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ABSTRACT: The present study investigates the stochastic performance and profit behavior of a
two-unit non-identical parallel system operating under bad weather conditions. The system
consists of unit A, which initially operates in active mode, and unit B, which remains in standby.
Unit A becomes non-operative during bad weather conditions (BWC) and requires a random
activation time to resume operation after the weather normalizes and necessary repairs are
completed. To enhance its operational efficiency, unit A is subjected to preventive maintenance
after a random interval. Priority is assigned to repair and activation activities over preventive
maintenance to restore system operability, with unit A receiving higher priority than unit B. A
single repairman is continuously available to attend to failed units. The failure times of both
units are assumed to be independent and exponentially distributed, while the repair times follow
general distributions. Employing the regenerative point technique, key measures of system
effectiveness are derived, including transition probabilities, mean sojourn times, mean time to
system failure (MTSF), system availability, repairman busy period, expected number of repairs
performed, and the expected profit of the system.

KEYWORD: Bad weather condition, activation time, preventive maintenance, stochastic
modeling, profit analysis

1.1 INTRODUCTION

Repairable redundant systems have attracted the attention of several researchers working in the
field of reliability. The incorporation of redundancy is one of the important techniques to
improve the reliability of the system. The system models have been frequently analyzed by
various authors including Goel, L.R et.al,[2,3,4] with different assumptions due to their vital
existence in modern industries. Goel, L.R., et.al[2] provided the concept of cost analysis of a two
unit cold standby system under different weather conditions. Malik S.C[7] studied stochastic
modeling of a system subject to degradadtion and no functioning in abnormal weather condition.
Shivani Chowdhary and Pawan Kumar[11] considered profit analysis of a non-redundant system
with preventive maintenance and operative under favourable climatic conditions. S.C Malik and
Barak M.S[8] developed reliability and economic analysis of a system operating under different
weather conditions. Goel et.al [1] investigated cost analysis of a system with intermittent repair
and inspection under abnormal weather. Neha Kumari and Pawan Kumar[10] developed a two
non identical unit parallel system with preparation time for operation and proviso of rest.

In practice, a sort of repair called preventive maintenance is given to the system to improve its
working capability and to delay its actual failure so that we can enhance the benefits made by the
system. A few attempts have been made to study the models with the concepts of preventive
maintenance Gupta, R. and Sharma, V.[4] analyzed two unit standby system with preventive
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maintenance and inverse Gaussian repair time distribution. Also, Kishan, R. and Kumar Manish
[6] developed stochastic analysis of a two unit parallel system with preventive maintenance.
Kapur and Kapur[5] analysed a two dissimilar unit redundant system with repair and preventive
maintenance. Murari and Al-Ali[9] considered a one unit reliability system subject to random
shocks and preventive maintenance. Gupta[3] introduced a two unit cold standby system with
two phase repair and preventive maintenance. The provision of preventive maintenance has
proved to be significant in improving system performance. But while providing preventive
maintenance for the system, it should be kept in mind that the total cost of preventive
maintenance should not be so high that it adversely effects the total profit. Thus a balance must
be maintained between the cost of actual repair and cost of preventive maintenance (in view of
failure and repair rates).
The purpose of the present paper is to analyze two non identical units system model with two
units as A and B in which unit A is in operative mode and unit B is in standby mode. Here unit A
does not work in bad weather condition and it takes some activation time before starting its
operation after the disappearance of Bad Weather Condition and completion of repair. Also,
Preventive maintenance is given to unit A after a random period of time to improve the
efficiency of unit A. Repair, Activation and Unit A gets priority over preventive maintenance
and unit B respectively to make system operative. A single repairman is always available with
the system to repair the failed unit. The failures of the units are independent and the failure time
distributions of the units are taken as Exponential and the repair time distribution of the unit are
taken as general. All random variable are statistically independent.
The expression for some important performance measures of the system have been derived in
steady state using semi- Markov process and regenerative point technique-

1. Transition Probabilities and Mean Sojourn times.
Reliability and Mean time to system failure (MTSF).
Availability of the system.
Busy period of repairman.
Expected number of repairs by repairman.
Net expected profit earned by the system during the interval (0,t) and in steady state.
1.2 MODEL DESCRIPTION AND ASSUMPTIONS
1. Initially unit A is in operative mode and unit B is in standby mode.
2. Unit A does not work in bad weather condition and it takes some activation time before
starting its operation after disappearance of Bad Weather Condition and completion of repair.
3. Preventive maintenance is given to unit A after a random period of time to improve the
efficiency of unit A.
4. Repair and Activation gets priority over Preventive Maintenance to keep system operative.
5. Asingle repairman is always available with the system.
6. The failures of the units are independent and the failure time distributions of the units are
taken as Exponential.
7. The repair rates of the units are taken as general.
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1.3 NOTATIONS AND STATES OF THE SYSTEM

We define the following symbols for generating the various states of the system.
A,/B,/Bs : Unit A/ Unit B are in operative / unit B is in standby mode.

