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Abstract— Queuing theory continues to be one of the most extensive theories of stochastic models.
Advanced theoretical models are being developed through innovative analytical study with vast
applications. The present paper deals with the modelling of biserial bulk queue network with fixed batch
size and connected with a common server. Performance measure of the model has been analysed in
stochastic environment. Numerical illustration is provided to understand the model in a better way.
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1. INTRODUCTION

The initial study of queuing theory was carried out by A.K. Erlang [1]. The multi input idea in queuing
theory was introduced by Pandey [2]. Jackson [3] derived the differential difference equations and
obtained the steady state equations. The transient solution of a queue network model consisting of two
queues in series was studied by O’Brein [4] with poisson input and exponential holding time. Queuing
problems with batch arrival was studied by Suzuki [5]. The basic concept of biserial queuing system into
the theory of queues was introduced by Maggu ([6], [7]). Further the transient analysis of serial queues
under service parameter constraints was discussed by Maggu [8]. Two biseries queues with batch arrival
at each stage were studied by Hafiz Noor Mohammad et.al. [9].

Singh T.P. and Kumar Vinod et.al. [10] studied the transient behaviour of a queuing network with
parallel biseries queues. Further Singh T.P. and Gupta Deepak [11] analysed a queue network model
comprised of biserial and parallel channel linked with a common server. The queue network model
having batch arrival with threshold effect was studied by Mittal Meenu et.al. [12]. Later on priority queue
model along intermediate queue under fuzzy environment with application was studied by Mittal Meenu
et.al. [13] and Singh T.P., Kusum & Gupta Deepak [14] studied the feedback queue model where service
rate were assumed propotional to queue numbers .The present paper is further an extension of the study
made by Hafiz Noor Mohammad et.al. [9] in the sense that this paper deals with modelling of biserial
bulk queue network with fixed size batch arrival and connected with a common server. Performance
measure of the model has been analysed in stochastic environment. To understand the model in a better
way numerical illustration is provided.

I1. Description of the model
The queue network model in the problem consists of three service channels Sy, S,, and S3.The S; and S,

are biseries service channels with queues q; and g in front of these channels respectively. The third
service channel S; is commonly linked with these two service channels.

P21 P12

P23

Fig. 1 Biserial bulk queue network model linked with common server

The customers demanding service arrive in batches of fixed sizes b; and b, with arrival rates A; and A,
under poisson assumption and joins the queues g; and g, respectively. The mean service rates at these
service channels have been assumed as |, 4, and s respectively and are exponentially distributed.
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Customers coming at rate A; after completion of service at S; will either join S, or S; with the
probabilities p1, or pyz such that p;, + p1s = 1 and those coming at the rate A, after completion of service at
S, will join either S; or S; with the probabilities pz; or p,3 such that pa, + pa3 =1 respectively. After
completion of service at Sz the customer is allowed to depart from the system.

A. Practical Situations

Many practical situations of model arise in banking system, administrative setup, club management,
handling of children park, supermarket and production management etc. For example, suppose a game
club consists of three sections Sy, S, g Ss. The sections S; and S, provide the facility to play the games.
Both the games can be played only with a team of fixed size say b; & b, respectively. The customers
entering into the club either may join the section S; or S,. Also there is a chance that a customer can either
move from one game to another or directly towards the section S; for security measures.

B. Mathematical Analysis

The differential difference equations in transient form are as follows:

I:Ynl .Ny .N3 (t) = - (7"1+7\12+|J~1 +u2+u3) Pm Nz .N3 (t) + lenl -b; .y N3 (t) + )“anl .Ny -by .n3 (t)
+ U1 P12 Pn, +1n, -1ns () + HaP13Ph, 410, 0o - 2() + M2 P21 Pr, -1, 410, (1)
+ |vl2 st Pn1 Ny +lns 1 (t) + u3 I:’nl LNy .N3 +1(t) (1)
for(n; >bs;,n; >by,n >0)

P,nl .Ny . N3 (t) = - (7\41"'}\42"'“1 +L12+L13) Pn1 Ny Ny (t) + )Vl Pn1 -b; .nz .3 (t) + M1 plz Pn1 +1.n, -1.n3 (t)
+ U1 P13 Pn, +1n, 0y - 1(8) + M2 P21 P, -0, 410y (©) + M2 P23 Pry iy 410, - 1(t)
+ M3 IDnl LNy . N3 +1(t) (2)
for(ny >b;,ny <byn, >0

