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Abstract 

Inventory models play a leading role in analyzing many real-world situations encountered in places such as 

grocery and vegetable markets, market yards, and oil extraction industries. In this article, we developed an 

inventory model for depleted items and set an acceptable default for inflation. Given his model, the demand rate 

is assumed to depend on the inventory, and the deterioration rate for each position follows a Weibull 

distribution. This model is developed under the circumstances depending on whether the credit life is less than 

the cycle time Also, in these scenarios, new model have been developed to obtain the EOQ. Finally, we 

analyzethe results and present working examples. 

  

Keywords: inflation; inventory-dependent demand, Perishable goods. 

 

1. Introduction 

 

According to the classic inventory EOQ strategy, buyers often pay for their items when they get them. Customers 

may be given credit time by the provider to re-energize them in a competitive marketplace. Deferring payment to 

the provider as a value refund is an option that customers may choose to employ. Since the purchase price is 

lowered, clients are more likely to look for additional income. Due to suppliers&; exchange credit, businesses are 

often incentivized to buy inbulk. Expired fees will not be levied if the case is settled within the allotted time 

period. In the event that a payment is not made in full, interest will continue to accumulate until the debt is 

paid off. The &quot;rescue esteem&quot; of a resource refers to its resale worth after its useful life hasexpired. 

Experts in the design of several inventory models have taken into consideration I allowable instalment deferral 

(iii) salvage value. 

In most of the cases customer never realise that breaking the elements into parts may have a huge impact. Most 

of the stockpile had been removed by now, and just a few things remained. Don't forget to account for resources 

that will be rendered ineffective over time due to degradation, decay, or death. It's a practical component that real 

supplies in supply dissolve. To prevent disintegration, one must use the finest inventory management strategy 

possible. Failing inventory models have contained functional components from real-world systems for some time 

now. 

 

First, Ghare and Schrader [2013] suggested reviewing the typical inventory model where inventory depreciates 

consistently and there is no inventory shortage. Weibull circulation, on the other hand, has been proven to 

communicate both disappointment and anticipation. Due to a weibull-appropriated item, examiners have been 

compelled to consider the possibility of an object disintegrating in the brain. Undercover, Philip, and Tadikamalla 

expanded the weibull request size model in line with the gamma message. 

Some of the earliest time inconsistent models were developed by Resh et al. [2016]. The majority of individuals 

could think that a constant interest rate makes sense throughout the latter stages of a manufactured descent's life 

cycle.. In the development and end phases of life cycle, a straight capacity may be gleamingly exact. Their 

temperamental interest in these models has been measured utilising a variety of proven propositions throughout 

time by these scientists and researchers. 

 

There has never been an accurate model for degradation before (dt1-n/n)nt1/n ,D is the demand, and T is how long 

it takes to complete a certain manufacturing cycle n. Due to the varying decay rate of the weibull distribution, 

Author authorised shortages that were completely backlogged. 

 

As Roychaudhury and Chaudhuri[2014], Padmanabhan and others have shown, there are a variety of models that 

may be used to blur objects at a consistent rate under different display ideas. Customers are more likely to buy 

more when there is a large supply of the product. Marketers use this technique to increase the sales of every 

manufactured commodity they can think of. This association has also been found in an advertising research. To 

solve inventory difficulties that emerge while showing inventory upon request, O.R. experts have recently focused 

their efforts. Raafat's extended conveyance for part rebate value technique for swiftly failing items is distinctive 

in terms of contemporary trends in inventory display. Both I straight up/down inclination asked for interest rate 
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and (ii) suddenly rising/declining requested rates were thoroughly examined in these certificates. In the presence 

of enough time, the prerequisite cannot be constantly raised. 

 

An item's demand is limited by both its current availability and its selling price, according to a model created in 

2014 by Datta and Paul 

Providing a rapid recharge rate for deteriorating items with an optimal value rebate approach was Yang and 

colleagues' [2013] aim. Incentives for customers may be included into a product when its environmental, 

financial, and customer value propositions are all in sync. The notion of natural factor may be distinguished from 

item esteem using an evaluation procedure. 

Modeling fading objects, we created a correlation between a product's selling price per unit and its stock interest 

level. 

 

Moon et al. [2015] studied an inventory model that takes into account the degradation and improvement of store 

items.. Propose a no-resumption policy for all goods in an interest rate model with constant monetary generation 

quantities. As a result of the author's optimistic outlook for the future, he predicted that the steady pace would 

slow down. 

There were changes made to the inventory model developed by Deng et al. [2013]. Keep in mind this time point 

happens before to when interest rates stabilise, and this time point occurs after when interest rates stabilise. This 

is a critical distinction to keep in mind. On the whole, it seems that agents are laser-focused on a single issue. 

Consequently, the inquiry is defective since it only looks at a subset of the whole arrangement space. 

Their attention is drawn to the outcomes of the two cases above and their discussion of the findings. People often 

compare the degeneration of time to that of rotting products. As a result, delivery time was a key consideration 

for the programmer, as was the cost and request rate. It is necessary to thoroughly investigate the model's 

mathematical and graphical components in order to fully comprehend it. 

By permitting products to decay at a same pace with divergent storage costs, Ghosh and Chakrabarty [2013] 

proposed an inventory model with two storerooms. 

