

rot of waste value of an article that lessens 

practically from extraordinary ones. Blood, fish, 

berries and root vegetable, alcohol, fuel, 

radioactive chemicals, drugs, etc., lose their 

advantage concerning time. For this situation, a 

rebate markdown value strategy applies to 

advance sales by the providers of these items. In 

the essential food item retailing industry, mass 

merchandisers and storeroom clubs have become 

low-value pioneers by purchasing in colossal 

volume. However, supermarkets work with 

shallow edges and rely upon volume to create 

benefits. Helpless evaluation and stock choices can 

undoubtedly harm the productivity of 

deteriorating things in a retailer. Singh et al. [1] 

have examined an optimal system with time-

proportional deterioration and time-subordinate 

direct interest. Shaikh et al. [2] have clarified a 

stock model for single deteriorating things with 

two particular storage spaces (individual and 

leased stockrooms) because of a limited limit of 

the current stockpiling, i.e., own distribution 

center seeing allowable postponement in 

instalment. Singh et. al [3] fostered a stock model 

for a consistent deteriorating thing with selling 

cost and recurrence of promotion subordinate 

interest of an item under the blended kind 
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financial exchange credit strategy. Bai et al.4] 

speared an EOQ model with direct ward interest 

and diverse holding cost capacities. Banerjee and 

Agrawal [5] have clarified a stock framework 

when the request rate for a deteriorating thing 

depends initially on its selling cost and later on 

the newness condition. Mishra et al. [6] analyzed 

an EOQ stock model that considers the interest 

rate as an element of the stock ward while 

deficiency is adequate. Singh And Mukherjee [7] 

have fostered a stock model for finding the 

methodology for a firm that retails a seasonal 

thing throughout a finite booking time. Kumar and 

Datta [8] San-jos. et al. [9 have explored a stock 

model for non-prompt deteriorating things under 

inflationary conditions though partially multiplied 

flaws are allowed. Tiwari et al. [10] have explored 

a stock model with inconsistent stockpiles while 

each part may have irregular parts of 

undersupplied things with known dispersion. 

Accordingly, thing assessment is essential in all 

circumstances, significantly when things are 

deteriorating.  

 

At the current age, everything relies upon 

a time. Time is a significant factor for fruitful 

business, and without appropriate using time 

effectively, we cannot go on. A portion of the 

researchers examined time-subordinate interest, 

and many; However, most existing models in this 

stock of writing of joint estimating with reference 

value impacts neglect to consider the vital interest 

part of retail inventories. De and Mehta [11], Singh 

et. al. [12] have fostered a deterministic stock 

model for time subordinate interest though 

thought to be steady holding cost with partial 

multiplying. Compared to consistent or 

deterministic interest rates, the showed stock 

level emphatically affects sales and benefits for 

specific things. It happens because massive stock 

measures are exceptionally noticeable than small 

ones, and this expanded perceivability invigorates 

requests by making strategically pitching and 

spur-of-the-moment purchase openings. Mishra 

and Sahib [13] have discussed a stock model for 

deteriorating things with time-subordinate 

interest and time depending on holding cost under 

partial multiplying. Sarkar et al. [14] have fostered 

an EMQ (economies, producing amount) model 

with price and time-subordinate interest beneath 

the impact of dependability and expansion rate. 

Tripathi and Mishra [15] examined an EOQ 

(monetary request amount) model with direct 

time-subordinate interest and diverse holding 

cost capacities. Singh et al. [16] have referenced 

an optimal strategy for deteriorating things under 

time-proportional deterioration and time-

subordinate direct interest rates. 