Ponone (0= — (Aathoriy +3) P, o, () + A2 Pn, b, o, (8) + M1 P13 Po, 4100, - 2(1)
+ U2 P21 P, c11ny () + M2P23Ph, i, - 1 () + M3 Pr, o, 41 (1) (3)
for(ny >by,n; =0,n, >0)
Py np . o(t) = = (MtAoty +U2) Pr, oy 0 (8) + APy o,y 0 (8) + A2Pn, i, p, 0 (1)
+ H1P12 Pn, 410, -10 0+ H2P21 Pr, -1, 410 (1) + Ha Pry o, 1 (1) 4)
for(ny >by,n; >byn, =0)
I:)’nl .ny .O(t) = - (}\'1+}\42+|-11 +u2) Pn1 ny -0 (t) + }\41 Pn1 -b; .n, .0 (t) + p—l plz Pn1 +1.n; -1.0 (t)
+ U P21 Pn, -1, +1.0(8) + M3 Py, 0 (1)
®)
for(ny > by,
Ny <byn, -0)
P'n, 00(®) == (atha 141 ) P, 0.0 () + APy, b, 00 (1) + M2 P21 Pa, 120 (1)
+H3Pn, 04(t) (6)
for(ny >by,n; =0,n, =0)
Pon, ns (1) — (uthotots) Pon, oy (1) ¥ 22Po n, b, .y (1) + H1P12P1n, 10, (1)
+H1P13P1n, s - 1(8) + H2P2sPon, +1n, - 1(1)
+“3P0An2 N3 +1(t) (7)
for(ny =0,n, >by n, >0)
Pon, ns (1) = = (Aot ots)Pon, ny (1) + MiP12Prn, -1ny (8) + HeP13Prn, 0y 1 (D)
+ U2P23P on, +1.ny 1 (1) + M3 Pon, 0, a2(t) (8)
for(ny =0,n, <byn, >0)
P oon, (1) =— (AtAa+Hs) Po.oun, (1) + H1P1 3 Pron, - 1(t) + H2P23Pon, - 1(t)
+ Hs I30. 0.n3 +1(t) (9)
for(ny =0,n; =0,n, >0)

Poon, 0() = = (MtAatH2) Poun, .0 (1) + 22Po.n, b, .0 (1) + H1P12P1n, 1.0 (V)
+ M3 Pon, a(t) (10)
for(ny =0,n; >byn, =0)
P 0un, -0 (1) = = (AtAa+H2) Poun, w0 (1) + M P12 Po.n, -1.0 (1)
+ M3 Pon, 1(t) (11)
for(ny =0,n; <byn, =0)

P 0.0.0 (t) = = (AFA2) Po.o.o (t) + M3 Poo (1) (12)
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for(ny =0,n; =0,n, =0)
Plnl Ny .3 (t) == (7“1"'7“2"'“1 +|""2+|J'3) Pn1 ‘Nz *N3 (t) + }\’2 Pn1 Nz -bz . ng (t) +

M1 P12Pn, +1.n, -1ns () + M P13Pr, 410, 0y 1(8) + M2 P21 Py <1, 1.0, (1)
"'I-»l2p23Pn1 .ny +1.nz _ 1(t)+|J,3Pn1 Ny .N3z +1(t) (13)
for(ny <by,ny >byn, >0)
P,nl Ny .3 (t) = (7\'1+)\42+u1 +“2+“3) Pn1 ‘Nz *N3 (t) + ul plZ Pn1 +1.n; -1.n3 (t)
+ M1 P13Pn, +1n, ns -1 () + M2 P21 Pry -in, +10s () + K2 P23 P, ny #1n, -1 (D)
+ HS F)nl .ny .nz +1 (t) (14)
for(ny <bg,n; <byn, >0)
P'n, on, () == (MtAotHy +H3)Ph, woin, (1) + M1 P13Pn, 4100, -1 (1) + M2 P21 Pr, 100, (1)
+ H2P23Pn, 1n, 1() + MaPn, on, +1 (1) (15)
for(ny <by,nz =0,n, >0)
P'ny o, 0 ()) == (Atho +Hy +H2)Ph, n, 0 (0) + A2 Pn, i, b, 0 () + HaP12Ph, +10, <10 (1)
+ IJZ p21 Pn1 -1.n; +1.0 (t) + |J~3 F’n1 .ny .1 (t) (16)
for(ny <by,nz >byn, =0)
P'n, on, 0 () = = (Atdo+Hy +H2)Ph, on, 0 (1) + A2 Ph, i, b, 0 (1) + HaP12Ph, +1, 10 (1)