 

To pique interest in decaying items, an inventory model was planned, but it was placed on hold. Additional to 

that, the author envisaged a range in the pace of disintegration. A complete mathematical and psychological 

examination of the association was completed as a result of the association's expanding boundaries. 

Two-model outlines Nandagopal and Thirumalaisamy [2015] established Weibull appropriation with subordinate 

force design demand for decaying items with or without faults. The author also considered Ju. Ghosh and 

Chakrabarty [2013] provide an inventory model with two storerooms that allows for the same rate of item decay 

and different holding prices to be tolerated. 

 

To account for the unavoidable deterioration of certain items, Kumar and Singh [2015] developed an inventory 

model that incorporated a lifetime component. Additional to that, the author envisaged a range in the pace of 

disintegration. A complete mathematical and psychological examination of the association was completed as a 

result of the association's expanding boundaries. 

 

Researchers in 2015 came up with a unique two-boundary weibull appropriation with subordinate force interest 

model for decaying things [Nandagopal and Thirumalaisamy]. As a result, inventors viewed the whole skyline to 

be a single thing that could be purchased at any given moment. The mathematical model and affectability test are 

completed by using a variety of restrictions. 

By Sicilia and others When a second is added to the timeline for stock replenishment, one additional item will be 

recalled for stock. For as long as they are purchased over an infinite time horizon with some delay, deficiencies 

are acceptable. 

 

Shirajulet al.[2016] suggested a creation model with an expected force design that was dramatic and straight 

without any faults, as well as a consistent disintegration rate. A convex mathematical model strengthened the 

approach's credibility. There will always be one item available. Mathematical models and an affectability test are 

also used in the study. 

 

Sicilia and other countries If there is a second planned replenishment, one additional item will be kept in stock to 

ensure that the inventory is replenished in the event of a shortage. For as long as they are purchased over an 

infinite time horizon with some delay, deficiencies are acceptable. 
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We found nothing amiss with the model of the beginnings of creation proposed by Shirajulet al.[2016model]. The 

pace that it was generated and dissolved were both in accordance with what had been projected. A convex 

mathematical model strengthened the approach's credibility. 

This approach always takes demand into account when making decisions on inventory and production. However, 

demand fluctuates with time in the conventional inventory model (Montgomery et al, 2016; Padmanabhan and 

Vrat, 2017), which has traditionally been thought to be constant. So researchers began considering demand that 

is time-dependent (Dave, 2017; Henery, 2018; Hill, 2016; Teng et al., 2013); demand that is fluctuating (Hsu and 

Li, 2014); demand that is stock-dependent (Sarkar and Sarkar, 2016; Sarkar, 2018); demand that is price and stock 

dependent (Pal et al., 2014a); demand that is time-and-and and dependent on (Wee, 2018); and demand that is 

dependent A high-quality, trustworthy product is essential in today's highly competitive industry in order to 

develop a strong brand. As a consequence, product quality and reliability are typically seen as intertwined. In 

order for a product to stay in the market for a long length of time, it must be of high quality. Over a certain length 

of time, reliability is a measure of how likely it is that a given system will not fail. When it comes to real-world 

demand, it makes more sense to conceive of it as time and reliability dependent. The more trustworthy an item is, 

the more likely consumers are to buy it over time, since time has a positive effect on many customers. 

Krishnamoorthi and Panayappan (2013) focused on manufacturing faults because of the necessity for rework and 

shortages. Researchers Sarkar et al. examined the issue of optimal reliability in the context of damaged products. 

It wasn't considered in the traditional inventory that things had deteriorated. The influence of inventory model 

deterioration cannot be overlooked in practise, although The decay or spoilage of a thing is referred to as 

"deterioration." Consequently, the utility of items such as electrical equipment, food, and other consumables 

diminishes as they age. In addition, it's probable that enterprises will be forced to buy large amounts of products, 

which might lead to deterioration. In 2015, Skouri and colleagues developed a new inventory model for 

deteriorating items. There was a model presented in Papachristos and Skouri (2017), Abad (2018), and Manna 

and Chaudhuri (2018), which featured a time-dependent deterioration rate and partial backlog. Dye and colleagues 

used a general-type item deterioration rate (2019). The cyclic degradation of an object was taken into 

consideration by Panda et al. (2014) while building a model. For deteriorating commodities that weren't paid for 

until later, Liang and Zhou (2018) looked at two warehouse inventory models. Weibull's temporal distribution 

function is being studied by just a few scientists (Giri et al., 2019; Panda et al., 2018; Pal et al., 2014b). 

 

There is a risk of supply shortages owing to product deterioration. Though some customers will be patient until 

the scarcity time is through and their items arrive, there are others who will not. The backlog of unfulfilled demand 

has been studied by several scholars. Inventory models in which only a certain portion of the demand during the 

inventory period is backlogged and the rest is lost  (LS) have been explored in many studies, such as those by 

Chu, Montgomery, Park, and Rosenberg, have been examined (2017). In Hung's view, demand may be any 

nonincreasing function of customer wait time until the next replenishment, while backlog can be any growing 

function of demand (2011). The backlog rate may be estimated based on customer behaviour. Chang and Dye 

(2019) used Abad's reciprocal backlog rate to create it. Skouri and Papachristos studied multi-period inventory 

models with a negative exponential backlog rate (2002). Teng et al. (2019) assume that Chang and Dye (2019) 

and Skouri and Papachristos (2019) estimate that the backlogging rate decreases as the waiting time until the next 

replenishment increases (2019). Rosenberg (2017), Park (2017), Wu (2016), Wang (2019), San Jose et al. (2005, 

2018), Taleizadeh et al. (2018), and others have studied inventory models with partial backlogs. 