 

In a couple of studies on production, stock 

writing is talked about; Lian [17] has considered a 

ceaseless audit stock precarious for a retailer 

confronting steady client interest for a solitary 

creation. Viji and Karthikeyan [18] showed a 

financial creation amount model for three degrees 

of invention with Weibull conveyance 

deterioration and lack. This retailer is expected to 

review the notable, broadly utilized request up-to 

strategy in making renewal decisions and arrange 

from two suppliers who contrast inconstancy and 

expenses. Some researchers Sivashankari, and 

Panayappan [19], Khanra [20] talked about a 

creation stock model for constantly deteriorating 

things with two unique paces of creations and 

deficiencies. They have fostered a creation stock 

model for two-level design with declining things 

and identified with defects. Shah [21], Khedlekar, 

and Namdeo [22] inferred a creation stock model 

with disturbance rate time proportional interest 

and thinking about lack. In this paper, we join the 

reference value impact into a stock model of 

optimal estimating for deteriorating things when 

the request rate relies upon both stock level and 

selling cost. All sale incomes and relative stock 

expenses are communicated in start of-period 

cash units whereby a one-period rebate factor 

rediscounts incomes are happening in resulting 

periods. We plan to research how stock level and 

buyers’ value assumptions reflect in managerial 

evaluating choices when clients have repetitive 

long-haul associations with the retailer. Lee and 

Dye [23] discussed a stock model for deteriorating 

items under stock-subordinate interest 

controllable deterioration rate. Soroush [24] has 
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tended to various multicriteria single machine 

booking difficulties while a task handling time is 

either a raised or straight capacity of the span of 

asset allotted to work. Learning and maturing are 

work ward and position-based. Mishra et al. [25] 

have considered a stock model under cost and 

stock ward interest for a controllable 

deterioration rate with deficiencies utilizing 

conservation innovation speculation.     

 

Besides, there is convincing empirical 

proof that the reference cost and the measure of 

showed stock influence interest; however, few 

specialists focus on these impacts simultaneously. 

Presently a day’s protection procedure assumes a 

significant part in stock administration and real-

life things. Safeguarding strategies control the 

deterioration rate and improve thing’s validity. A 

portion of the researchers talked about; We also 

study the communications among assessing, 

deteriorating rate, shape parameter of stock level 

and reference cost, and analyzing the initial 

reference value means for the retailer’s optimal 

estimating methodology. The expression 

“overabundance” utilizes in money/creation. A 

couple of deals with deficiency and multiplying 

are discussed: Begum et al. [26], Kumar et al. [27] 

discussed how we benefit from expansion 

creation, stock models with time-subordinate 

interest with partial accumulation. Sarkar and 

Sarkar [28] have dealt with an improved stock 

model time-differing deterioration rate and stock-

subordinate interest with partial multiplying. Tai 

[29] had tended to a stock model where things are 

audited through various transmission measures 

on different quality attributes already conveyance 

to clients. Each screening method on a solitary 

quality particular has an autonomous screening 

rate and flawed rate. Deficiency delay purchasing 

is also reasonable in the model. Wu et al. [30] have 

doled out two stock frameworks with trapezoidal-

type request rate and time-subordinate 

deterioration rate with partial accumulating. 

Sadeghi et al. [31] have dealt with a multi-thing 

financial creation amount model with fluffy 

uniform interest is created in which deficiencies 

are allowed, and the distribution center space is 

confined. Samanta [32] has zeroed in on the 

investigation of partial multiplying stock issues. 

Chowdhary et al [33] Mahapatra et al. [34] dealt 

with a stock issue for deteriorating things with 

time and dependability subordinate interest and 

partial delay purchase.  

 

This paper adds two streams of writing: 

(1) the limited arranging limit stock model for 

deteriorating things with direct/straight time-

subordinate interest, and (2) shortage is allowed 

evaluating with reference value impacts. The 

principal stream of the writing expects that the 

completion stock levels are limited to nothing and 

that interest relies just upon the direct pattern 

level and current cost. The subsequent stream 

typically disregards the impact of the 

deterioration rate upon demand. The paper is 

coordinated as follows: Section 2 gives the 

fundamental documentation and suspicions for 

the proposed stock model. Area 3 talks about the 

mathematical models for the stock framework. 

Area 4 determines theoretical outcomes for 

optimal arrangements. Segment 5 presents a 

numerical guide to validate the proposed model. 

