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Abstract
E-commerce companies are grappling with complex work in determining the appropriate price for product or service. The
product pricing, in accordance with existing limitations and different methods to determine the cost of product, has been
the center of attention. Revenue management has been defined as selling the right product to the right customer in suitable
time. On the one hand, sellers tend to sell their products to purchasers of high value and on the other hand if they wait
long for their valued customers, sales period may be end up with unsold units that can be sold to customers with low value.
In airline industries are considered as this type of product, because if the aircraft flies, with seat vacant, the cost cannot be
undone. In this study, a series of data are performed as airline industry always performs data for ticket sales. A mathematical
model is then designed to perform the same data. The results revealed that the company's overall revenue and profit, has
increased.
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1. Introduction
Pricing in simple language, is to determine the price for a particular goods or services. In order to
determine the price, there is no fixed solution or magic. The most important role of price, is to act in
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line with more efficient allocation of resources and service and to maximize the profit. Buyers will go
markets , the pricing is done based on cost, this method in no way is responsible for pricing on
electronic markets. Pricing is an art and pricing decisions reflects a combination of insight, past
experiences and complex analysis.
On the other hand, nowdays, the internet and the electronic world has changed all aspects of human
life. The markets have been consequently changed in nature and form. As the nature of market has
been changed, it can be predicted that others will also be changed. The assessment of pricing is
therefore important in different circumstances with respect to the world of internet and put significant
effects on the organization’s economy, particularly in electronic markets where there is no direct
relationship with customer, and the sales work and consumer acquisition are done only through a
website. Entrepreneur should note to the fact that the target price is in line with the image of the
product which can be seen by the customer. The company takes disadvantage if the customer feels that
the price of items is higher than their values. This issue is very important for products and services
which have an expiration date. Therefore, patterns and models which offer, through using past
experiences, the best price in certain situation should be used. On the other hand they should have
little error percentage, because the error is unrecoverable and in case of repetition, leads the firm into
bankruptcy. In this paper, the optimal price in cases where the demand is low and fixed and high, is
determined using simulation airlines with multi-criteria decision-making models, that results in
increased significant revenue, compared to base case. In fact, the target is how the seller should deal
with demands – despite limited number of goods – limited amount of time and changes in values of
goods and also how the airline can offer a dynamic to maximize the profit..