 

Inventory Model 

Introduction 

In modem deal, it is regularly seen that a client is permitted some elegance period prior to settling the records 

with the provider or the maker. Suppliers may impose interest if a payment is postponed during this period, but 

customers are exempt. As long as the client can postpone the due date for any permitted deferral period, this 

strategy is advantageous to them. It's possible that he may make money by selling the items and receive interest 

on that money as well. If a consumer has the option of delaying the payment of their renewal account until the 

last day allowed by service providers or manufacturers, they should do so. Because it is seen as a kind of credit, 

suppliers are able to recruit new clients. With less capital required to maintain inventory for the length of the loan 

term, it assists in bulk product offerings and decreases the cost of keeping inventory for clients. A fair delay of 

payments is a good concept for both suppliers and consumers. Even if something first seems to be solid, it will 

ultimately fall apart. When Misra (1975) used the EPQ model to characterise material degradation, he was the 

first to do so. 

 

Economic request amount inventory model under circumstances of reasonable deferral in instalments by Goyal 

was the subject of Chand and Ward (1985). (1985). A model established by Choi and Hwang (1986) that estimated 
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the production rate for deteriorating goods confined an all-out cost effort within a restricted arranging period. A 

multi-part size creation inventory system was investigated by Yang and Wee (2003) for deteriorating goods that 

are constantly being created and requested. When the completed product is also dependent on a continuous rot 

rate, Rafat (1985) enhanced the Park (1983) model. 

An interest rate is known (which lowers over time), there are no faults, and there is also a known creation speed 

in the models of Aggarwal (1991). (which might vary from period to period during a limited arrangement period). 

Pakkala and Achary suggested an inventory model for degraded products creation based on two storage zones 

and a constant interest rate (1992). An ELSP may take up to a year to degrade, according to studies published in 

2005. A great example of how to plan and schedule production may be found in Silver, Pyke, and Peterson's 

(1998) "Inventory Management and Production Planning and Scheduling." Here is a Weibull disintegration 

inventory model for deferred payment. Value returns cover disintegrated items. The model's flaws go unaddressed 

in this approach. 

 

Assumptions and Notations 

The following assumptions are used in developing this model: 

1. Demand rate is limited and known.  

2. Shortages are not permitted.  

3. An endless arranging skyline is accepted.  

4. The pace of creation for every item is limited.  

5. Every unit of an item that is delivered is accessible to satisfy the need.  

6. The item begins disintegration when the creation is ended, and the value markdown begins.  

7. The pace of creation is autonomous of the creation parcel size,  

8. The time to crumbling of the item follows a dramatic appropriation.  

9. There is no trade or fix for a crumbled thing.  

10. The creation parcel size is obscure yet consistent.  

11. Customer is permitted credit period and the credit time frame is not exactly or equivalent to the creation 

process duration. 

 

The notations used in this chapter are below; 

P: Production rate of the specific product expressed as the number of units produced in one unit of time. 

D: Product demand expressed as the number of units per unit of time 

A: The product's setup fee. 

H: The product's inventory carrying cost per unit and per unit of time. 

K: The cost of producing one unit of the product. 

R Price reduction for the product as a whole. 

A: Quantity ordered/unit time. 

M: Acceptable payment lateness (credit period). 

L £: Interest lost each unit of time as a result of the credit period. 

L £i: Interest lost per unit time as a result of the credit period in which M< T 

IE2: Interest payable by the customer to the supplier for the time period for which M > T 

IP; Interest lost per unit time as a result of the credit period. 

 

T2 = T-T1 

I1(t1) Time varying inventory level for product in the cycle segment, 

0≤t1≤T1 

I2(t2) Time varying inventory level of the product in the cycle segment, 

IM): The product's maximum inventory level. 

Total cost per unit of time (TVC-T). 

The ideal cycle time is T*. 

Scale parameter, 0 <a <1, is given by a 

Shape parameter, β more than 0,given by p 

 

Mathematical Model 

The inventory level is sometimes zero when time/= 0, which is the start of the demanding season. As the customer 

demand increases, inventories are built up until they reach ITX)[0,7]. During this time, inventory is at peak at o-

i and there is no compensate in quality. When the completion of inventory reaches at top establishment reaches 

to an end and settlement in deterioration. Beginning of any new stock occurs when the existing inventory reduced 

to zero after time P. The process will repeat  further and further.After the delivery process is over, now start the 
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deterioration period of all items and the control of any levels in inventory is done by the method of differential 

calculus, 
𝑑𝐼1ሺ𝑡1ሻ

𝑑𝑡1
= 𝑝 − 𝑑, 0 ≤ 𝑡1 ≤ 𝑇1 

……………………1 
𝑑𝑄2ሺ𝑡2ሻ

𝑑𝑡2
+ 𝐼2ሺ𝑡2ሻ𝛼𝛽𝑡2

𝛽∗2
= −𝑑, 𝑟1 ≤ 𝑡2 ≤ 𝑇 

……………..2 

Where 0 < a < 1,β> 0 

In this example, is used to control the size, while is used to control the form. "\s/j(0)=0 These equations' boundary 

conditions are, 

I2(t2) = 0 

The boundary condition 7j(0)=0 may be used to solve problem (1): 

I1(t1) = (p-d)t1                                                          0≤t1≤T1  ………………………3 

 

Integrating Factor is used in the second formula 

 

The integrating factor solution must be employed in order to solve issue (2). 