Area 6 gives an affectability analysis of the 

significant parameter and a graphical analysis. 

Lastly, section 7 talked about end with ideas for 

future exploration work utilization of this paper. 

 

2.0 Assumptions and Notations 

 

2.1: The assumptions of an inventory model 

are as follows: 

1. The production rate is well known and 

constant. 

2. The demand rate is a linear function of 

time and nonnegative. 

3. Three rates of production are considered. 

4. The item is a solo product; it does not 

associate with any other inventory items. 

5. The production rate is always greater 

than or equal to the sum of the demand 

rate. 

6. The lead time assumes zero or negligible. 

7. Replenishment rate is finite. 
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8. Shortages are allowed and partial 

backlogging. 

 

2.2: Notations: 

(a) p  –      Production rate is per unit’s time. 

(b) D – Demand rate per unit 

time ( )= +D a bt , where a and b are a 

constant  

parameter and non-negative.  

(c)    –     Deterioration rate without 

preservation technique. 

(d) 1S  –     Maximum inventory level at a 

time 1T . 

(e) 2S  –     Maximum inventory level at a 

time 2T . 

(f) 3S  –     Maximum inventory level at a 

time 3T . 

(g) B  –      Maximum shortage level. 

(h) pc –      Production cost per unit. 

(i) ch  –     Holding cost per unit time. 

(j) 0C –     Set-up cost per production cycle. 

(k) 1( )  – Deterioration rate after investing 

in preservation technology. 

(l)  –       Cost of preservation technology 

per unit time where ξ > 0. 

(m)  –       The sensitive parameter of 

investment to the deterioration rate. 

(n) cs –      Shortage cost per unit/per unit 

time. 

(o) cl – Lot sale cost per unit time. 

(p) T –       Length of the inventory cycle. 

(q) iT   –     Unit time in 

periods 1,2,3& 4=i . 

(r) TC  –   Total cost. 

 

3. Mathematical Model and Solution 

Each production starts with first 

opening/initial stage and stops with the last 

closing stage. Demand rate is time dependent. Let 

us assume that the production started at the time 

0t =  and finished at the time t T= . Let during 

the time interval  10,T , the production rate be 

‘ p ’ and demand rate be ‘ ( )D a bt= + ’where 

,a b  are a positive value and D is less than p . 

The stock attains a maximum inventory level 1S at 

time 1t T= . Again during the time intervals 

 1 2,T T  and  2 3,T T , the rate of growth to be 

considered as ( )c p D−  and ( )d p D−  where c  

and d  are constants. 

 
The inventory level attains maximum inventory 

levels 2S  and 3S  at the time 2T and 3T  respect. 

During the decline time, the product becomes 

technologically obsolete. The inventory level 

decreases due to demand at a rate of D. When 

inventory reduces to zero total time of a cycle 
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t T=  the shortage will reach its maximum values. 

The manufacturer practically backlogs the 

insufficient demand via a subcontract. Let ( )I t  

denote the inventory level of the system at the 

timeT . 

The following differential equations controlling 

the inventory system in the time interval [0, ]T  

given are as follow: 

 

Phase-1: When Shortage is not allowed; 

1

( )
( ) ( ) ; 0+ = − +  

dI t
I t p a bt t T

dt
                     (1) 

  1 2

( )
( ) ( ) ; T+ = − +  

dI t
I t c p a bt t T

dt
                        (2) 

  2 3

( )
( ) ( ) ; T+ = − +  

dI t
I t d p a bt t T

dt
                     (3) 

3 4

( )
( ) ( ) ; T+ = − +  

dI t
I t a bt t T

dt
                     (4) 

 

Phase-2: When shortage allowed 

 

4

( ) ( ) 
; T

1 ( )

+
= −  

+ −

dI t a bt
t T

dt T t
                     (5) 

With boundary conditions   1 1 2 2 3 3 4(0) 0 ,  ( )  , ( )  , ( )  , ( ) 0 & ( )= = = = = = −I I T S I T S I T S I T I T B  

