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Absiract - In this paper author has established six g-product identities, which are presumably
new, and not available in the literature.
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Identities for Ramanujan's Results

M.P. Chaudhary

Absiract - In this paper author has established six g-product identities, which are presumably new, and not available in
the literature.
Keywords : Euler's pentagonal number theorem, triple product identities.

l. [NTRODUCTION

For |¢| < 1,
(a; @)oo = [ J(1 — ag") (1.1)
n=0
(a; @)oo = [ J(1 — ag™ ") (1.2)
n=1

(a’h a2, as, ..., Qk; Q)oo = (a’l; Q)OO(GQa Q)oo(a3, Q)oo(ak7 Q)OO (13)

Ramanujan [2, p.1(1.2)]has defined general theta function, as
flab) =3 a5 Jab| < 1, (1.4)

Jacobi’s triple product identity [3,p.35] is given, as
fla,b) = (—a;ab) oo (—b; ab) o (ab; ab) (1.5)

Special cases of Jacobi’s triple products identity are given, as

¢(q) = Zq = (-4 6*)%(¢* ¢)oo (1.6)

N e R (R
(q) = f(¢, ") = ;q = P (1.7)
fa) = fla.—) = Y (1" = (g a)w (1.8)

Equation (1.8) is known as Euler’s pentagonal number theorem. FEuler’s another well
known identity is as

()% = (~¢ D)oo (1.9)

Author . International Scientific Research and Welfare Organization, New Delhi, India. E-mail : mpchaudhary 2000@yahoo.com
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Throughout this paper we use the following representations

(% 0" o0 (4" 4o (0% 4 oo -+ (050" )o0 = (6%, 0", -+ 4" ") (1.10)
(4% 4" o0 (4" 4™ (05 4 oo -+ (050" )o0 = (6%, 4", -+ 454" (1.11)
(4% 0")oo (0" 0") oo (05000 (65400 = (—0*, =", 4"+ - ¢"5¢") o (1.12)
Now we can have following g-products identities, as
(50 = [J(1 = ")
n=0
_ H 2(4n +2 >< H 4n+1)+2 >< H 2(4n+2) +2 >< H 2(4n+3) +2)
H 8n+2 X H 8n+4 X H 8n+6 X H 8n+8
or,
(0% 0% = (6% 6%) 00" 6*) (0% 6*) o (6% 6¥) o = (. 0", %, 6% ¢°) (1.13)
(0% " = [J(1 = g™
n=0
H 4(3n) +4 « H 3n+1)+4 >< H 4(3n+2 +4)
_ H ¢'274) x H ¢'279) H(l gl
n=0
or,
(0" 0" o0 = (€* 0" o0 (0% 6) (6" 00 = (¢*, 6%, 6" ") o (1.14)
(q4;q12)oo _ H(l _ q12n+4> _ H(l 2(5n +4 ) X H 2(5n+1) +4)><
n=0 n=0
« H 2(5n+2) +4 >< H 2(5n+3) +4 >< H 2(5n+4) +4)
ﬁ oY x H gt +16) 5 H oo 28) 5 H om0y 5 H ¢o0n+52)
or,
(q4; q12)oo — (q4;q60)oo(q16;q60)oo<q28; qGO)OO(q4O; qﬁo)oo(qSQ;QGO)OO
= (g%, 4", ¢, ¢, ¢°% ) (1.15)

© 2012 Global Journals Inc. (US)
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Similarly we can compute following as

(€% 0°)o0 = (6% 0") ("% ¢") o0 (0% ¢ ) e (1.16)

(6% ¢®)oo = (% )0 (0"% M) o (@5 *N) oo (@ *H oo = (¢°, 6%, ¢"%, % 7Y (1.17)

(q6;q12)oo — (qG; q60)oo(q18;qGO)OO(q{SO;qﬁo)oo(q42;q60)oo(q54; qGO)OO
= (" ¢", ¢, 4%, ¢ ")

The outline of this paper is as follows. In sections 2, some recent results obtained by the
author in [1], and also some well known results are recorded, which are useful to the rest
of the paper. In section 3, we state and prove six new g-product identities, which are not
recorded in the literature.