𝐼2ሺ𝑡2ሻ𝑒
𝛼𝑡2

𝛽

= −𝑑∫ 𝑒𝛼𝑡2
𝛽

𝑑𝑡2 + 𝑐 

 

After removing those parts of the exponential function involving the second and higher powers of the constant, 

we have the expansion, 

𝐼2ሺ𝑡2ሻ𝑒
𝛼𝑡2

𝛽

= −𝑑∫ ൫1 + 𝛼𝑡2
𝛽൯𝑑𝑡2 + 𝑐

= −𝑑 ൭𝑡2 +
𝛼𝑡2

𝛽+1

𝛽 + 1
൱ + 𝑐

 

Now using the initial condition /2(r2)=OinIn other words, we may get the needed answer to equation (2) as 

follows: 

𝐼2ሺ𝑡2ሻ = 𝑑 ൥ሺ𝑇2 − 𝑡2ሻ +
𝛼൫𝑇2

𝛽+1
− 𝑡2

𝛽+1
൯

𝛽 + 1
൩ 𝑒−𝛼𝑡2

𝛽

 

………….4 

Denote T1 and T2 by T 

It is discuss that, JX(TX) = I2(0) 

(p-d)T1 = d(T2 +αT2
β+1) 

Since 0 < a < 1 Leaving out the word "from the right" results in 

(p-d)T1 =dT2 

(p-d)(T-T2 )= dT2 

T2= (p-d)T/p………………………5 

 

T1 =dt/p 

Order Quantity  Q =I1 T1 = I2 (0) = (p – d)T1……..7 

Production costPC = pkT1 /T = kd…..8 

Set up cost: SC = A/T….9 

 

Holding cost 

𝐻𝐶 =
ℎ

𝑇
ቈන ⬚

𝑇1

0

𝐼1ሺ𝑡1ሻ𝑑𝑡1 +න ⬚
𝑇2

0

𝐼2ሺ𝑡2ሻ𝑑𝑡2቉

=
ℎ

𝑇
ቈන ⬚

𝑇1

0

ሺ𝑝 − 𝑑ሻ𝑡1𝑑𝑡1቉ +
ℎ

𝑇
൥න ⬚

𝑇2

0

𝑑 ൥ሺ𝑇2 − 𝑡2ሻ +
𝛼൫𝑇2

𝛽+1
− 𝑡2

𝛽+1
൯

𝛽 + 1
൩ 𝑒−𝛼𝑡2

𝛽

𝑑𝑡2൩

 

 

In the expansion of the exponential function, we get by ignoring the elements involving second and higher powers 

of a and then integrating, 

𝐻𝐶 =
ሺ𝑝 − 𝑑ሻℎ𝑇1

2

2𝑇
+
ℎ𝑑

𝑇
൥
𝑇2
2

2
+ ൬𝛼 −

𝛼

𝛽 + 1
൰

𝑇2
𝛽+2

ሺ𝛽 + 2ሻ
−

𝛼2𝑇2
2𝛽+2

2ሺ𝛽 + 1ሻ2
൩ 
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Using the values of 7, and T in terms of T we get 

𝐻𝐶 = ℎ𝑑 ቈ
ሺ𝑝 − 𝑑ሻ𝑇

2𝑝
+

𝛼𝛽ሺ𝑝 − 𝑑ሻ𝛽+2𝑇𝛽+1

ሺ𝛽 + 1ሻሺ𝛽 + 2ሻ𝑝𝛽+2
−
𝛼2ሺ𝑝 − 𝑑ሻ2𝛽+2𝑇2𝛽+1

2ሺ𝛽 + 1ሻ2𝑝2𝛽+2
቉ 

…………10 

 

 

 

Deterioration cost 

𝐷𝐶 =
𝑘

𝑇
ቈ𝐼2ሺ0ሻ − න ⬚

𝑇2

0

𝑑𝑑𝑡2቉

=
𝑘

𝑇
൥𝑑 ൭𝑇2 +

𝛼𝑇2
𝛽+1

𝛽 + 1
൱ − 𝑑𝑇2൩

=
𝑘

𝑇
൭
𝛼𝑑𝑇2

𝛽+1

𝛽 + 1
൱ =

𝛼𝑘𝑑ሺ𝑝 − 𝑑ሻ𝛽+1𝑇𝛽

ሺ𝛽 + 1ሻ𝑝𝛽+1

 