              (6) 

A solution of the phase-1 from differential equations (1), (2), (3) & (4) using boundary condition (6) are as 

follow: 

2
I(t)=

−  − − − + + − + 
t t t t te b be a a e p p e bt e        


                                            (7) 

2
I(t)=

−  − − − + + − + 
t t t t tce b be a a e p p e bt e        


      (8) 

2
I(t)=

−  − − − + + − + 
t t t t tde b be a a e p p e bt e        


                 (9) 

4 4 4

4

2
I(t)=

−  − − + + − + − 
T T Tt t t te be be a e a e bt e bT e        


     (10) 

A solution of the phase-2 differential equations (5) using boundary condition (6) is as follow: 

2

4

1
I(t)= ( )( ) ( ) − − + + + − + − bt bT B b a bT T t b T t  


                 (11) 

Maximum inventory level 1S : The maximum inventory level during time 1T  is solve as follow from equation 

(6) & (7), 1 1 ( )I T S=  
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1 1 1 1 1

1

1 2
S =

−  − − − + + − + 
T T T T Te b be a a e p p e bT e        


 

Expanding the exponential term and overlooking the third span and higher power of   for the small value of 

  then we get 

2 2 2

1 1 1
1 1 1S =

2 2 2

 
+ − − + 

 

bT a T p T
aT pT

 
                                                                        (12) 

 

Maximum inventory 2S : The maximum inventory level throughout time 2T  is solve as from equation (6) & 

(8), 2 2 ( )I T S=  

2 2 2 2 2

2

2 2
S =

−  − − − + + − + 
T T T T Tce b be a a e p p e bT e        


 

Expanding the exponential term and ignoring the third term and higher power of   for the small value of   

then we get 

2 2 2

2 2 2
2 2 2S =c

2 2 2

 
+ − − + 

 

bT a T p T
aT pT

 
                                                                     (13) 

 

Maximum inventory 3S : The maximum inventory level during time 3T  is solve as follow from equation (7) 

& (9), 3 3 ( )I T S=  

3 3 3 3 3

3

3 2
S =

−  − − − + + − + 
T T T T Tde b be a a e p p e bT e        


 

Expanding the exponential term and neglecting the third span and higher power of   for the small value of 

  then we get 

2 2 2

3 3 3
3 3 3S =d

2 2 2

 
+ − − + 

 

bT a T p T
aT pT

 
                              (14) 

 

4. Cost calculation of inventory model 

 

 

1.  Production cost pPC Dc=                                (15) 

2.  Set up cost 0=cTS C                                             (16) 

3.  Holding cost of per unit time cTH  

31 2 4
4

1 32

0
0

( ) ( ) ( ) ( ) ( )

TT T T
T

c c c

T T T

TH h I t dt h I t dt I t dt I t dt I t dt
 
 = = + + +
  

      
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    

( ) 

1 1

1 2 1 2 1 2

2 3 3 2 32

1
1 1 1

3

( ) ( )
1 2 1 2

3

( ) ( )
2 3

e 2 ( ) 1 e ( 1 ) 2 e (2 ( 2 ))

2

e 2 (e e )( ) e ( ) 2 2 2 ( )

2

e 2 (e e )( ) e ( ) 2 2 2 ( 2

−

− + +

− + +

− − + − + + − + − +
+

− − + + − − − + +
+

− − + + +

=

− − − +

T TT

T T T T T T

T T T TT
c

T

a p T b T T

c b a p c T T a p b b T T

d b

h

a p d T T a p b b T T

 

   

  

   



     



      

3 4 3 4

3

( ) ( )2
3 4 3 3 4 3 4 4

3

3)

2

2 ( 1 e ) (2 2 ( )( ) 2e ( 1 ))

2

− + − +
− +

 
 
 
 
 
 
 
 
 
 


+ −


+ − + − + + − 
 
+



+
T T T T

a T T b T T T T T T
 





     



 