(1.18)

I1. PRELIMINARIES

In [1], following identities are being established

(¢*,q", 4% ¢®)ool(—4: *)2 + (0:0°)2) = 2(—q*; )% (2.1)

(4'%, 4%, 4" ¢*)
(. ¢" " % P)sel(—0: )2 — (¢:°)2] = 4q g 45). (2.2)

(=4 )% + (6% (=42 (@B, % ¢ d*, 4%, 4" )
(—q;02)% — (2% 2q (2:3)
(—; )2 (0 )2 (D)% = (6,67, ¢ ¢ (2.4)

(—0:0°)o(=0% ") — (40P (@*1 ") _ 2a(=¢*0")2%(a", ¢%, 4", ¢, " ¢*)x
(=436%)oc X (0% ¢%) o0 X (45 4%)oc X (6% 6%)ox (q2,q4,q6,qs;qs)oo(qﬁ,qm,qls;q24)€>o )
2.5
(=% %) oo(—0° ") o0 — (% %) (@ ¢)os (¢ 6% 0" ¢") s y
(_q3, q6)oo X (_q5, qlo)oo X <q3, q6)oo X (qS7 qlo)oo - (q67 q127 (]187 q24; q24)oo
2q3

(2.6)

8 (42,45, ¢ ¢12) oo (@10, ¢*°, %%, ¢*°, ¢*°, ¢°0; ¢%9)
(456300 (% ") o] + (=4 0P o (—0"% ¢*%) ) ("%, 6%, ¢**, 6%, 0%, ¢*%, 4%, ¢°°; ¢%*)

— X
(45 6%) 0o (@155 63°) o) [(— 45 G%) 00 (=45 ¢%°) o (¢, ¢%, %, ¢°°, ¢5°; ¢%)
2

X (q2’ q4’ (]6, q8’ q8; q8)oo(q6’ (]18, q307 q42, q54; QGO)OO (27)

In Ramanujan’s notebooks [6, p.240], the following entries are recorded as

f@d®) = (0) —av(d”) (2.8)
f(=¢ =) f(—a,—¢") = f(=a¢, ") f(=¢’, —¢"") (2.9)

In Ramanujan’s notebooks [6, p.243], the following entries are recorded as
fla,dV (@)= (a) (¢") (2.10)

© 2012 Global Journals Inc. (US)
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2f(¢>, %) = (¢2)+ (—q?)

207 f(q,¢") = (q%) — (—q?)

II1I.  MAIN RESULTS

(2.11)
(2.12)

In this paper, we established following new results, which are not recorded in the literature
of special functions

(7% ¢ _ (—¢* —a . " ) +q(qr”‘;qw)oo
(:0?) o o (4% ¢"%)
(D)oo = (0,8, 6%, 6", ¢°; ¢°) o

(4> ¢% ¢
—q, _q3a _q57 _q7a q8)oo

(470 = (

1 1
2(—¢%, —¢°, 4% ¢%) (47, =475 @) o
(. 6% 6%, 0" ¢° ¢°) o

1 1 1
C202(—q,—4", 4% ¢%) (42, =421 @)
(.26, ¢*, 0% ¢°)

1

oo+ (07000 (=0 0% %)
1 1
2 q)oo  q2(—0 =4 0%

Proof of (3.1): By substituting a = ¢* and b = ¢° in (1.5), we have

F(@®, %) = (=0 ") oo (—¢°; ") o (0”5 ¢”)

also, by substituting ¢ = ¢° in (1.7), we get

(040
(¢°;4"%) o0

(¢") =

employing (1.7) and putting the values of f(q¢?, ¢%) and (¢°) in (2.8), we get

(&P (%0

after simplification, we get

3. 9 6. 9 9. 9
=047 o0 (=0 ¢") (030" )0 = —q
( )oo( Jool ) (4; %) (0% 4'®) oo
(7% ¢ _ (=g =% ¢ ¢°) +q(q18;q18)oo
(¢;4%) o (¢°;4"%)

which established (3.1).