Price discount 𝑃𝐷 =
𝑘𝑟

𝑇
∫ ⬚
0

𝑑𝑑𝑡2 =
𝑘𝑟𝑑𝑙2

𝑇
=

𝑘𝑟𝑑ሺ𝑝−𝑑ሻ

𝑝
 

…………..12 

 

Total variable cost is 
𝑇𝑉𝐶ሺ𝑇ሻ = 𝑃𝐶 + 𝑆𝐶 + 𝐻𝐶 + 𝐷𝐶 + 𝑃𝐷

= 𝑘𝑑 +
𝐴

𝑇
+ ℎ𝑑 ቈ

ሺ𝑝 − 𝑑ሻ𝑇

2𝑝
+

𝛼𝛽ሺ𝑝 − 𝑑ሻ𝛽+2𝑇𝛽+1

ሺ𝛽 + 1ሻሺ𝛽 + 2ሻ𝑝𝛽+2
−
𝛼2ሺ𝑝 − 𝑑ሻ2𝛽+2𝑇2𝛽+1

2ሺ𝛽 + 1ሻ2𝑝2𝛽+2
቉

+
𝛼𝑘𝑑ሺ𝑝 − 𝑑ሻ𝛽+1𝑇𝛽

ሺ𝛽 + 1ሻ𝑝𝛽+1
+
𝑘𝑟𝑑ሺ𝑝 − 𝑑ሻ

𝑝

 

…………………..13 

 

Case 1: M 

The supplier's interest-related revenue loss is calculated as, 

𝐼𝐸1 =
𝑘𝐼𝐸𝑑

𝑇
∫ ⬚
𝑇

0
ሺ𝑇 − 𝑡ሻ𝑑𝑡 =

𝑘𝐼𝐸𝑑𝑇

2
…………14 

 

The interest per unit hour paid by the customer to the supplier is as follows:  

𝐼𝑃 =
𝑘𝐼𝑃
𝑇

∫
𝑀

𝑇2
𝐼2ሺ𝑡2ሻ𝑑𝑡2

=
𝑘𝐼𝑃𝑑

𝑇
∫
𝑀

𝑇2
൤ሺ𝑇2 − 𝑡2ሻ +

𝛼

𝛽 + 1
൫𝑇2

𝛽+1
− 𝑡2

𝛽+1
൯൨ 𝑒−𝛼𝑡2

𝛽

𝑑𝑡2

 

 

Since 0 < a < I, Termination of Conditions Containing Secondary and Higher Powers for Extended 

Periods  outstanding capacity and utilizing T2 as far as T and afterward coordinating we get, 

𝐼𝑃 = 𝑘𝐼𝑃𝑑 ቂቀ
𝑀2

2
−

𝛼𝛽𝑀𝛽+2

ሺ𝛽+1ሻሺ𝛽+2ሻ
−

𝛼2𝑀2𝛽+2

2ሺ𝛽+1ሻ2
ቁ
1

𝑇

+
𝑀ሺ𝑝−𝑑ሻ

𝑝
ቀ
𝛼𝑀𝛽

𝛽+1
− 1ቁ +

ሺ𝑝−𝑑ሻ2𝑇

2𝑝2
+

𝛼𝑀ሺ𝑝−𝑑ሻ𝛽+1𝑇𝛽

ሺ𝛽+1ሻ𝑝𝛽+1
ቀ
𝛼𝑀𝛽

𝛽+1
− 1ቁ

+
𝛼𝛽ሺ𝑝−𝑑ሻ𝛽+2𝑇𝛽+1

ሺ𝛽+1ሻሺ𝛽+2ሻ𝑝𝛽+2
−

𝛼2ሺ𝑝−𝑑ሻ2𝛽+2𝑇2𝛽+1

2ሺ𝛽+1ሻ2𝑝2𝛽+2
ቃ

……………15 

Putting the values in 

𝑇𝑉𝐶1ሺ𝑇ሻ = 𝑘𝑑 +
𝐴

𝑇
+ ℎ𝑑 ቂ

ሺ𝑝−𝑑ሻ𝑇

2𝑝
+

𝛼𝛽ሺ𝑝−𝑑ሻ𝛽+2𝑇𝛽+1

ሺ𝛽+1ሻሺ𝛽+2ሻ𝑝𝛽+2
−

𝛼2ሺ𝑝−𝑑ሻ2𝛽+2𝑇2𝛽+1

2ሺ𝛽+1ሻ2𝑝2𝛽+2
ቃ

+
𝛼𝑘𝑑ሺ𝑝−𝑑ሻ𝛽+1𝑇𝛽

ሺ𝛽+1ሻ𝑝𝛽+1
+

𝑘𝑟𝑑ሺ𝑝−𝑑ሻ

𝑝
−

𝑘𝐼𝐸𝑑𝑇

2

+𝑘𝐼𝑃𝑑 ቂቀ
𝑀2

2
−

𝛼𝛽𝑀𝛽+2

ሺ𝛽+1ሻሺ𝛽+2ሻ
−

𝛼2𝑀2𝛽+2

2ሺ𝛽+1ሻ2
ቁ
1

𝑇

+
𝑀ሺ𝑝−𝑑ሻ

𝑝
ቀ
𝛼𝑀𝛽

𝛽+1
− 1ቁ +

ሺ𝑝−𝑑ሻ2𝑇

2𝑝2
+

𝛼𝑀ሺ𝑝−𝑑ሻ𝛽+1𝑇𝛽

ሺ𝛽+1ሻ𝑝𝛽+1
ቀ
𝛼𝑀𝛽

𝛽+1
− 1ቁ

……….16 
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Differentiating equation (16) with respect to T and setting the result to zero gives formula17 
𝜕𝑇𝑉𝐶1ሺ𝑇ሻ