+ o P21 Pn, -1, +1.0 () + Ha P, n, 1 (1) (17)
fOI’(n1 < b1 y nZ < va n3 = 0)
Py 00 () = = (Athata )Ph, 0.0 () + M2 P21 P, 100 (1) +H3 Poy i, 1 (D) (18)

for(ny <by,n; =0,n,=0)
Taking limit as t — oo, corresponding steady state equations are as follows:
(7"1+7\12+|J~1 +|»12+|~13)Pn1 Ny Ny — M Pn1 R A2 Pnl n by ony T H1P12 I:)nl +1.n; -1. n;

+ M1P13Pn +1ny na1 F H2P21Pr, c1ny 410, + H2P23 Py i, +1n, 1
+ HC«IPn1 .ny.ng+1 (19)
for(ny >by ,nz >byn, >0)
O\-l+)\42+p-1 +L12+H3) Pn1 Ny *N3 = }\41 Pn1 -b; .nz .n3 + I—ll plz Pn1 +1.n; -1.n3 + p—l p13 Pn1 +1.n;.n3_1
+ P—z p21 Pn1 -1.n, +1.n5 +“2 p23 Pn1 Ny +1.nz _ l+ P—s Pnl .Ny .ng +1 (20)
for(ny >by,n; <byn, >0)
(A+Ao+Py +H3) P, woon, = A1 Py b, ony + M1P13Po,+10n, o1 + H2P21Pr, 110,
+ HoP23Pn, an, _1 + H3Pn, on, +1 (21)
for(ny >by,n; =0,n, >0)

(Mthoty +H2) Pryon, 0 = APy, om0 ¥ A2Pn, 0, b, .0 + HaP12Pn, 410, -10
+ M2 P21 Pn, -1, +1.0+ M3 Py i, 2 (22)
for(ny >by,ny; >byn, =0)
(M2t +H2) Py ny 0 = A Poyby oo F HaPaz Pry +1ny 1.0+ H2 P21 Py c1ny 4100

+ “3 Pn1 .n, .0 (23)
for(ny >by,n; <byn, -0)
(M2t ) Po, 0.0 = A Py b, 00+ M2P21Pr, c110 + HaPa, 01 (24)

for(ny >by ,n, =0,n, =0)
(Mot Hs)Po.n, ons = A2Pon, 5, ny + HaP12P1n, -0y + H1P13Prn, s 1

+ H2P23Po.n, +1.n; 1+ M3 Pon, ng 41 (25)
for(ny =0,n; >b, n, >0)

(M2 +ots) Pon, oy = HaP12Pin, wny + MaP13Pin, o 1+ H2P2sPon, +1n, 1

+ Hs I30. n, .ng +1 (26)

for(ny =0,n, <byn, >0)

(MFAotUs)Po.oun, = MaP1sPron, - 1+ M2P23Po.1n, - 1+ H5Poon, +1 (27)
for(n; =0,n; =0,n3>0)

(Mot 2) Poun, .0 = A2Pon, i, 0+ M1P12P1n, -0 + MaPon, 1 (28)
for(n; =0,n; >b, Nz =0)

(AtAot2) Pon, .0 = M1P12Pon, -1.0 + M3 Po.n, .1 (29)
for(ny =0,n; <b, nz=0)

(A1t22) Po.g.0 = HzPoo1 (30)

for(ny =0,n, =0,n3=0)
(}V1+>\'2+H1 +H2+Hs) I:)nl Ny g T 7\2 I:)nl .Ny -by .ng + M1 plz Pn1 +1.n, -1.n3 + M1 p13 I:’nl +1.n,.n;_1
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+ U2 P21 Pm -n, +1n; T H2P23 Pn1 ng +ing o1 M3 P”l <Nz N3 +1 (31)
for(ny <b; ,nz >by, n3>0)
(AMthotpa +HotHg) Pr,n, on, = HaP12Pa, +in, -tny + HaP13 P, +1n, ny 1
*+H2 P21 Pn1 Ln, +Ln, T H2P23 Pn1 oy +Lng 1t u3P”1 -Nz.ng +1 (32)
for(ny <by,nz <byn, >0)