Expanding the exponential functions and ignoring second and higher power of   then 

( ) ( ) ( )
22 2 2 2 2

1 1 2 2 3 3 4( ) 2 2 ( ) 2 2

2
c c

bT c T T b a p d T T b a p b T T
TH h

   



 − − − + − − − + + −
=  

  

  

 (17) 

4. Deterioration cost of finished products cTD  

31 2 4
4

1 32

0
0

( ) ( ) ( ) ( ) ( )
 
 = = + + +
  

    
TT T T

T

c d d

T T T

TD c I t dt c I t dt I t dt I t dt I t dt   

Expanding the exponential functions and overlooking second and higher power of   then 

( ) ( ) ( )
22 2 2 2 2

1 1 2 2 3 3 4( ) 2 2 ( ) 2 2

2

 − − − + − − − + + −
=  

  
c d

bT c T T b a p d T T b a p b T T
TD c

   



  

 (18) 

5. Preservation Cost =cPT T                               (19) 

6. Shortage Cost 

4

( )= − 
T

c c

T

TS s I t dt  

22 3
2 4

4

2

4
4

4
2 2 2 2

− − − +
 

= −  
 

+ − −c c

bTTaT bT
BT BT aTT

aT
bT TTS s                             (20) 

7. Lot sale cost 

4

1
( ) 1

1 ( )

 
= + − 

+ − 

T

s s

T

TL l a bt dt
T t

 

2

4 4( ) (3 2 )
6
 = − + + 

s
s

l
TL T T a bT bT


                                                            (21)                                  

The total cost of this model  = + + + + + +c c c c c sTC PC TS TH TD PT TS TL  



    

 

 

2032 

 

Vol. 44 No. 8 

August 2023 

Journal of Harbin Engineering University 

ISSN: 1006-7043 

( )

( ) ( ) 

2 2 2 2

1 1 2 2

22

3 3 4

2

4
0 4

2

4

2 22 3
2 4 4

4 4 4

( )
( )

2

(

( ) 2 2 (

)
4)

(3 2 )
6

2 2

2

2 2

2

− − − + −

− − + + −

 

 +
+ + + 

 
 −

= + + + + 
 
 
− − − − + + − − 
 





 

c d
p

s

s

T h c
C c a bT

l T T
TC T a bT bT

aT bTTaT bT
c

bT c T T b a p d T

T b a p b T T

BT BT aTT bT T









 

  (22)        

Let 1 4 2 4 3 4 4; ; &= = = =T T T T T T T T     therefore the whole cost will be 

(

) ( ) 

 

2
2 2 2 2 24

0 4

2
2 2 2 2

4

2 3 3 24
4 4 4 4 4

( )
( ) ( ) ( ) (1 )

2

( 1)
(2 ) 2( ) ( ) ( )

6

( 1)
(3 2 ) 2 ( 1)( )

2

c d
p

s

s

T h c
C c a bT b c d

l
TC p a c d T

T c
aT bT bT B aT b T


     



 
       


  

 +
+ + −+ − + − + − 

 
 −

= + − + − − + − + + 
 

− 
+ + − − + − +

 
 

(23) 

 

Objective 

 

The objective of the study is to regulate the optimal value of preservation cost * for this model that 

minimizes the total cost TC is as follows Put 1  −= e   then equation reduces to TC follow as; 

(

) ( ) 

 

2
2 2 2 2 24
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(24)                                                                                                                                            

Differentiating cost function TC  concerning   
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 (25)  

                     

Again, differentiating cost function concerning    
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2
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;  
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The optimal value *  will be calculated using Mathematica-software-9 from equation (25). The next 

objective of the study is to determine the optimal value of
*

4T , therefore the value of
*

4T , which minimizes 

TC  as surveys then differentiate concerning 4T . 
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4 4
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(27)           

Again, differentiate cost function concerning 4T then equation becomes 
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5. Numerical Analysis 

The following data has been considered an 

illustration to validate the proposed model. 