𝑇
= −

𝐴

𝑇2
+ ℎ𝑑 ቂ

ሺ𝑝−𝑑ሻ

2𝑝
+

𝛼𝛽ሺ𝑝−𝑑ሻ𝛽+2𝑇𝛽

ሺ𝛽+2ሻ𝑝𝛽+2
−

𝛼2ሺ2𝛽+1ሻሺ𝑝−𝑑ሻ2𝛽+2𝑇2𝛽

2ሺ𝛽+1ሻ2𝑝2𝛽+2
ቃ

+
𝛼𝑘𝑑𝛽ሺ𝑝−𝑑ሻ𝛽+1𝑇𝛽−1

ሺ𝛽+1ሻ𝑝𝛽+1
−

𝑘𝐼𝐸𝑑

2

+𝑘𝐼𝑃𝑑 ቂቀ
𝑀2

2
−

𝛼𝛽𝑀𝛽+2

ሺ𝛽+1ሻሺ𝛽+2ሻ
−

𝛼2𝑀2𝛽+2

2ሺ𝛽+1ሻ2
ቁ ቀ

−1

𝑇2
ቁ +

ሺ𝑝−𝑑ሻ2

2𝑝2

+
𝛼𝑀𝛽ሺ𝑝−𝑑ሻ𝛽+1𝑇𝛽−1

ሺ𝛽+1ሻ𝑝𝛽+1
ቀ
𝛼𝑀𝛽

𝛽+1
− 1ቁ

+
𝛼𝛽ሺ𝑝−𝑑ሻ𝛽+2𝑇𝛽

ሺ𝛽+2ሻ𝑝𝛽+2
−

𝛼2ሺ2𝛽+1ሻሺ𝑝−𝑑ሻ2𝛽+2𝑇2𝛽

2ሺ𝛽+1ሻ2𝑝2𝛽+2
ቃ = 0

 

Now differentiating equation (17) with respect to T and the result is 18 

𝜕2𝑇𝑉𝐶1ሺ𝑇ሻ

𝑇2
=
2𝐴

𝑇3
+
𝛼𝑘𝑑𝛽ሺ𝛽 − 1ሻሺ𝑝 − 𝑑ሻ𝛽+1𝑇𝛽−2

ሺ𝛽 + 1ሻ𝑝𝛽+1

+ℎ𝑑 ቈ
𝛼𝛽2ሺ𝑝 − 𝑑ሻ𝛽+2𝑇𝛽−1

ሺ𝛽 + 2ሻ𝑝𝛽+2
−
𝛼2𝛽ሺ2𝛽 + 1ሻሺ𝑝 − 𝑑ሻ2𝛽+2𝑇2𝛽−1

ሺ𝛽 + 1ሻ2𝑝2𝛽+2
቉

+𝑘𝐼𝑃𝑑 ቈቆ
𝑀2

2
−

𝛼𝛽𝑀𝛽+2

ሺ𝛽 + 1ሻሺ𝛽 + 2ሻ
−

𝛼2𝑀2𝛽+2

2ሺ𝛽 + 1ሻ2
ቇ ൬

2

𝑇3
൰ +

𝛼𝛽2ሺ𝑝 − 𝑑ሻ𝛽+2𝑇𝛽−1

ሺ𝛽 + 2ሻ𝑝𝛽+2

+
𝛼𝑀𝛽ሺ𝛽 − 1ሻሺ𝑝 − 𝑑ሻ𝛽+1𝑇𝛽−2

ሺ𝛽 + 1ሻ𝑝𝛽+1
ቆ
𝛼𝑀𝛽

𝛽 + 1
− 1ቇ −

𝛼2𝛽ሺ2𝛽 + 1ሻሺ𝑝 − 𝑑ሻ2𝛽+2𝑇2𝛽−1

ሺ𝛽 + 1ሻ2𝑝2𝛽+2
቉

 

The value of T given by equation (17) minimizes the total average variable cost when the second derivative of 

equation (18) is positive. 

 

Case-2: M >T 

The study does not require the client to pay any interest. H. /P is not required.   