(MFAo+ty +M3) Pr, oun, = MaP13Pn, +10n; -1 + M2P21Pn, c11n, + M2 P23 P, 101
+ U3Pn, .0.n, +1 (33)
for(ny <b;,n; =0,n, >0)

(Mot y +H2) Po, on, 0= A2Pn, ny b, .0+ M1 P12Pn, 410, .0 + M2 P21 P, -1n, 410
+ M3 Pn, o, 1 (34)
for(ny <b;,ny >byn, =0)

()\-1+)V2+|J~1 +|J~2) Pn1 n, 0 = )VZ Pn1 .Ny-by .0 + Ivll p12 Pn1 +1.n, -1.0 + HZ p21 I:’nl -1.n, +#1.0

+ "'ls Pn1 np 1 (35)
for(ny <by,nz <byn, =0)
(AtAatHa ) P, 00 = H2P21Pr, 11,0 tH3 Poy i, 1 (36)

for(ny <b;,ny =0,n, =0)
In order to solve the above system of equations (19) to (36), we apply generating function technique. For
this we define generating function as:
FOX\Y,2)= X5 -0 X%, =0 Xy =0 Pnyon,on, X™ Y™ Z%

37)
Also for simplification, we define partial generating function as:
Fr,on, X)) =28 =0 Pnyonyons XM
Fo, X,Y) = 3% o Fon, (X)Y™

(38)

FOX,Y,2) = X% —o Fn, (X)Y)Z'
(39)

Multiplying equation (19) & (25) by X™ and taking summation over n, fromb; to « and 0 to b; and
making use of equations (31) & (38) , we obtain
()“1+7V2+|J-1 +H2+H3) Fnz * N3 (X) - u1 I:)O.nz N3 = xl Xb1 F ny -« N3 (X) + kZ F n, -b, .n3 (X)

+ Lﬂ% [Fn2 -1.n3 (X) - I:)0. nz -1.ns ] + I-11;1 > [Fn2 . N3 -l(X) - I30. n; .Nz -1]

+Hz P21 XFnan, (X)+ Mz P2 3 Fo, 410, 1 (X)
+|-13 Fn2 . N3 +1(X) (40)
for(ny = by, ny > by N3 >0)
Multiplying equation (20) & (26) by X™ and taking summation over n, from b; to o and 0 to b; and
making use of equations (32) & (38), we obtain:
()“1+7V2+|J-1 +|J-2+u3)Fn2 ‘N3 (X) - Hl F)O.nz N3 = ;\1 Xbl F n; * N3 (X) +
= ?(1 : [Fnz -1.n3 (X) - PO. n; -1.n3 ] +—ul;1 2 [Fn2 Nz 1(X) — PO. N, .Ns -l] +
|J2 p2 1 X I:n2 +1.n3 (X)+|~12 pz 3 Fn2 +1.n3 —1(X)+ “3 Fn2 N3 +1(X) (41)
for(n12b1’n2<b2,n3>0)
Multiplying equation (21) & (27) by X™ and taking summation over n, from b; to o and 0 to b; and
making use of equations (33) & (38), we obtain:

(?»1+7»2+1u1 +g)Fon, (X) - MPoon, = 21X Fo.p, (X)
+-E ;1 = [Fon, -1(X) =Po.o.n, 1] +Hz P2 1 XFun, (X)

+ Uz P23 Frn, 1 (X)+Us Fop, +1(X) (42)
for (nl = bl, np,= 0 nz > 0)
Multiplying equation (22) & (28) by X™ and taking summation over n, from b; to c and 0 to b; and
making use of equations (34) & (38), we obtain:

(athztily +“2)1F”2 0(X) = M1Po.n, 0 = M X Fn, .0(X) + A2 Fn, -5, .o(X)
Dz )p; — [Fn, 1. o(X) =Po.n,-1.0] *+ Hz P21 X Fn,+1.0(X) + Uz Fo, 1(X)