A./B; : Unit A / unit B in total failure mode / under repair.

Apm/Apwc: Unit A under preventive maintenance/ inoperable
due to bad weather condition.

A, : Unit A in activation mode.

Bur : Unit B in total failure mode and waiting for repair.

Thus considering the above symbols in view of the assumptions stated, the possible states of the

system are as follows-

Up states:

So = (AOBS) S; = (Ames) S, = (Abcho)
SS = (ArBO) S4 = (AaBo) SS = (AOBr)
Failed states:

SS = (Abchr) S6 = (Aanr) S7 = (ArBwr)
b) NOTATIONS

E : Set of regenerative states
={So, 51,52, S3, 54, Sg}
E : Set of non — regenerative states
= {S5,56,57)
a, : Rate of Preventive Maintenance of unit A.
a; : Failure rate of unit A.
as : Appearance rate of bad weather conditions.
0; : Failure rate of unit B.
b1 : Disappeareance rate of bad weather conditions.
B- : Activation rate of unit A .
G.(.) : Cdf of repair time of unit A .
G,(.) : Cdf of repair time of unit B.
H(.) : Cdf of repair time of unit A after preventive maintenance.
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1.4 TRANSITION PROBABLITIES

A) STEADY STATE PROBABILITIES

Let X,, denotes the state visited at epoch T,+ just after the transition at T,,, where Ty, T, ....
represents the regenerative epochs, then{X,,, T,,} constitute a Markov-Renewal process with state
space E and

Qij(t) =PXni1 =) Thrr —Th S t1X =]

is the semi Markov kernel over E.

Then the transition probability matrix of the embedded Markov chain is

P = pj; = Qjj(e0) = Q()

We obtain the following direct steady-state transition probabilities:
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_ —(og+oz+oy) —
Po1 = 4 f e = (g +ag+ay) Poz = (az+aq+ay)
fod _ —~
Pos = o raran P1o = [ dH(®) e™ ) = H(uz + ap)
_ a3z azH(oz+ay) _ .  opH(oztay)
P12 = (az+az) (ax+az) P13 = (az+az) (az+az)
— [31 — 91
P24 6,40, P2s 3,40,
= B2
=G,(6 =
P34 1(61) Pao B,+0,
_ _ 61 _
P25 = 5o Psz = G2(B1)
Pse = 1 — G, (By) Pgo = G (a3 + a3)
o, oGy (a3 + az)
Psg7

T (aptag) (o t+ag)
The indirect transition probability may be obtained as follows:

7 0, —0.v -0,V G
p{) = 1]dG1(V)(1—e 01 )=fdG1(v)—fdG1(v)e fv =1-Gy(0y)

0,
Similarly,
(5) _ (061 ~ _ a3 ~
Pez = (az + 0, — B1) Ga(P) (03 + 0z — B4) Galas +02)
p(s) = % - e [((13 + 02) Gy (By) — B1 G2 (a3 + 0‘2)]
86 (a3 +az)  (og+ay —By)(az + 0y)

It can be easily verified that

Po1 + Poz + Poz =1 Pio t P12+ P13 =1 P24 + P25 =1
P34 + pé? = Pao + Pas =1 Psz2 + Pse =1

5 5
Pgo + ps(gz) + p;(ge) +pgy =1 Pes = P76 =1

B) MEAN SOJOURN TIMES

The mean sojourn time in state S; denoted by y; is defined as the expected time taken by the
system in state S; before transiting to any other state. To obtain mean sojourn time ;, in state S;,
we observe that as long as the system is in stateS;, there is no transition from S; to any other
state. If T; denotes the sojourn time in state S; then mean sojourn time y; in state S; is:

W = E[T;] = [ P(T; > t)dt

Therefore,

Ivl() — je—alte—azte—a3tdt —
oy +a, +a3

Hy = f e %2te %t H(t) dt = — H(ay, + a3)
L)) 3
1 1 =
My = 0 1B, Hz = 0, G1(61)
1 1 =
Wy = 0,46, s = 8. G2 (B1)
1 —
e = o~ u, = [ Gy(t)dt
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= -G, (0, +
Ug o4y + 0 2 (0 3)

15  ANALYSIS OF RELIABILITY AND MTSF

Let the random variable T; be the time to system failure when system starts up from state
S; € E. Then the reliability of the system is given by

R;(t) = P[T; > t]
To obtain R;(t), we consider failed states as absorbing states.
The recursive relations among R;(t) can be developed on the basis of probabilistic
arguments. Taking their Laplace Transform and solving the resultant set of equations for R;(s),
we get

. N
Ro(s) = fﬁ: (15.1)

Where

Ni(s) =Zg + Z1 + (q12 + q02)Z3 + (qi3 + q03)Z3 + (12924 + 902924 + 13954 + Q03934)Z4
D;(s) =1—1[(qo1 + q10) + (q12 + 902)9249%0 + (913 + 953)q349%0]

Taking the Inverse Laplace Transform of (1.5.1), one can get the reliability of the system.

To get MTSF, we use the well known formula

E(To) = f Ro(t)dt = lim Ry (s) = N1(0)/D1(0)

where,

N1(s) = po + 1 + (P12 + Po2)Hz + (P13 + Poz)is + [(P12 + Po2)P24 + (P13 + Po3z)P3alits
D;(s) =1 —[(p1o + Po1) + (P12 + Po2)P24Pao + (P13 + Po3)P34Pao]
Since, we have q;;(0) = p;; and £1_r)13 Z:(s) = [ Z;(Ddt = y;
1.6 AVAILABILITY ANALYSIS

Let A;(t) be the probability that the system is available at epoch t, when it initially starts from
S; € E. Using the regenerative point technique and the tools of L.T., one can obtain the value of
above probabilities in terms of their L.T. i.eAj(s).Solving the resultant set of equations and
simplifying for Aj(s), we have
A (s) = Na(s)/Dz(s) (1.6.1)
Where
N;(s) = (1 — 4s52025){Zo + Z1q01 + (Qo1913 + Q03)[Z3 + q34Z41} + (Q01912 + Q02)[Z2 +

| {(1 _

[(%1(112+QO2)(Q2SQS6+QZ4Q46)+(%1Q13+QO3)[(1—%2(125)((134(146‘“1;76

A24Z4 + qp5Zs] +
(1_q76q87q68_qg(;se))(l_QSZq25)_q68qgsz)(QZSQS6+QZ4Q46)

5
052025)d68Zg + %squ) [Z; + Q24Z4 + qZSZS]}
And

D,(s) = (1 = g52925) — (1 — q52925)[901(d10 + 913934940) + 03934G40] —
[(q01q12+q02)(qz5q56+QZ4Q46)+(q01q13+QO3)[(1_QS2qZS)(q34Q46+qg76))” {(1

d24940(do1912 + qo2) +
(1—(176(137(163—qg?)(l—%zQZS)—%SQE;SZ)(%5‘156""124‘146)

5
052025)d68080 + %8‘1&;2‘124‘140}
(1.6.2)
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The steady state availability is given by
— 1: — 1 * — NZ(O)
Ag = lim Ag(t) = lim sA,(s) = ;=
As we know that, g;;(t) is the pdf of the time of transition from state S; to S; and qg;;(t)dt is the

probability of transition from state S; to S; during the interval (t,t + dt), thus

E_I}g Zi(s) = fZi(t)dt = , and qj(s) = qj;(0) = p;j, we get
Therefore,
N2(0) = (1 — psz2p25){Ho + H1Po1 + (Po1P13 + Po3) (M3 + P3abal} + (Po1P12 + Po2) M2 +

[(p01p12+p02)(p25p56+p24—p46)+(p01p13+p03)[(1_p52p25)(p34p46+pg76))” {(1
(1_Q76QB7QG8_Qgse))(l_QSZQZS)_Q6BQg52)(QZSQS6+QZ4Q46)
5
Ps2P25)Peshls + psspéz)[uz + Poals + pzslls]} (1.6.3)
and