2. LITERATURE REVIEW
The rapid evolution of information technologies and the growth of internet and e-commerce is a
key sources for assessment of dynamic pricing models. In the electronic world, collecting various
information (on demands, inventory levels, competitive strategies, etc.) and processing it in real time
are possible. This fact allows administrators to dynamically control changes in the market using each
variable. Revenue management is defined as selling the right product to the right customer. On the one
hand, sellers tend to sell their products to purchasers of high value, so that they can obtain high profit,
and on the other hand if they wait long for their valued customers, sales period may be end up with
unsold units that can be sold to customers with low value. Dynamic pricing strategies are available to
exploit and balancing profitability of capacity. Dynamic pricing techniques are particularly useful for
industries having high running costs, perishable items, short sale ranges and price-sensitive demands.
The internet, also, enables dynamic pricing for a wide range of products through supply chain. Dynamic
pricing models are used for revenue management networks. Advances in revenue management
techniques has historically started by pioneering researches conducted by Littlewood. (1972),
Rothstein. (1971), Rothstein. (1974) on reservation of the number of seats in hotel and airport. Then,
Belobaba (1989) and the success of American airports in that regard was really impressive. Another
sign of this improvement was the publication of an assessment article by Weatherford & Bodily. (1992).
offering a classification of existing areas and an agenda for future studies. Nowdays, revenue
management has been naturally implemented for other industries including retail, car-rental agency,
hotels, internet and broadband providers, passenger railway lines, sea lanes and electric power supply.
Revenue management has provided some models to optimize revenue as in the following areas: In the
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areas of retail (Subrahmanyan & Shoemaker. 1996). in the area of car-rental agencies (Carroll & Grimes.
1995; Geraghty & Johnson. 1997), for hoteliers (Bitran, & Gilbert, 1996; Bitran & Mondschein. 1995)
in the section of broadband and internet providers (Nair & Bapna. 2001), in passenger railway lines
(Ciancimino, et al. 1999) in sea lanes (Ladany & Arbel. 1991) and in electric power supply (Schweppe
et al., 2013; Oren & Smith, 2012).
The directing impacts of security and abstract standards on the connection between consumer
loyalty and AET repurchase goal was explored (Liang & Shiau. 2018). Three significant measurements
in particular client's assumptions, administration quality and past experience as a free factor and client
discernment as the needy variable were contemplated (Santosh & Kumar. 2019). It was indicated that
client trust has incompletely influenced on client devotion, brand picture has not mostly influenced
on client dependability and administration quality has somewhat influenced on client reliability.
Traveloka ought to have a decent quality dependent on client discernment not just spotlight on
building their image picture as a site booking number one since it has no critical impact to client
unwaveringness (Tumewu et al., 2017). Exploration discoveries affirm that air terminal strength can
make a huge impact on ticket valuing. Contrast between full assistance transporter and ease transporter
ticket cost is one of the other significant components lastly presence of banner aircraft as a value
controller in a course can influence ticket cost (Kiarashrad, et al. 2020).
Discount profundity expands client buy expectation by improving view of the authenticity and
estimation of the LPG. Severe discount conditions upgrade client buy goal by expanding the credibility
of the LPGs (Jeng & Lo. 2019). The job of online trust on interceding the connection between e-WOM
and aircraft e-ticket buying goal was explored (Ahmad, et al. 2020). The outcomes of a research showed
that the proposed advancement structure can give a helpful schedule to travelers, satisfactory income
for train organizations and improve social value to meet government targets. These industries are all
the same for the main problems in revenue management (Zhan et al., 2020). In systems based on
webpages, an interface helps the consumer to identify and choose items for offering. After the
consumer has registered a price, the representative of a consumer sends the offer to appropriate seller
who responds by rejection or acceptance of the offer. Here, the seller is important. In fact, the target is
how the seller should deal with demands – despite limited number of goods – limited amount of time
and changes in values of goods and also how the airline can offer a dynamic decision to maximize the
profit.

3. MATHEMATICAL MODEL FOR IMPROVEMENT IN AIRLINE INDUSTRY
In this model, we apply a series of strategy to sell the seats during time period T to maximize the
expected revenue. Additionally, we increase airline’s total expected revenue by determining optimal
price using the remaining time periods and available seats. This pricing policy includes the right price
for each reservation class and the right time for booking. In this model, reservation classes and the
possibilities of reservation request for different seats are investigated using multi-criteria decision
making function such as origin and destination flights. Value and related cost, and total revenue are
calculated and diagrams based on airline data are ultimately drawn that important results are achieved
which contributes a lot to the pricing in this industry.
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3.1 hypothesis
We have a total time T that is divided into smaller time periods where t1 is the period for final
decisions, and t2 is the period before the final period and up to the end of the period (t1>t2>…>tn).
We also assume that we have N+1 airport that are numbered 0,1,2,3,….,N. For example in time period
tj, one flight from airport j-1 travels to airport j.
And travelling from airport j to airport k is started that are shown as tj,k.
- In this model, cancelled tickets will not be examined.
- Request for multiple seat reservation are generally rejected or accepted.
- If the customer’s request is rejected, the request for further travels will not be checked.

3.2 Definition of variables
T= Total time of decision-making periods
(j,k)= A travel from airport j to airport k
Tj= Decision making period departure from airport j to airport j-1
Ljk= Total number of reserved classes for departure from airport j to airport k
Ij= Maximum capacity of flights from airport j to airport j-1
i= A vector whose elements are the number of seats available for all flights at onset of a time period
i={i1,i2,…,in}
Sjk(i)= Total number of seats available for departure from airport j to airport k.
jk
𝜆tι = the probability of a request for reservation of class l for departure from airport j to airport k during
time period t
L=1,2,…, Ljk reserved classed
jk
𝜃tlm = the probability of a request for reservation of class l for departure from airport j to airport k
during time period t for seat m
jk
𝑀tι = The maximum number of seat issued for every reservation in each request.
jk
𝑐tι = The cost of maintaining a customer in reservation class l for departure from airport j to airport k
incurred by the airline.
From the above definition, we conclude that if t<tj , it means that it is removed from the period allowed
jk
jk
to buy the ticket and therefore 𝜆tι =0 and if t>tj, it means that the time period has not yet finished, 𝜆tι
>0 depending to the period we are. For all time periods, we have:
N−1