(43)
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for(nl = bl, n, > bzy N3= 0)
Multiplying equation (23) & (29) by X™ and taking summation over n, from b; to o and 0 to b; and
making use of equations (35) & (38), we obtain:
(M+hotis +H2)Fn, 0 (X) = M1 Pon, 0= M X Fo, 0 (X) + ulp%[':nz 2 0X) =Pon, 10l ¥ Mz P21 X
Fo,+1.0(X) +Hs Fn, o(X) (44)

for(ny =by ny< b, ,nz=0)

Multiplying equation (24) & (30) by X™ and taking summation over n, from b; to o and 0 to b; and
making use of equations (36) & (38), we obtain:
(M+Ao+Hy IFo.0 (X) - M1Pooo= M X™ Fo.o(X) + Mz P21 XFio(X)+Hs Foi(X)

(45)
for(n;=by n,=0, nz=0)
Multiplying equation (40) & (41) by Y™ and taking summation over n, from b, to o and 1 to b, -1
making use of equations (42) & (38) , we obtain
(MtAatis +HotHa)Fn, (X,Y) - HaFon, (Y) - Mz Fon, (X)
=X Fo, XY) +22Y™ Fro (XY) + “1+ Y[F s, (X,Y) - Fon, (Y)]
+ R R (XY) - Fon, 4 (V)] + 5222 X[y, (XY) - Fon, (X)]
B R (XY) - Fon, 1 (K] + 15 Fo, a(X,Y) (46)
for(n, = b, ng>0)
Multiplying equation (43) & (44) by Y™ and taking summation over n, from b, to o and 1 to b, -1
making use of equations (45) & (38), we obtain

(AMthotps +H2)Fo (X,Y) - M1 Foo(Y) - Mz Foo(X)

=2 X% Fo(X,Y) + 22 Y™ Fo(X,Y) + E22 Y [Fo(X,Y) - Foo(Y)]

+ BB XFY(X,Y) - Foo(X)] + 15 Fi(X,Y) (47)
Multiplying equation (46) by Z™ and taking summation over n; from 0 to oo and making use of equations
(47) & (38, 39), we obtain
(Mthatis +HotHa)F(X,Y,Z) - i Fo(Y,Z) - Ko Fo(X,Z) - U3 Fo(X,Y)

= X" F(X,Y.Z) + 2 Y2 F(X,Y.2) + 2222 ¥ [F(X,Y,2) - Fo(Y.2)]
+ 2222 7 [R(X,Y,2) - Fo(Y.2)] + 2220 X[F(X,Y,2) - Fo(X,2)]

4 B 113/2 = Z[F(X,Y,Z) - Fo(X,2)] + Ll%[F(X,Y,Z) - Fo(X,Y)]

(48)
After simplifying equation (48), we get:
F(X,Y,2)=
Y Z X Z
(=22 X PrsBye (v gy, P2 X - P25 DR (X,2) 4 s (1 - 2) Fo (X Y)
Gy 1y G0y i 1= gt _ 2f’”Z)+uz a-PgfPpdipa-p
(49)

For convenience, we define
Fo(Y,2)=F, Fo(X,Z) =F; Fo(X, Y) =F;3
For X=Y=Z=1,&F (1, 1,1) =1, (50)
The above equation (49) reduces to indeterminate form (%) :
Therefore by using L Hospital Rule for Limits the following results are obtained from equations (49) &
(50).
1) When Y = Z =1, and taking X —1, we get
—Mbi+ g —H2pz 1 =M1 Fi—Hepz1 Fo (51)

2) When X =Z =1, and taking Y —1, we get
— Ay =M1 P2t Mo =~ M1 PrFit R (52)

3) When X =Y =1, and taking Z -1, we get
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—H1 Piz-H2P2s+ Hs=—H1 PisF1 —HapasFa2 + HsF3 (53)

On solving these equations for F;, F, & F; we obtain the following results -
F:1_7»1b1+7»2bzp21 = 1-

! F;LI (J —Pi1:z pi 1b) P1
F,= 1-— 1 b1 P12 +Az by =1-

2 Mz (L —p12pz1) Pz

A by +h b M b +hy b
Fa=1- {(1 1 A2 b2 P2 s P13 + (M bips2the z)pzs}zl_p3

Ms (1—ps2Dz1) Mz (1=p12p21)
Therefore,
Poynyny = P12 p2 " ps ™ (1=p1 ) (1= p2 ) (1= p3) (54)
Where
— A1 by +Ay by pa g
P1 M1 (1-pz2pz1)
- A by P12+7~2 b,
Pz L(li(ll)—Piszzz)) M b A2 by )
1 b1 +A2 bz P2 1 )p1 s 1 b1 P12 +h bz )p2s
= + 55
ps Ms (1—p12p21) Mz (1 —p12 Pz1) ( )