Proof of (3.2): By substituting a = —¢? and b = —¢® in (1.5), we have

© 2012 Global Journals Inc

(Us)

F(=@, =) = (6% 0°) (0% ¢") (0" ")

(3.1)

(3.5)

(3.6)

Notes



by substituting a = —g and b = —¢* in (1.5), we have

F(=a.—a") = (@:0°)oo(q": 0o (@1 ¢") s
employing (1.8) and putting the values of f(—¢? —¢®) and f(—q, —q¢*) in (2.9), we get

(0% 0”) o0 (@1 6”) o0 (0% 07) oo (@07 ) oo (0% 0°) oo (073 0 ) oo = (€ @) (075 0 )
NO tes after simplification, we get
(@@ = (a.4°,¢°, 4", ¢°: ¢°)o

which established (3.2).
Proof of (3.3): By substituting a = ¢ and b = ¢” in (1.5), we have

F(4,4") = (=4:6%)oo(—0"5 ¢%) 0 (0% ¢ o
by substituting a = ¢* and b = ¢° in (1.5), we have

F(@0°) = (=% 6% oo (=" 670 (0% ¢°) oo

also by substituting ¢ = ¢* in (1.7), we get

employing (1.7) and putting the values of f(q,q"), f(¢3,¢°) and (¢*) in (2.10), we get

.8 7.8 8. 8 3.8 5.8 8. 8\ __ (qz;qz)oo % <q8;q8)oo
(=¢:07)oo (=450 )o0 (0730 )oo(—0" 0 ) oo (=073 0" )00 (073 ¢ oo = G )

further using (1.13), and after simplification, we get

(¢* 4% ")
—q, _q37 _q57 _q77 qs)oo

(a:q )ooz(

which established (3.3).
Proof of (3.4): By putting ¢ = g and ¢ = —q? in (1.7), we have

) = (¢ 9) oo and  (—qh) = (q;lq)oo
(425 @)o0 (4% Qs
by substituting the values of f(¢,¢°) from proof of (3.3), (q2) and (—g¢2) in (2.11),
we get
(4 9)oo
(=021 0)

(¢:9)oo
(475 0)

2(=¢% ¢*) oo (— 0% ) oo (¢®; %) 0 = +

© 2012 Global Journals Inc. (US)
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after simplification, and employing (3.2), we have

1 1
2(—¢*, —¢°, 4% ¢®) oo (42, —4%; @)oo
(0.2, ¢*, ¢ ¢°) o

1

1
(—4%; @)oo + (42 Q)00 =

which established (3.4).
Proof of (3.5): Substituting the values of f(¢,¢7), (¢2) and (—¢q2) in (2.12), we get

(D (9
(€% @) (—0%:@)0

1
202 (=4, ¢%)oo(=4" 4% 0 (4% ¢°) 0 =
after simplification, and employing (3.2), we have

1 1
202 (—=q, —¢", % %) oo (42, =42 @)oo
(0.2, ¢3 ¢%, ¢ ¢°) o

1

(4% 0)0e — (471 @)oo =

which established (3.5).

Proof of (3.6): Dividing (3.4) by (3.5), we get desired result.
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utilizing the initial conditions. The proposed iterative scheme finds the solution without any
discretization, linearization or restrictive assumptions.The proposed method solves nonlinear
problems without using Adomain polynomials which is the advantage of this method over
Adomain Decomposition method.The results reveal that the HAM is very effective, fast, simple,
convenient, flexible and accurate. Outcomes prove that HAM is in very good agreement with
ADM,VIM HPM,
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Analytical Solutions for the Different Forms of
Telegraph Equations by Homotopy Analysis
Method

R.Rajaraman

Absiract - In this work Homotopy Analysis Method(HAM) is used for analytic treatment of the telegraph equations .This
method can provide analytical solutions to the problems by just utilizing the initial conditions. The proposed iterative
scheme finds the solution without any discretization, linearization or restrictive assumptions.The proposed method
solves nonlinear problems without using Adomain polynomials which is the advantage of this method over Adomain
Decomposition method.The results reveal that the HAM is very effective, fast, simple, convenient, flexible and accurate.
Outcomes prove that HAM is in very good agreement with ADM,VIM HPM.

Keywords : Homotopy Analysis methoad, telegraph equations

[.  INTRODUCTION

The telegraph equation also called telegraphist’s equation was first introduced by
kirchoff in his paper in 1857 and then appeared in the paper by Heavyside in 1876. But it
first attracted serious attention when treated by Poincare in 1893.The original form of the
telegraph equation is

ou o%u
+(RK +SL) — +RSu=— 1
( ) S Rsu=2 1

o%u

t2

KL

Where
u=celectric potential or electric current

K=electrostatistic capacity

L=self inductance

R=resistance

S=leakage conductance

x=distance along the wire

t=time

The telegraph equation has characteristics of both wave motion and diffusion. If

there is no resisistance and leakage, it reduces to

o’u 1 o«
W KLaC )
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Which is the equation of wave motion with phase speed of(KL)"? On the other
hand when inductance is negligible compared with the resistance and there is no leakage
we have

a_ 1o "
ot  RK ox?