D,(0) = (1 — pszp2s5) — (1 — ps2P25) [Po1 (P10 + P13P34P40) + Po3P34Paol —
[(p01p12+p02)(p25p56+p24p46)+(p01p13+po3)[(1—pszpzs)(P34p46+pg76))” {(1

P24Ms + Pashs] +

P24P40(Po1P12 + Po2) +
(1_q76q87QG8_Qgss))(l_QSzQZS)_Q68Qgsz)(QZSQS6+QZ4Q46)

5
Ps2P25)PesPso + psgpéz)pmmo}

(1.6.4)
The steady state probability that the system will be up in the long run is given by
T T * . SNy(s) — . S
Ao = lim Ao (6) = lim sAo(s) lim 7% = HimN, (s) lim =0
as s— 0, D,(s) becomes zero.
Therefore, by L’ Hospital’s rule,A, becomes
A, = N,(0)/D,(0) (1.6.5)

where
D,(0) = o (1 — psaP2s) + 1y (1 — Ps2P2s)Por + 1, (Po1P12 + Poz) + 1, (1 —
Ps2P25) (Po1P13 — Pos) + 1, {(Po1P12 + Po2)P24 + (Po1P13 + Po3)P34(1 — Ps2P2s)} +

Hs(Po1P12 + Po2)P24(Po1P12 + Po2)P2s + (H6 + H7)(1) + Hg {(p01p12 + Po2) (P25Pse +

P24P46) + (Po1P13 + Po3) [(1 - p52p25)(p34p4—6 + pg?)]}
(1.6.6)
Using the results (1.6.3) and (1.6.6) in (1.6.5), we get the expressions for A,.

The expected up (operative) times of the system during (0, t] are given by
t

e (©) = j Ao (Wdu
0

So that,
Ay (s)

Mﬁp (s) =

Received: November 27, 2025 . 3781



International Journal of Applied Mathematics

Volume 38 No. 12s, 2025
ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)

1.7 BUSY PERIOD OF REPAIRMAN

Let B;(t) be the probability that the repairman is busy in the repair of failed unit at epoch t, when
the system initially starts operation from state S; € E. Developing the recursive relations
amongB; (t)’s and solving the resultant set of equations and simplifying forB;(s), we have

Bo(s) = N3(s)/D2(s) (1.7.1)
where

N3(s) = (1 — q325952)[901Z1 + (9019713 + 903)(Z3 + q34Z2) + (951972 + 902)(q24Z2 +

(7)*
a35Z5)] + Hu—%ww@m-

(991 932+952) (@54 T+ 35 q56)+ (051013 +053) (1-a35052)(A54 Q56 +a55
* * * * 5)* * S5)* [« * * *
(1_q25q52)(1_q87q76_q£}6) )_qesqéz) (924926 +925956)

* * * * * * 5)* * * * *
desZg t+ dg796sZ7) + %8(1532) (924Z3 + qZSZS)}

In the long run, the expected fraction of time for which the server is busy in the repair of failed
unit is given by

— 1 — 1 * — N3(0)
By = tll)rg By (t) = £1_r)13 By (s) = DL(0) (1.7.2)
Where
N3(0) = (1 — ps2P2s)[Po1ks + (Po1P13 + Pos) (M3 + P3aka) + (Po1P12 + Poz) (P24ks +

(p01p12+p02)(p24p46+p25p56)+(p01p13+p03)(1_p52p25)(p34p46+pg76))
{(1 — Ps2P25) (M6 +

5
(1—pszpzs)(1—ps7—pgg)—pg?(pz4p4e+pzspse)

g + Da7ity) + D) (P2abla + Dasits) | (1.7.3)

and D5 (0) is same as given by (1.6.6).

Thus using (1.7.3) and (1.6.6) in (1.7.2), we get the expression for By,

The expected busy period of repairman due to repair of failed unit during the time interval (0,t] is
given by

P2sks)] +

t

%®=f%wMu
0

So that

R :HO!
() = —
1.8 EXPECTED NUMBER OF REPAIRS BY REPAIRMAN
Let VI (t)be the expected number of repairs by the repairman in (0,t] given that the system
entered the regenerative state S; at t=0. The solution for Vi(s) can be written in the following
form:

~ N
Vi(s) = #8 (1.8.1)

where,
N4 = [(601613 + 603)(1 - 625652) + (601612 + 602)625652] + (1 - 625652)[601(610 +
613634640) + 603634640] +
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(601612+QOZ)(QZSQS6+QZ4Q46)+(601613+QO3)(1_625652)(Q34Q46+Qg?) ~ o~ ~ ~
—~ < — = ~G)\ ~B)~ [~ ~ — {(1 - QZSQSZ)Q68(Q80 +
(1_Q25Q52)(1_Q87Q76_Qg6 )—ng Q68(Q25Q56+Q24Qu6)
Eaz)) + Qe5Qs7Q76 + ng)stQszQes}
In steady-state per-unit of time expected number of repairs by repairman is given by

r __ . m s ~r _ N4(0)
Vi = th_)n;no = lsl_r% V5 (s) = DL(0) (1.8.2)
Ny = [(Po1P13 + Po3) (1 — P25Ps2) + (Po1P12 + Po2)P2sPs2] + (1 — p2sps2)[Po1 (P10 +

(p01p12+p02)(p25p56+p24p46)+(p01p13+p03)(1—p25P52)(p34p46+Pg76)) {(1

P13P34P40) t Po3P34Paol + 6)

5
(1—p25p52)(1—p87p76—p86 )—Psspéz)(pzspss"'pmp%)

p25p52)p68(p80 + pg(gsz)) + Pg7P76Pes T p;(gsz)pzspszpw}

(1.8.3)

and D5 (0) is same as given by (1.6.6).

Here we have used Q;;(0) = p;;

Thus using (1.8.3) and (1.6.6) in (1.8.2), we get the expression for V.

1.9 PROFIT FUNCTION ANALYSIS

Two profit functions P, (t) and P,(t) can be easily obtained for the system model under study
with the help of characteristics obtained earlier. The expected total profits incurred during (0,t]
are:

P, (t) = Expected total revenue in (0, t] — Expected total expenditure in (0, t]

= Kouup(t) - Kl Hb (t) (1)
Similarly,
P, (1) = Kopyp(t) — K Vo (D) (2)
where,

K, is revenue per unit up time of the system.

K, is repair cost per unit time for which the repairman is busy in repair of the failed unit.
K, is per unit repair cost.

Now the expected total profits per unit time, in steady state, is given by

P, (t
P, = lim 1()=lim52P1*(s)
t—o0 s—0
and
P,(t
P, = lim 2V =lims2P;(s)
t—ooo s—0
so that
P, = KyAg — K B (3)
and
P, = KoAy — K3V (4)

1.10 CONCLUSION
For a graphical representation, the following particular cases are considered
Gi(t) =1—e"'Gy(t) =1 — e 2'Hy(t) = 1 — e Mt
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To study the behavior of MTSF, availability and profit function through graphs w.r.t various

parameters, curves are plotted for these characteristics w.r.t failure parameter a5 in Fig.4.2 and
Fig.4.3 respectively for three different values of repair ratef3; = (0.25,0.50,0.75) whereas other
parameters are kept fixed a; = 0.5, 0, = 0.25,B, = 0.90,6, = 0.90,y, = 0.35,y, = 0.20, 1, =
0.95,K, = 1000,K; = 600,K, = 500;

Fig.1.2 depicts that MTSF decreases with the increase in failure rate a; and it shows an increase
with the increase in repair rate;.So in order to increase the MTSF, we have to minimize the
failure rate and maximize the repair rate.

Fig.1.3 indicates that Availability decreases with the increase in failure rate o5 and it shows an
increase with the increase in repair ratef;.

Fig.1.4 represents the change in profit function P,and P,w.r.t a5 for different values of repair
ratesf;. From the graph it is seen that both profit functions decrease with the increase in failure
rate a3 and increase with the increase inf3;. So in order to make the system more efficient we
have to maximize the repair rate and minimize the failure rate of the system. Also it can be seen
from figure that profit functionP, is always higher than profit function P, for some values of the
failure and repair parameters.

BEHAVIOUR OF MTSF WRT o, FOR DIFFERENT VALUES OF B,
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BEHAVIOUR OF AVAILABILITY WRT a, FOR DIFFERENT VALUES OF B,

0.58

0.56 |

0.54

0.52

0.50

048 f

Availability ———>

0.46

044}

0.42 1 i i i i 1 1 1

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

O3

FIG.1.3

\ 4

BEHAVIOUR OF P, & P, WRT o, FOR DIFFERENT VALUES OF B,

18000

0.9

1.0

17000 f

16000 f

15000 f

14000 f

&p, ————>

~ 13000 |

P

12000 f

11000 f

10000 |

9000

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

FIG.1.4

Received: November 27, 2025

0.9

3785



International Journal of Applied Mathematics

Volume 38 No. 12s, 2025
ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)

REFERENCES

1. Goel, L.R et.al (1985): Cost analysis of a system with intermittent repair and inspection
under abnormal weather, Microelectron Reliability, VVol. 25, pp. 665-668.