𝐼𝐸2 =
𝑝𝐼𝐸𝑑

𝑇
ቆන ⬚

𝑇

0

ሺ𝑇 − 𝑡ሻ𝑑𝑡 + ሺ𝑀 − 𝑇ሻන ⬚
𝑇

0

𝑑𝑡ቇ = 𝑝𝐼𝐸𝑑 ൬𝑀 −
𝑇

2
൰ 

…………19 

Now, using the above values we get eq 20s 
𝑇𝑉𝐶2ሺ𝑇ሻ = 𝑃𝐶 + 𝑆𝐶 + 𝐻𝐶 + 𝐷𝐶 + 𝑃𝐷 − 𝐼𝐸2

= 𝑘𝑑 +
𝐴

𝑇
+ ℎ𝑑 ቈ

ሺ𝑝 − 𝑑ሻ𝑇

2𝑝
+

𝛼𝛽ሺ𝑝 − 𝑑ሻ𝛽+2𝑇𝛽+1

ሺ𝛽 + 1ሻሺ𝛽 + 2ሻ𝑝𝛽+2
−
𝛼2ሺ𝑝 − 𝑑ሻ2𝛽+2𝑇2𝛽+1

2ሺ𝛽 + 1ሻ2𝑝2𝛽+2
቉

+
𝛼𝑘𝑑ሺ𝑝 − 𝑑ሻ𝛽+1𝑇𝛽

ሺ𝛽 + 1ሻ𝑝𝛽+1
+
𝑘𝑟𝑑ሺ𝑝 − 𝑑ሻ

𝑝
− 𝑝𝐼𝐸𝑑 ൬𝑀 −

𝑇

2
൰

 

Differentiating equation (20) with respect to T and setting the result equal to zero yields eq 21 

𝜕𝑇𝑉𝐶2ሺ𝑇ሻ

𝑇
= −

𝐴

𝑇2
+ ℎ𝑑 ቈ

ሺ𝑝 − 𝑑ሻ

2𝑝
+
𝛼𝛽ሺ𝑝 − 𝑑ሻ𝛽+2𝑇𝛽

ሺ𝛽 + 2ሻ𝑝𝛽+2
−
𝛼2ሺ2𝛽 + 1ሻሺ𝑝 − 𝑑ሻ2𝛽+2𝑇2𝛽

2ሺ𝛽 + 1ሻ2𝑝2𝛽+2
቉

+
𝛼𝑘𝑑𝛽ሺ𝑝 − 𝑑ሻ𝛽+1𝑇𝛽−1

ሺ𝛽 + 1ሻ𝑝𝛽+1
+
𝑝𝐼𝐸𝑑

2
= 0

 

Again differentiating equation (21) with respect to T we get eq 22 

𝜕2𝑇𝑉𝐶2ሺ𝑇ሻ

𝑇2
=
2𝐴

𝑇3
+ ℎ𝑑 ቈ

𝛼𝛽2ሺ𝑝 − 𝑑ሻ𝛽+2𝑇𝛽−1

ሺ𝛽 + 2ሻ𝑝𝛽+2
−
𝛼2𝛽ሺ2𝛽 + 1ሻሺ𝑝 − 𝑑ሻ2𝛽+2𝑇2𝛽−1

ሺ𝛽 + 1ሻ2𝑝2𝛽+2
቉

+
𝛼𝑘𝑑𝛽ሺ𝛽 − 1ሻሺ𝑝 − 𝑑ሻ𝛽+1𝑇𝛽−2

ሺ𝛽 + 1ሻ𝑝𝛽+1

 

The value of Tfound from equation (21) minimizes the total average and the variation cost as the second derivative 

of equation (22) is positive for this T.  

 

Numerical Examples 

Example-1 and Table-1 are for case-1 and Example-2 and Table-2 for case2. 

 

Example 

Takings = 600, p = 100, d = 30, * = 20, M = 0.4, IP =0.08, lE =0.12, h = 6, a = 0.4, p = 2, and r = 4 in their 

legitimate units and utilizing condition (17) we getT, =1.9148. Utilizing this worth of T, in condition (18) the 

worth of the second request subordinate viewed as 233.608 which is positive. Along these lines this worth of 
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ifwill limits the absolute factor cost TVC*. Consequently from condition (16) the absolute factor cost TVC* is 

viewed as TVC* =2773.32. In this manner the ideal request amount found to beg* ={p~d)T* =134.036. 

 

Example-2 

Taking A = 800, p = 100, d = 30, k = 20, M = 3, IP =0.08, IE =0.12, h = 6, a =0.4, p = 2, and r = 4 in their 

appropriate units and utilizing condition (21) ideal process duration T2 is found to beT2* =1.52943. Utilizing this 

worth of r2*in condition (22) the worth of the second request subsidiary viewed as 515.081 which is positive. 

Consequently this worth of T2 will limit the all out factor costTFC2 • Hence from condition (20) absolute factor 

cost TVC*2 is viewed as TVC*2 = 2167.64. Then, at that point, the ideal request amount Q2 = (p-d)T2 =107.0601 

 

Sensitivity Analysis 

Using the data from the numerical example above, we performed a sensitivity analysis by changing one parameter 

at a time and leaving all other parameters unchanged.  