Which is the equation of diffusion with diffusivity of (RK)"

Recently various iterative methods are applied for getting Numerical and
analytical solutions of telegraph equations[1,2,3,4]. In this paper Homotopy Analysis
Method is applied to solve the proposed equations. HAM introduced by Liao[5,67,8] has
been used by many mathematicians and engineers to solve various equations based on
homotopy , which is a basic concept in topology. In recent years this method has been
successfully employed to solve many types of nonlinear homogeneous or nonhomogeneous
equations and systems of equation as well as problems in Science and engineering[9-16].
The validity of the HAM is independent of whether or not there exists small parameters
in the considered equation. HAM provides us with a simple way to adjust and control the
convergence of solution series. .It provides us with freedom to use different base fuctions
to approximate a nonlinear problem. Especially, it provides us with freedom of replace a
nonlinear partial differential equation of first order n into an infinite number of linear
Differential equations of order k, where the order k is even unnecessarily to be equal to
order n.When the base functions are introduced the H(r,t) is properly chosen using the
rule of solution expression, rule of coefficient of ergodicity and rule of solution
existence.By plotting h curves the proper h is chosen. Thus as long as h,H(r,t), U(r,t)
and linear operator L are properly chosen the solution expression converges to exact
solution in the convergence region. Homotopy analysis method provides us the great
freedom to choose all of them.

[I.  Basic IDEA OF HOMOTOPY ANALYSIS METHOD (HAM)

In this section the basic ideas of the homotopy analysis method are introduced.
Here a description of the method [7] is given to handle the general nonlinear problem.

NuO (t):07t>07 (4)

Where N is a nonlinear operator and ug(t) is unknown function of the
independent variable t.
Zero- order deformation equation

Let uy(t) denote the initial guess of the exact solution of Eq. (4), h# 0 an

auxiliary parameter, H(t) # 0 an auxiliary function. and L an auxiliary linear operator
with the property.

L(f(©)) = 0,Whenf(t) = 0. (5)

The auxiliary parameter h, the auxiliary function H(t), and the auxiliary linear
operator L play important roles within the HAM to adjust and control the convergence

region of solution series. Liao[8] constructs, using q € [0,1] as an embedding parameter,
the so-called zero-order deformation equation.

(1= qL[(®(t; a) — u(®)] = ghH@®N[(D(¢; )], (6)
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Where @(t;q) is the solution which depends on h, H(t),L, uy(t) and q. when
q=0,the zero-order deformation Eq.(6) becomes

P(t; 0) = uo(t), (7)
And when =1, since h# 0 and H(t) # 0, the zero-order deformation Eq.(6) reduces to,
N[@(t; 1] =0, (8)

So, @(t; 1) is exactly the solution of the nonlinear Eq.(4). Define the so-called mth
order deformation derivatives.

1 0™@(t;q)
Uy, (t) = Equ (9)

If the power series (9) of @(t;q) converges at q=1, then we gets the following
series solution:

u(t) = uo(t) + Xy =1 Uy, (0). (10)

Where the terms u,, (t) can be determined by the so-called high order deformation
described below.
High- order deformation equation

Define the vector,
m{uo (t), Uuq (t), U (t) ...... u, (t) (1 ].)

Differentialing Eq(6)m times with respect to embedding parameter q, the setting
q=0 and dividingthem by m! , we have the so-called mth- oder deformation equation.