N

Ljk
jk

∑ ∑ ∑ λtl ≤ 1 𝑡 .
𝑗=0 k=j+1 l=1

This means that the probability of request for ticket reservation from airports 0 to N in reservation class
is different from one to Ljk has value smaller or equal to 1.
jk

M

jk
jk
l
Also if t<tj، 𝜃tlm = 0 and if t>tj, we have ∑𝑚=1
θtlm ≤ 1 .
In this model we have a price that if the airline put the price on its ticket, there will be no request on
jk
behalf of the customer who leaves the reservation system. Here, we call it null price or 𝑏l .
jk

𝐴l = the set of acceptable price for reservation class l from airport j to airport K.
jk

The highest price in the set A, is 𝑏l . Here, there is optimal price that the customer has accepted and
jk

jk

buys the ticket. This is the price x ( x∈ 𝐴l ) and its probability is 𝑝l (x).
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jk

𝑝l (x) = The probability of customer’s request for ticket in reservation class l for departure from airport
j to airport k.
jk
jk
jk
In 𝑏l = max{𝑥|𝑝l (𝑥) > 0, x ∈ 𝐴l }
jk

jk

And the cost for each reservation class in certain flight is 𝑐l which is less than 𝑏l .
Note: In order to increase the expected revenue from tickets that has been sold, it is based on finding
optimal reservation price for each seat and remaining time before flight.

3.3 Optimized equation
We examine two functions:
(𝑖)=
𝜐𝑡
maximum expected revenue when decision making period is t and the vector of remaining seat
is i.
jk
𝑔lmt (𝑖, 𝑥) = maximum expected revenue for remaining seat of vector I with price x
For m seats in reservation class l for departure from airport j to airport k in time periods t, a request is
inserted.
(i)= expected revenue in time t=0 is equal to 0
𝜐t-1(i)= expected revenue when there is no customer in period t
jk
jk
If a customer requests m seat in reservation class l for departure (j,k), the probability is 𝜆tι * 𝜃tlm . Two
cases shall be examined:
1. The number of remaining seats for particular departure shall be less than m, in other words
Sjk(i)> m
2. The number of remaining seats for particular departure shall not be less than m, in other
words m<Sjk(i ).
In first case:
The request is rejected, because the remaining seats cannot attract the customer’s satisfaction. In this
case, the expected revenue is 𝜐t-1(i)
In second case:
jk
We assume the price for m seats in reservation class l for departure (j,k), so the expected revenue 𝑔lmt
(i,X) are obtained as the following:
0

jk
jk
jk
𝑗𝑘
𝑗𝑘
𝑔lmt (i, x) = pl (𝑥) (𝑚𝑥 − 𝑚𝑐𝑙 + 𝜐𝑡−1 (𝑖 − 𝑚𝑒𝑗𝑘 )) + (1 − 𝑝𝑙 (𝑥)) 𝜐𝑡−1 (𝑖) = 𝜐t−1 (i) + mpl (𝑥)(𝑥 −
𝑗𝑘

𝑐𝑙 − (𝜐t−1 (𝑖)𝜐𝑡−1 (𝑖 − 𝑚𝑒𝑗𝑘 ))/𝑚) , 𝑡 ≥ 1

(1)

In the following, from N departure in airport, particular direction is intended. Thus, in the following
vectors, the particular direction is initialized and other directions are 0 as the following:
𝑒0k =(1 ,1
1
𝑒jk = (o