Production rate is $200, the demand rate of 

parameter 5, 4, 2& 2.5= = = =a b c d , unit, 

production cost is $10; deterioration cost $2, set-

up cost $200, holding cost $0.3 per unit, 

0.6, 0.7, 0.8& 2.1= = = =     

deterioration rate is $0.2, backlogging cost $2.2 lot 

sale parameter $1.6. The optimal value of 

preservation technique
* , the optimal value 

of
* * * * *

1 2 3 4,T ,T , &T T T , maximum inventory of 

* * *

1 2 3, &S S S and an optimal total cost
*TC , with 

preservation technology, respectively have been 

calculated with the help of equation (25, 27,12, 

13,14 & 24), shown in table -1: 

 

 
p  *  

*

1T  
*

2T  
*

3T  
*

4T  
*T  

*

1S  
*

2S  
*

3S  
*TC  

200 5.11 12.04 14.04 16.05 20.06 42.13 768.28 3004.32 6022.85 65635.3 

400 6.29 23.63 27.57 31.51 39.39 82.72 1258.99 5276.48 10878.9 78497.4 

 

Table-1 (Optimal Value of Different Parameters) 

 

6. Sensitivity Analysis 

Effect of changes in the different parameter 

of the proposed model, the sensitivity analysis is 

performed by considering 15% and 30% increase 

or decrease in each one of the above parameters 

keeping all other parameters the same. The 
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sensitivity analysis is carried out by changing the 

specified parameter , , , , , , , &p d s sp a b c d c c c l  

Table 2 shows the sensitiveness of the various 

parameters on optimal value 

of
* * * * * * * * *

1 2 3 4 1 2 3, ,T ,T , , , , &T T T S S S and total 

cost 
*TC the study manifested the following facts: 

Table-2 

 