L[um (t) - Nmum—l (t)] = hH(t)Rm (m: t): (12)
oom<1
Where Nm_{ 1, otherwise (13)
And
— 1 a™-IN[e;

For any given nonlinear operator N, the term R,,(u,,,t) can be easily expressed
by (14). Thus, we can gain uq(t), uy(t) ... ... by means of solving the linear high-order

deformation Eq. (12) one after the other order in order. The mth —order approximation of
u(t) is given by

u(t) = Xyzo uy () (15)
I11. [LLUSTRATIVE EXAMPLES
FExamplel:
Let us consider the following telegraph equation
U U tu=u, (16)
With initial conditions
U(x,0)=€" u,(x,0)=-¢* (17)
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We apply homotopy analysis method to Eq. (16) and (17), as follows:
since m>1, 3, =1 set h= -1 and H(r,t)=1,L==06"u/0t* in( 12)then (12) becomes

Um(X7t):um—l(th)_L_l(Rnl(um—l,xﬂt)) (18)
Where
R‘m(um—l,x7t) :62um-1/6t2+6um-1/6+um—1_62um—l/ax2
And solution for u,:
Now we can select
Ug(x,t)= e*+te™ (19)
Applying (19) in (18) we get the following approximations
U,(x,t)= e+t W(x,t)= e +te™ +17/2! e U,(x,t)= e™+te™ +t°/2le™ +t°/3!
e-X
The Final solution is
u(x,t)=e™ (20)
FExample 2:
Consider the following form of telegraph equation
Uy +aut+Bu:uxx+f(X7t) (21)
With a=1, =1 and f(x,t)= e*+t+1
With initial conditions
u(x,0)=e",u,(x,0)=2 (22)
We apply homotopy analysis method to Eq. (21) and (22), as follows:
since m>1, y =1 set h= -1 and H(r,t)=1,L==0"u/0t” in(12)then (12) becomes
Um(Xﬂt):um—l(X7t)_L_1(R‘m(um»l,x7t)) (23)
Where
R, (0, x,t) =0%u,,,/0t*+0u,, ,/0t+u,, ,-0"u,,,/0x*(e*+t+1)
And solution for uy:
Now we can select
Up(x,t)= e*t+t (24)
Applying (24) in (23) we get the following approximations
Ui (x,t)= €'t+t Uy(x,t)= € t+teeoinniiiaannnn
The Final solution is
U(x,t)= e*t+t (25)

Example3:
Let us consider the following telegraph equation

Uy + ((I—l—B) ut+aBu:C2uxx

© 2012 Global Journals Inc. (US)
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where
a=2,p=2,c=1 (26)

with initial condition
u(x,0)=1-e™ u,(x,0)=-2 (27)

We apply homotopy analysis method to Eq. (26) and (27), as follows:

since m>1, y,=1 setting h= -1 and H(r,t)=1and here we setL==0"u/0x" in(12)then (12)
becomes

U (x,t) =, (x,6)-L Ry (0, X,1)) (28)

m-1
Where
R‘m(um—l,X7t) 262um»l/aXQ_GQHm»l/aJ52_4(3um—1/at_étum»l

And solution for uy:
Now we can select

Uy (x,t)= e*'+1-2x (29)
Applying (29) in (28) we get the following approximations
u,(x,t)= e¥+1-2x+(2x)*/2!-(2x)*/3!
u,(x,t)= e”'+1-2x+(2x)*/2!-(2x)*/3!+(2x)* /4!-(2x)° /5!
The Final solution is

u(x,t)= e*+1-2x+(2x)*/2!-(2x)*/314(2x)* /41-(2x)° /5! oo
U(x,t)=e"+e™ (30)

IV. CONCLUSION

In this paper exact solutions for some of the telegraph equations have been
established.The Homotopy Analysis method(HAM) is successfully used to develop these
solutions. This work shows that HAM has significant advantages over the existing
techniques.It avoids the need for calculating the Adomain polynomials which can be
difficult in some cases. The reliability of the method and reduction in the size of
computational domain give this method wider applicability.The results shows that HAM
is a powerful mathematical tool for finding the exact and approximate solutions of the
nonlinear equations.
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An Integral Involving Extended Jacobi
Polynomial

V.B.L. Chaurasia® & Gulshan Chand®

Absiract - An attempt has been made to establish an integral concerning the product of two H-function of several
complex variables (Srivastava and Panda [8] with extended Jacobi polynomial [5]). Mainly we are using the series
representation of H-function given by Olkha and Chaurasia [6,7]. By assigning suitable values to the parameters, the
results can be reduced to many new, known and unknown results.
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I.  INTRODUCTION

The series representation of the H-function of several complex variable studied by
Olkha and Chaurasia [6,7] is given as follows:

Hlz ...z ]= z,..,
[ 1 ] ACi8.DT;BOD.DO7 | 1(0):ysy O[T d D50, 1 r
r
r U z (n)
MO [T @) "=
_ i=1
-3 Yo, ' wy
M=t nj= 0
e H (S(mi) ni!)
i=1
where
A r 0
|
g 1 a, +i§ ej U
q)lz A r 0 C r 0 ’ (1.2)
| |
H r aj—z 6;’U, H r 1—CJ+Z vi'U,
=041 i-1 -1 i1
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Srivastava and Panda [8] have introduced the multivariable H-function

HIy, ..y
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0 :(a'B) s (@ R | ) eyy P

For the sake of brevity
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j=A+1
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The transformation valid under the following conditions:

(i) Rep)>-1
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(i) h.h,T.k>0t=k(g-p)i=1...Ri'=1..r,

1
R : |arg (yi)|<§Qi’Ti’Qi are given in (1.8) and (1.9).
(&
(iv)  F (p,o; X) is Fujiwara’s polynomial. ~
— Thus, the following transformation holds )
2 ™ =
o5 q ;

h' 15
= [" (x=p) (@-X°F (p.0:x) HIz,(@-X)".. 2, (@-%)""] =]
g 3 p —
g A =)
@ 2 H h "R 14 7
é < . [yl(q_x) seeey yR(q_X) ] X ;
== 2 (np+n T U r 2

— . = i +N ' —
E = u® (-1)' 1 H (Zi) 't pro+l+ Y hU; <
P ] 2 )
oy => 3y : . (q—p) = T+p+n)d D, -
&2 WEN T 39 ) nt G
g .% ] m i ~
i B
g -
< % ro ro 5
| g 0342 (') ;...;(a(R),B(R)) [co—p—El h,U:hy,..., hR],[—cs—E:1 h.U;:hy,...hr 1, ;
ST A+2,C+2[MNT;.. MR N(R); r r e
el o ’ [o+n-0-3, hUj;:hy....hg].[-l-p-n-c 3 hjUjhy....hg]. z
& % i=1 i=1 g
g * =
= Y
e :
0 g ey P11g 1 [ (R, h h 8
_ 8 () S AT H o 1 o WM (e R D yl(q_ p) 1,'”,yR(q_ p) R . (21) 2
g = [ty &®1pe1;..:1p0 B, .

£ —
A I E
M : o [II.  PROOF 3
> 5 R. To prove (2.1), we express the multivariable H-function in series form with the =
<8 = help of (1.1) and then changing the order of integration and summations which is valid =
% g ' under the conditions stated and evaluating the remaining integral with the help of a
% g3 known result of Chaurasia and Sharma ([2], p.269, eqn. (2.1)), we get the required result.
=
O a- V.  SPECIAL CASES
o |

(a) Giving suitable values to the parameters and making use of a
transformation formula given by Srivastava and Panda ([8], p.139, eqn. 4.11), after a little
simplification, we have the following result
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Theorem (A)

The transformation valid under the following conditions
()  Re(p)>-LRe(c)>-1
(i)  h>0h, >0A >0i=1,.,R,i'=1,..,rt=k(q-p),k>0

where

50)

O B
—1+Z §°)+Z e > 40 -> 0P (j=1..R)
i=1 i=1

(iii)  The equality holds when | y; | < L;, j = 1,..,R, with the L; defined by equation (5.3),

p.157 in [10].

Thus, the following transformation holds
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(b)  Forr=1=Rin (2.1), we obtain the following result
Theorem (B)

The transformation valid under the following conditions

(i) Re(p)>-1Lh>0, h'>O,T>0,|argy|<%Tn,t:k(q—p), k>0

p. d.,

(i) Re(c+h—L+ h—8J +1>0,j=1,...,u,j'=1,...,c.
3 N
] J

Thus, the following transformation holds

j (X=PP°(@=X)° F(pmx)HBD{[“\z( ~X) } [EZ;}\ym—x)“}dx

-1 n Z t p+o+l+h'U
ap+2 [ [o-p—h'U:hl,[~o—hU:h],[b: 6] 2)
M+2N+2| 451 [0+n-o-hUh] [-1-p-n—o—hU:h] | ’

(c) Taking p:1=q,k=lh;, =1i'=1,...,r, we get a known result due to Srivastava

and Panda [8].
(d)  Letting h; =1i=1,..,r in (2.1), we have a result due to Chaurasia and Sharma

2].
(e)  Putting h; =1i=1,...,r the result in (4.1) reduces to a known result obtained by
Chaurasia and Sharma in [2].