,…., 1 , 0

,…., 0

2

k k+1
, 0 , …,0 , 1
, …, 1

),
N
, 0

1 2
j j+1
k
k+1
i-𝑒jk = (i1, … , ij-1 , ij+1-1 , …, ik-1 , ik+1 ,… , iN).
L

𝐿

), j≥ 1

, …, 0

𝑀

N

𝑗𝑘

𝑗𝑘
𝑗𝑘
jk jk
𝑗𝑘 𝑗𝑘
𝑙
𝜐t (i) = (1 − ∑l=1
λtl ) υt−1 (i) + ∑l=1
𝜆𝑡𝑙 ∑𝑚=1
𝜃𝑡𝑙𝑚 (υt−1 (i)I(S jk (i) < 𝑚) + 𝑚𝑎𝑥 𝑔𝑡𝑙𝑚 (𝑖, 𝑥)𝐼(𝑆𝑗𝑘 (𝑖) ≥

𝑚)) , 𝑡 ≥ 1

(2)

66

A. Niroomand

Journal of Research in Science Engineering and Technology (2021)

A function defined for the case where is TRUE,S, the value is equal to 1 , and if it is FALSE, the value
is equal to 0.
In this case, a function Z is added.: The average values for each seat that has been sold in departure (j,k)
jk
in period t = 𝑍tm are as follows:
υt (i) − υt (i − mejk )
 𝑚 ≥ )𝑖( 𝑘𝑗𝑆 و, 𝑡 ≥ 0
m
𝑗𝑘
𝑗𝑘
𝑗𝑘
𝑗𝑘
𝑚𝑎𝑥 𝑔𝑡𝑙𝑚 (𝑖, 𝑥) = υt−1 (i) + 𝑚 𝑚𝑎𝑥 𝑝𝑙 (𝑥)(𝑥 − 𝑧𝑡−1,𝑚 (𝑖) − 𝑐𝑙 ), 𝑡 ≥ 1
jk

𝑧tm (i) =

(3)

jk

From the above formula, we concluded that in order to maximize 𝑝l (𝑥)
the value of z , c shall be decreased so that the values of x and p are increased. And the expected
revenue is therefore increased.
If we assume a variable like v that has total costs and values, as a result we have:
jk
𝑗𝑘
𝑗𝑘
𝐾l (𝜈) = max 𝑝𝑙 (𝑥)(𝑥 − 𝜈) 𝑙𝐴 ∈ 𝑥 و
As the following we have:
𝐿

𝑀

𝑗𝑘

𝑗𝑘
𝑗𝑘 𝑗𝑘
𝑗𝑘
𝑗𝑘 𝑗𝑘
𝑁
𝑙
𝑗𝑘
𝜐t (i) = υt−1 (i) + ∑𝑁−1
𝑗=0 ∑𝑘=𝑗+1 ∑𝑙=1 𝜆𝑡𝑙 ∑𝑚=1 𝜃𝑡𝑙𝑚 𝑚𝐾𝑙 (𝑧𝑡−1,𝑚 (𝑖) + 𝑐𝑙 )𝐼(𝑆 (𝑖) ≥ 𝑚)
(4)
In airline industry, two policies are generally are considered for seat reservation:
1. Reservation capacity in critical condition.
2. Critical periods for decision-making.
In the first case, we examine the condition where the number of requests for seat reservation is equal
to 1 when t=1. In this case, the following equation is obtained:
𝐿

𝜐1 (𝑖) = ∑ 𝜆1𝑙 𝐾𝑙 (𝑐𝑙 )𝐼(𝑖 ≥ 1)
𝑙=1
L

𝑍1 (i) = ∑ λ1l (𝐾𝑙 (𝑐𝑙 ) − 𝐾𝑙 (𝑐𝑙 )𝐼(𝑖 ≥ 2))
l=1

In the second case, we examine the condition where the tickets shall be sold as soon as possible due to
lack of time, the right price shall be considered according to the number of remaining seats and days.
For the first case, a series of data has been taken. Using this data and the above model, the diagrams are
drawn and are analyzed in the following:

3.4 Input Data
Table (1): The probability of buying tickets

T1
T2
T3
T4
T5

𝝀𝟎𝟏
𝐭𝟏

𝝀𝟎𝟏
𝐭𝟐

𝝀𝟎𝟏
𝐭𝟑

0.08
0.07
0.04
0.06
0.04

0.09
0.05
0.03
0.02
0.03

0.06
0.07
0.07
0.05
0.025
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Table (2): Optimal price and the probability of buying with the same price
𝑨𝟎𝟏
𝟏

𝒑𝟎𝟏
𝟏 (x)

𝑨𝟎𝟏
𝟐

𝒑𝟎𝟏
𝟐 (x)

𝑨𝟎𝟏
𝟑

𝒑𝟎𝟏
𝟑 (x)

300
330
360
400
400

0.90
0.85
0.80
0.00
0.00

400
430
460
500
500

0.80
0.75
0.70
0.00
0.00

600
630
660
700
700

0.85
080
0.70
0.00
0.00

Table (3): Costs
𝒄𝟎𝟏
𝟏

𝒄𝟎𝟏
𝟐

𝒄𝟎𝟏
𝟑

20

40

50

Table 4: The probability of request for m seats
𝜽𝟎𝟏
𝐭𝟏𝟏

𝜽𝟎𝟏
𝐭𝟏𝟐

𝜽𝟎𝟏
𝐭𝟏𝟑

0.20

0.25

0.25

3.5 Results of model
The intended model has been coded in MATLAB software and is implemented using the above data.
The results obtained are given in figures 1, 2, 3, 4, 5, 6. In this case, time period T is divided into 5 time
periods, in order to show each period from the opening for ticket sales until losing total revenue. The
relevant codes are given in Appendix 1. In these diagrams, total revenue is in the vertical axis and 3
reservation class in horizontal axis. Total time for opening the site for reservation until closing and
airplane flight, is divided into 5 periods.

Figure 1: Period t1
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Figure 2: The first period t2z

Figure 3: The third period t3

Figure 4: The fourth period t4

Figure 5: The fifth period t5

This diagram shows the total revenue of particular travel based on 5 time periods t1, t2, t3, t4, t5 in
three classes l1, l2, l3.
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Figure 6: Comparison of total revenue in five time periods.
By analyzing and comparing these five diagrams, we find out that in the primary periods, the request
for travelling is not significantly high in the initial periods, but it is increased at final time periods. In
class L3, due to the cheap prices compared to that of class L2, and L2 compared with L1, revenue is
increased in this model. The total revenue is increased, when approaching to final time periods, due to
various reasons such as cheap tickets or hurry in buying, if the request is high. If the request is low at
that particular time, the adopt the best price based on past experiences and suggested models to attract
customers’ satisfaction.
4. Conclusion
Todays, determining the appropriate price for a product or service is very important. This requires
that the companies should be aware of their operating costs, and the information about their suppliers,
and they should know how much the customers value for the product and what demands they will
have in the future. The company therefore needs to have a lot of information about their customers. In
electronic markets, the price is influenced by the uniqueness of the product, awareness of alternative
product or service, total cost, subscriber cost, impact of price-quality, and stock. Sellers can choose
different strategies by examining these impacts on products and services that can be provided in
electronic markets. These strategies allow the probability of right pricing according to cost, customers
and competitors, and also give an appropriate profit margin for sellers. In order to know what strategy
responds best to which circumstances, the proposed models shall be implemented practically. Due to
high costs of implementation of each strategy, that are not economical in the real world, we used
market simulator and designed a mathematical model that are encoded in MATLAB software. The
results are given using diagrams, according to which the profit margin, compared to base case has
changed considerably and increased by about 30%.
References
Ahmad, A., Abuhashesh, M., Obeidat, Z., & AlKhatib, M. (2020). E-WOM and airline e-ticket purchasing intention:
Mediating effect of online passenger trust. Management Science Letters, 10(12), 2729-2740. DOI: 10.5267/j.msl.2020.4.037
Belobaba, P. P. (1989). OR practice—application of a probabilistic decision model to airline seat inventory
control. Operations Research, 37(2), 183-197. https://doi.org/10.1287/opre.37.2.183
Bitran, G. R., & Gilbert, S. M. (1996). Managing hotel reservations with uncertain arrivals. Operations Research, 44(1),
35-49. https://doi.org/10.1287/opre.44.1.35