C. QUEUE CHARACTERISTICS

From the equation (54), and (55) mean queue length can be obtained as follows:
Mean queue length (L)

L = qu + qu + Lq3

Where

A by +h2 by pa g

L 1-p; Mi (1 =ps2p2z1)—(abi+h2 bapzq)
M bipiztha b

1-p; M2 (1—=p;72DP21)—(Mbyip1az+traby)
(M by +A; by P2 1 )Py 3 +(h by Py 2 +A; by )P3 5

T 1-ps Wz (1 =P; 2Pz 7)—((Aa by +h2 bz P2 1 )Py 3 +(A b1 Py 2 +hz b2 )P 3 )

M by Az by p2 s M by piz+ha be

+
M1 (1 =ps2pz1)—(h b1 +A2 bz p2q) Mo (1=pz2P21)—(d1 b1p12+hy by
(A b1 +h2 ba P2 1 )p1 3 +(M bi p1 2 +A2 b )p2 3

[VES (1 —P12Pz1 )_[(7\1 by +Xz b, P21 )P1 3 +(7\1 by P12 the b, )pz 3 ]

(56)
11. VALIDITY of MODEL

To check the validity of model we consider the following particular cases:-

(1) We consider
A =0,b;=b,=1, ppz=1and p,; = p13= p2s = 0, from the above result (56), then we get
A A
= +

Hi =M Mz =g
This coincides with that of Jackson R.R.P. [3].

(2) We consider
b;=b,=1,p1 3 = pP23=0the above result (56) becomes
- M +hz P21 + M P12 the
M (1=pz2pz1)—( +ha P2 1) . M2 (1 =ps2Pz1)—(hp12+ha)
In that case the result resembles with Maggu [6].

(3) When we consider p13 = p2s = 0 the above result (56) becomes
- A by +A2 by Py g + A bipyz iy by
Mi (1 =Pz 2Pz1)=(M by +hab2P21) M2 (1=P;2Pz:)=(hibipiz+habz)
In that case the result matches with the Hafiz Noor Mohammad et al. [9].
Thus all the above results (1), (2) & (3), shows the validity of model under consideration.

IV. NUMERICAL ILLUSTRATION

Consider the problem with the following data:-
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b1:2 A=5 H1:21 P12 =0.7,

b,=4 A.=3 Uy =28 P13 =
M3 =25 0.3

pz 1 =0.4,

p: 3 =0.6

Find the average /mean queue length.

A. Solution Process:
In the given problem the customer enters into the system with
Batch sizes b;=2, b, =4,
Mean Arrival rates A= 5, A= 3,
Mean Service rates =21, g, =28, 43 =25, and
Probabilities
p1 2 =0.7,p1 3 =03p,, =04,p, 3 =06
Suchthatp; , +p1s =1&p2 1 +p23 =L
Mean queue length is obtained by putting these values in the equation (56),
L= I‘C|1 + I‘Clz + LQz
_ A1 by +Az ba p2 g A b1 pi2+hz by

+
M (L =ps2pz1)—(habi+h2abzpa1) M2 (1 —pz2pz1)—(hibiprz+izbz)
(A1 by 4k bz P2 1)p1 3 +(M b1 pa2 +ha b2 )pa s

MWz (1 =ps 2Dz 1 )—[(Aa by +X2 bz p2 1 )p1 3 +(A1 by p1 2 +h2 b2 )p2 3]
_ 148 + 19 + 15.84

T032 16 216
= 68.54 units

V. CONCLUDING REMARKS

Most of the existing study in the field of queuing theory discussed the behavior of the model using either
single arrival or batch arrival. Our model differs in the sense that we develop and design the model using
the combination of both type of arrivals (i.e. single and batch) in stochastic environment with practical
situation. Mean queue length of the model is obtained with the help of generating function technique.
Other performance measures can be found by using Little’s Formulae. Validity of the model is checked
by considering the particular cases like, Jackson [3], Maggu [6] and Hafiz Noor Mohammad, Tahir
Hussain & Mohammad Ikram [9]. The concept is new and one can extend the research work by including

more parameters.
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