 

sensitivity analysis table using the data of example-1 (Table-3.1(a)) 

parameter % change T* Q* TVC* 

A 

-50 1.49166 104.4162 2597.8 

-25 1.72502 120.7514 .2690.94 

0 1.9148 134036 2773.32 

25 2.07926 145.5482 2848.41 

50 2.22747 55.9229 2918.06 

p 

-50 3.56958 71.3916 1811.41 

-25 2.24651 101.09295 2458.73 

0 1.9148 134.036 2773.32 

25 1.76172 67.3634 2960.61 

50 1.67335 200.802 3085.02 

d 

-50 2.05275 274.48375 1785.24 

-25 1.92182 148.94105 2337.65 

0 1.9148 134.036 1773.32 

25 1.985 124.0625 3099.67 

50 2.1313 117.22l5 3319.38 

k 

-50 2.14789 150.35231 1606.84 

-25 2.01403 140.9821 2191.34 

0 1.9148 134.036 2773.32 
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25 0.836341 128.5438 3353.49 

50 1.71177 124.0239 3932.29 

Ip 

-50 1.94214 135.9498 2767.09 

-25 1.92814 134.9838 2770.23 

0 1.9148 134.036 2773.1 

25 1..90153 133.1071 2776.36 

50 1.88852 132.1964 2779.37 

Ie 

-50 1.84137 128.8959 2807.11 

-25 1.8772 131.404 2790.38 ' 

0 l.9l48 134.036 1773.32 

25 1.95431 136.8017 2755.91 

50 1.9959 139.713 2738.13 

h 

-50 2.11539 148.0773 2701.3,6 

-25 2.00851 140.5957 2738.37 

0 1.9148 134.036 2773.32 

25 1.83227 128.2589 2806.46 

50 1.75911 123.1377 2838.02 

α 

-50 2763.97 157.8171 2706.87 

-25 2771..2 143.6932 2743.25 

0 2773.32 l.34.036 2773.32 

25 2773.33 126.7973 2799.31 

50 2773.48 121.0615 2822.41 

β 

-50 2.43575 170.5025 2763.97 

-25 2.09495 146.6465 2771.2 

0 1.9148 134.036 2773.32 

25 1.8068 126.476 2773.33 

50 l.73592 1215144 2773.48 
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Sensitivity analysis table using the data of example-2 (Table-3.1(b)) 

parameter % change T2* Q2* TVC2* 

A 

-50 l.12799 78.9393 1.867.42 

-25 1.34911 94.4377 2028.75 

0 1.51943 107.0601 2161.64 

25 1.168455 117.9185 2292.06 

50 2.22747 127.5652 2406.1 

p 

-50 2.28435 45.687 1688.01 

-25 0.75281 7887645 2077.92 

0 1.51943 107.0601 2167.64 

25 1.39823 132.83185 2134.35 

50 1.30722 156.8664 2038.43 

d 

-50 1.8504 157.284 1547.06 

-25 1.64406 127.41465 1916.35 

0 1.52943 107.0601 1167.64 

25 1.45443 90.90187 2312.47 

50 1.39957 76.96535 2356.67 

k 

-50 1.62284 113.5988 993.641 

-25 1.57289 110.1023 1581.14 

0 1.52943 107.0601 2167.64 

25 1.49103 104.3721 2733.28 

50 1.45668 101.9676 3338.18 

Ie 

-50 1.73514 121.4598 2366.75 

-25 1.6239 113.673 21670.11 

0 1.52943 107.0601 2561.24 

25 1.44817 101.3719 1964.59 

50 1.6239 113.673 21670.11 

h -50 1.62284 112.7546 2763.97 



Journal of Informatics Education and Research 

ISSN: 1526-4726 

Vol 4 Issue 2 (2024) 

 

http://jier.org  1624  

-25 1.57289 109.2743 2771.2 

0 1.52943 107.5542 2773.32 

25 1.49103 105.4323 2773.33 

50 1.43682 104.7886 2773.48 

α 

-50 1.84137 112.7546 2701.36 

-25 1.8772 109.2743 2738.37 

0 1.9148 107.5542 2773.32 

25 1.95431 105.4323 2806.46 

50 1.9959 104.7886 2838.02 

β 

-50 1.6387 112.7546 2189.43 

-25 1.5432 109.2743 2177.54 

0 1.5454 107.5542 2143.23 

25 1.5213 105.4323 2154.56 

50 1.4654 104.7886 2189.43 

 

From table-3.1(a) 

It tends to be induced from the table-3.1 that T*increases as AJE increments however diminishes as the boundaries 

p,k,IP,IE,h,a and p increments. Again when d (pace of interest) changes the ideal time 7j* increments. 

Additionally Q* increments as A,p,IE increments however diminishes as the boundaries d,k,IP,h,amd p 

increments. JVC* increments as the boundaries A,p,d,k,IP,h,a,p increments however diminishes as IE increments. 

 

From table-3.1(b) 

r2* increments as An increments yet diminishes as the boundaries p,k,IP,IE,h,a,d and p increments. Again Q*2 

increments as A,p increments yet diminishes as the boundaries d,k,lE,h,a and ^increases. Likewise TVC*2 

increments as the boundaries A,d, k,h, an increment however diminishes as P,IE increments. Changes in p brings 

about decline in WC*2 

 

2. Conclusion 

 

In this paper, using the production inventory model, things with three-border Weibull crumbling may be depicted. 

Any departures from this assumption would be deemed faults. In order to fulfil the demand, things that have 

degraded to some degree are sold at a lower price than those that have fully disintegrated. The model;s creation 

time, holding costs, and overall variable costs may all be accurately estimated. In order to better understand the 

various process boundaries, it is necessary to look at affectability. Costs should be reduced by lowering the set-

up cost, but the value of the form boundary or area border should be increased, according to the affectability 

inquiry. 
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