70

A. Niroomand

Journal of Research in Science Engineering and Technology (2021)

Bitran, G. R., & Mondschein, S. V. (1995). An application of yield management to the hotel industry considering multiple
day stays. Operations research, 43(3), 427-443. https://doi.org/10.1287/opre.43.3.427
Carroll, W. J., & Grimes, R. C. (1995). Evolutionary change in product management: Experiences in the car rental
industry. Interfaces, 25(5), 84-104. https://doi.org/10.1287/inte.25.5.84
Ciancimino, A., Inzerillo, G., Lucidi, S., & Palagi, L. (1999). A mathematical programming approach for the solution of
the railway yield management problem. Transportation science, 33(2), 168-181. https://doi.org/10.1287/trsc.33.2.168
Geraghty, M. K., & Johnson, E. (1997). Revenue management saves national car rental. Interfaces, 27(1), 107-127.
https://doi.org/10.1287/inte.27.1.107
Jeng, S. P., & Lo, M. F. (2019). Lowest price guarantees on airline websites: Perceived believability, perceived value,
and purchase intentions. Journal of Air Transport Management, 75, 85-91. https://doi.org/10.1016/j.jairtraman.2018.12.002
Kiarashrad, M., Pasandideh, S. H. R., & Mohammadi, M. (2020). Identifying and prioritizing the essential factors on
ticket pricing strategy in a local market based on empirical study: Iranian domestic market. Journal of revenue and pricing
management, 1-12. https://doi.org/10.1057/s41272-020-00254-2
Ladany, S. P., & Arbel, A. (1991). Optimal cruise-liner passenger cabin pricing policy. European journal of operational
research, 55(2), 136-147. https://doi.org/10.1016/0377-2217(91)90219-L
Liang, C. C., & Shiau, W. L. (2018). Moderating effect of privacy concerns and subjective norms between satisfaction
and repurchase of airline e-ticket through airline-ticket vendors. Asia Pacific Journal of Tourism Research, 23(12), 11421159. https://doi.org/10.1080/10941665.2018.1528290
Littlewood, K. (1972). Forecasting and control of passenger bookings. Airline Group International Federation of
Operational Research Societies Proceedings, 1972, 12, 95-117.
Nair, S. K., & Bapna, R. (2001). An application of yield management for internet service providers. Naval Research
Logistics (NRL), 48(5), 348-362. https://doi.org/10.1002/nav.1023
Oren, S. S., & Smith, S. A. (Eds.). (2012). Service opportunities for electric utilities: Creating differentiated products (Vol.
13). Springer Science & Business Media.
Rothstein, M. (1971). An airline overbooking model. Transportation Science, 5(2), 180-192.
https://doi.org/10.1287/trsc.5.2.180
Rothstein, M. (1974). Hotel overbooking as a Markovian sequential decision process. Decision Sciences, 5(3), 389404. https://doi.org/10.1111/j.1540-5915.1974.tb00624.x
Santosh, B. R., & Kumar, S. V. (2019). Travellers' Perception towards Airline Industry in India. Journal of
Environmental Management & Tourism, 10(6 (38)), 1269-1280. DOI:10.14505/iemt.v10.6(381.09
Schweppe, F. C., Caramanis, M. C., Tabors, R. D., & Bohn, R. E. (2013). Spot pricing of electricity. Springer Science &
Business Media.
Subrahmanyan, S., & Shoemaker, R. (1996). Developing optimal pricing and inventory policies for retailers who face
uncertain demand. Journal of Retailing, 72(1), 7-30. https://doi.org/10.1016/S0022-4359(96)90003-2
Tumewu, A. M., Pangemanan, S., & Tumewu, F. (2017). The effect of Customer Trust, Brand Image, and Service
Quality on Customer Loyalty of Airlines E-Ticket Service (A Study on Traveloka). Jurnal EMBA: Jurnal Riset Ekonomi,
Manajemen, Bisnis dan Akuntansi, 5(2). https://doi.org/10.35794/emba.v5i2.15719
Weatherford, L. R., & Bodily, S. E. (1992). A taxonomy and research overview of perishable-asset revenue management:
Yield management, overbooking, and pricing. Operations research, 40(5), 831-844. https://doi.org/10.1287/opre.40.5.831
Zhan, S., Wong, S. C., & Lo, S. M. (2020). Social equity-based timetabling and ticket pricing for high-speed
railways.Transportation Research Part A: Policy and Practice, 137, 165-186. https://doi.org/10.1016/j.tra.2020.04.018