2. Gupta, R. and Sharma, V., (2010): A two unit standby system with preventive
maintenance and universe Gaussian repair time distribution, Journal of Informatics and
Mathematical Sciences, Vol.2(2&3), pp. 183-191.

3. Kapur, P.K. and Kapur, P.R. (1975): A two dissimilar unit redundant system with repair
and preventive maintenance, IEEE Trans. Reliability, Vol. 24, pp. 274-277.

4. Kishan, R. and Kumar, Manish (2009): Stochastic analysis of a two unit parallel system
with preventive maintenance, Journal of Reliability and Statistical studies, Vol. 2(2),
pp. 31-38.

5. Malik, S.C (2010): Stochastic modeling of a system subject to degradation and no
functioning in abnormal weather condition, International Journal of Statistics and
system, Vol. 5(3), pp. 277-288.

6. Malik, S.C and Barak ,M.S (2009): Reliability and economic analysis of a system
operating under different weather conditions, Journal of Proc. National Academy of
Sciences, India, Sect. A, Vol. 79, pp. 205-213.

7. Neha Kumari and Pawan Kumar (2014): Stochastic anlaysis of a two non-identical unit
parallel system model with preparation time for repair and proviso of rest, International
Journals of Statistika and Mathematika, Vol. 12, pp.93-100.

Received: November 27, 2025 . 3786



International Journal of Applied Mathematics

Volume 38 No. 12s, 2025
ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)

ISARA INSTITUTE OF MANAGEMENT & PROFESSIONAL STUDIES

WWW.IIMPS.IN

Accreditation & Ranking

VW P UGC / NCTE Approved. INFO@IIMPS.IN
| fsaka | = PP . 011-41005174

STOP PLAGIARISM N/

Arogyam Ayurveda & —— |
- Holistic Healing through herbs o .
Submit your ! Get accurate user oy |

content in friendly report.
Word File.

OGet report in

48 hrs.

0.~
*Missing content “ = — -
in |

or references will be fixed. A aitniEn

PARIVARTAN PSYCHOLOGY CENTER

COLOR PSUCHOLOGY :
HOW COLOR AFFECT HOUR CHiLD

MZ™=rZ20 ZPpHQO0Rp

R
S
E
A
R
C
H
G
A
T
E
W
A
Y

Calms your Child’s
Mind & Body

Evokes Empathy,
makes your Child Calm

Excites and energizes
your Child's body

Improves Reading speed
and Comprehension

www.parivartand4u.com

025 . 3787



International Journal of Applied Mathematics

Volume 38 No. 12s, 2025

ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)

Explore Innovate Educate

Shri Param Hans Education & Research Foundation Trust
www.SPHERT.org

TR o7T9T, TRYeT, Wifgew wa aer
ISSN 2321 — 9726 ®‘ |
WWW.BHARTIYASHODH.COM A\/

——
ISSN 2321 -9726

INTERNATIONAL RESEARCH JOURNAL OF
MANAGEMENT SCIENCE & TECHNOLOGY
ISSN — 2250 — 1959 (0) 2348 — 9367 (P)
WWW.IRIMST.COM

INTERNATIONAL RESEARCH JOURNAL OF
COMMERCE, ARTS AND SCIENCE
ISSN 2319 — 9202
WWW.CASIRJ.COM

INTERNATIONAL RESEARCH JOURNAL OF
MANAGEMENT SOCIOLOGY & HUMANITIES
ISSN 2277 — 9809 (0) 2348 - 9359 (P)
WWW.IRIMSH.COM

INTERNATIONAL RESEARCH JOURNAL OF SCIENCE
ENGINEERING AND TECHNOLOGY
ISSN 2454-3195 (online)

WWW.RJSET.COM
INTEGRATED RESEARCH JOURNAL OF IRJIMSTI
MANAGEMENT, SCIENCE AND INNOVATION —#

ISSN 2582-5445

WWW.IRIMSI.COM
025 .

3788