Parameter *  
*

1T  
*

2T  
*

3T  
*

4T  
*T  

*

1S  
*

2S  
*

3S  
*TC  

p  30 8.81 29.09 29.09 29.02 29.09 -22.53 19.16 22.69 24.19 16.36 

15 4.70 14.55 14.57 14.52 14.59 -12.73 9.58 11.34 12.09 8.18 

-15 -5.47 -14.69 -14.70 -14.81 -14.72 17.27 -9.58 -11.34 -12.09 -8.18 

-30 -11.93 -29.56 -29.58 -29.63 -29.57 42.01 -19.16 -22.69 -24.19 -16.36 

a  30 -0.26 -2.89 -2.88 -2.92 -2.86 2.94 -0.48 -0.57 -0.60 0.79 

15 -0.13 -1.40 -1.38 -1.49 -1.41 1.43 -0.24 -0.28 -0.30 0.40 

-15 0.12 1.43 1.47 1.38 1.43 -1.42 0.24 0.28 0.30 -0.40 

-30 0.25 2.84 2.82 2.75 2.82 -2.54 0.48 0.57 0.60 -0.79 

b
 

30 -15.65 -20.34 -20.32 -20.42 -20.35 25.55 11.64 8.26 6.82 12.12 

15 -8.21 -11.45 -11.49 -11.51 -11.48 12.96 5.98 4.32 3.61 5.79 

-15 9.79 15.47 15.42 15.39 15.43 -13.36 -5.34 -3.56 -2.80 -6.85 

-30 21.34 33.40 31.35 30.31 32.36 -27.21 -11.00 -7.50 -6.01 -13.18 

c
 

30 -1.56 12.23 12.22 12.21 12.24 -10.90 34.97 30.00 43.84 21.52 

15 -0.78 6.08 6.10 6.05 6.11 -5.76 17.42 14.97 21.03 11.72 

-15 0.79 -6.13 -6.15 -6.22 -6.15 6.56 -16.55 -15.00 -19.42 -13.52 

-30 1.77 -12.36 -12.35 -12.39 -12.33 14.06 -33.16 -30.00 -38.18 -28.61 

d
 

30 -2.34 17.63 17.63 17.57 17.63 -14.98 66.71 66.16 50.00 -31.68 

15 -1.17 8.82 8.87 8.79 8.85 -8.13 32.94 34.06 25.05 -14.03 

-15 1.18 -8.87 -8.86 -8.96 -8.89 9.75 -33.74 -31.76 -25.00 14.08 

-30 2.55 -17.84 -17.83 -17.87 -17.81 21.67 -65.18 -59.14 -51.00 30.66 

pc
 

30 8.62 -0.73 -0.74 -0.74 -0.72 0.73 -3.60 -2.72 -2.35 0.04 

15 4.51 -0.40 -0.38 -0.43 -0.37 0.37 -1.85 -1.40 -1.21 0.02 

-15 -5.47 0.35 0.33 0.26 0.33 -0.32 1.68 1.27 1.09 -0.03 

-30 -11.54 0.68 0.68 0.63 0.68 -0.68 3.46 2.60 2.25 -0.06 

dc
 

30 0.00 19.21 19.20 19.12 19.17 -16.09 0.00 0.00 0.00 9.41 

15 0.00 9.57 9.58 9.53 9.60 -8.76 0.00 0.00 0.00 4.67 

-15 0.00 -9.70 -9.64 -9.71 -9.64 10.67 0.00 0.00 0.00 -4.67 

-30 0.00 -19.34 -19.32 -19.42 -19.36 20.00 0.00 0.00 0.00 -9.35 

sc
 

30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -42.39 

15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -20.55 

-15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.19 

-30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 42.39 

sl
 

30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 55.15 

15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 27.57 

-15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -27.57 

-30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -55.15 

 

Table-2 (Sensitivity Analysis of Different Parameter) 
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The optimal value of 
*  the slight change in the 

value of parameters , &a c d , moderately 

&pc p  and highly with b . 

The optimal value of 
* * * *

1 2 3 4, , , &T T T T T  slightly 

change in the value of parameters & pa c , 

moderately c  highly with , , & dp b d c . 

The optimal value of 
* * *

1 2 3, &S S S  slightly change 

in the value of parameters & pa c , moderately b  

highly with , &p c d . 

The optimal value of 
*TC  moderately changes in 

the value of parameters , & dp b c   highly with the 

value of , , &s sc d c l  whereas slightly 

with & pa c

6.1. Graphical Analysis  

The graphical representation of the optimal 

total cost concerning the preservation technology 

is the convexity of 
*TC concerning 

* and an 

optimal time shown in figure-2 and figure-3. 

 

Figure-2: Total cost and preservation technique Figure-3: Total cost and optimal time 
*

4T
 

 

7. Conclusion: 

  

The proposed model is ideal for a recently 

dispatched item with a steady example to a certain 

degree in time-subordinate interest. In the present 

circumstance, the model is alluring since 

beginning at a low pace of creation, a massive 

quantum of a load of assembling things. Because 

of this, we will get customer fulfilment and 

procure more potential profit. Here we set up a 

mathematical model and an answer for this. In 

this model, a numerical model and its affectability 

analysis are given. The proposed stock model can 

precisely help the maker and retailer determine  

the optimal request amount, process duration, and 

total stock expense. We could generalize the 

model for the time value of cash. Also, we could 

consider the unit buy cost, time-subordinate stock 

holding cost, and others as time-subordinate. For 

future exploration, this model can be stretched out 

differently. For example, we may expand the 

interest for a wide range of criteria. We could 

generalize the model for the time value of cash. 

Consequently, our model has another managerial 

knowledge that aides an assembling 

framework/industry to acquire the optimal 

benefit level. The numerical model gives us a 

promising outcome, practically speaking.  
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Future Scope- This model can be extended from 

numerous points of view for additional 

exploration, including diverse interest rates like 

steady, quadratic, cubic, Weibull deterioration 

with three and more parameters, time-limiting, 

and modify of wrong things. A possible future 

examination issue is to look at the impact of time-

moving damage on the ideal course of action. 

Another charming and testing component are 

thinking about a multi-thing. 
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