Appendix:
% t=1
s=100;
m=1;
A=[ 300 400 600];
c=[20 40 50];
teta=[0.2 0.25 0.25];
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landa=[0.08 0.09 0.06];
p=[0.9 0.8 0.85];
for cont=1:3
l(cont)=cont;
g(cont)=p(cont)*(m*A(cont)-m*c(cont));
end
for cont=1:3
l(cont)=cont;
v01(cont)=landa(cont)*teta(cont)*g(3)*s;
end
v1(1)=v01(1);
v1(2)=(v01(1)+v01(2));
v1(3)=(v01(1)+v01(2)+v01(3))
figure(1),plot(l,v1)
%*******************
% t=2
A=[ 330 430 630];

landa=[0.07 0.05 0.07];
p=[0.85 0.75 0.8];
for cont=1:3
g(cont)=p(cont)*(m*A(cont)-m*c(cont))+(1-p(cont))*v1(cont);
end
for cont=1:3
v02(cont)=v1(cont)+landa(cont)*teta(cont)*g(3)*s;
end
v2(1)=v02(1);
v2(2)=(v02(1)+v02(2));
v2(3)=(v02(1)+v02(2)+v02(3))
figure(2),plot(l,v2)
%**********************
% t=3
A=[ 360 460 600];
landa=[0.04 0.03 0.07];
p=[0.88 0.7 0.7];
for cont=1:3
g(cont)=p(cont)*(m*A(cont)-m*c(cont))+(1-p(cont))*v2(cont);
end
for cont=1:3
v03(cont)=v2(cont)+landa(cont)*teta(cont)*g(3)*s;
end
v3(1)=v03(1);
v3(2)=(v03(1)+v03(2));
v3(3)=(v03(1)+v03(2)+v03(3))
figure(3),plot(l,v03)
%**********************
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% t=4
A=[ 460 500 700];
landa=[0.06 0.02 0.05];
p=[0 0 0];
for cont=1:3
g(cont)=p(cont)*(m*A(cont)-m*c(cont))+(1-p(cont))*v3(cont);
end
for cont=1:3
v04(cont)=v3(cont)+landa(cont)*teta(cont)*g(3)*s;
end
v4(1)=v04(1);
v4(2)=(v04(1)+v04(2));
v4(3)=(v04(1)+v04(2)+v04(3))
figure(4),plot(l,v4)
%**********************
% t=5
A=[ 460 500 700];
landa=[0.04 0.03 0.02];
p=[0 0 0];
for cont=1:3
g(cont)=p(cont)*(m*A(cont)-m*c(cont))+(1-p(cont))*v4(cont);
end
for cont=1:3
v05(cont)=v4(cont)+landa(cont)*teta(cont)*g(3)*s;
end
v5(1)=v05(1);
v5(2)=(v05(1)+v05(2));
v5(3)=(v05(1)+v05(2)+v05(3))
figure(5),plot(l,v5);
%**********************
k=[1 2 3 4 5];
vt1=[v1(1) v2(1) v3(1) v4(1) v5(1)];
vt2=[v1(2) v2(2) v3(2) v4(2) v5(2)];
vt3=[v1(3) v2(3) v3(3) v4(3) v5(3)];
figure(6),plot(vt1)
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