(f) The result already established by the equation (3.2) and (3.3) in [2] can be
deduced from our results.

A great number of interesting integral formulae as particular cases our main result
can be deduced, but we omit them here for lack of space.
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Abstract - In this paper we have proved some coincidence and common fixed point theorem in cone metric space by
using Jungck type contractive condition and generalized the results of Huang Long Guang and Zhang Xian.

I. [NTRODUCTION

Common fixed point theorems have been proved by many authors by using
contractive conditions for single valued mapping [5], [6], [7]. The concept of weakly
commuting mapping defined by S. Sessa [9] was generalized by Singh and Pant [10]. They
proved some common fixed point theorem by using weak commutative condition of
mappings. G. Jungck [3] has generalized this condition by defining compatible mapping
and proved some common fixed point theorem.

Recently Huang Long [4] replaced the set of real numbers by an ordered Banach
space and obtained some fixed point theorems for self mapping satisfying different
contractive condition. Dejan Ilic and Rakocevic [1] and K. Jha [5] have proved some fixed
point theorems in cone metric space by using commuting mapping. Abbas and Jungck [6]
has proved some common fixed point theorem for non commuting mappings in the set of
cone metric spaces. P. Raja [8] has proved new results by extending Banach contraction
principle in complete cone metric spaces. Jungck type contraction [2] leads to a new
development regarding the weaker forms of commuting mappings which is stated as:

Let Y be an arbitrary nonempty set and (X, d) is a metric space. Let fand I be
maps from Y with the values in X. Consider the following properties,

a. d(fx )< kd (Ix, Iy), xyeX, 0L k< I
b. d(tx, y) < kd (Ix, Iy), xyeX,
c. d(f fy)<d(Ix Iy), xyeX

In the scenario of existing literature in metric fixed point theory the pair of
mapping (£ 1) satisfying properties a, b and c¢ are called Jungck contraction, Jungck
strictly contraction and Jungck non expensive contraction. Piyush tripathi [10] proved
some common fixed point theorems and extended some well known results by using
Jungck type contraction.

The papers of Jungck [2] and piyush tripathi [9] motivated us to establish
coincidence and common fixed point theorem for two self mapping in a complete cone

Author a . Amity University Uttar Pradesh, Deptt. of Amity School of Engineering & Technology, Viraj Khand-5, Gomti Nagar, Lucknow
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metric spaces by using Jungck type contractive condition which is the extended result of
Huang Long [4].

The following definitions regarding cone metric space is defined in the paper of
Huang Long [4].

Definition-1.1 Suppose F as the real Banach space and P is a subset of £. Then P
is cone if and only if

(i) P is closed, non-empty and P # {0}
i) IHfapfpeRanda f>,0andifx, y e Pthenax+f ye P
(i) IfxePand-xe P=x=20
For a cone P which is subset of £ Huang Long [4] defined a partial ordering < <
with respect to Pas x < < yif and only if y - x € int P, where int P is interior of P

Definition-1.2 : P is called normal cone if there exist a number A > 0 such that o <
x<y =|l < K|

Definition-1.3: The cone P is said to be regular if every increasing sequence which
is bounded above is convergent.

Definition-1.4 : Let X is a non - empty set. Let d is a mapping from X x X —
F and if d satisfies the following conditions.

i) dExy)>0 VxyeX

(ii dx,y)=0 iff x=y

(i) dExy) = dx

(iv) d&xy)< d(x,2)+d(y 2) vV xyzeX

~—

Then d is called the cone metric on X and the pair (X, d) is called the cone metric space.

Definition-1.5: A sequence {x,} in a cone metric space (X, d) is said to be convergent and
converges to x € X if for every ¢ € F with o < <¢, 3 Nsuch that n> N, d (x,, x) < <c,
and x is called the limit of {x,}.

ie. limx, = xorx, > x forn > o
Definition-1.6: A sequence {x,} in a cone metric space (X, d) is said to be convergent and
converges to x € X if for every ¢ € Fwith o << ¢3 Nsuch that n> N, d (x,, x) << c

Definition-1.7 : A cone metric space (X, d) is said to be complete cone metric space if
every Cauchy sequence is convergent in (X, d).

Definition-1.8 : A cone metric space (X, d) is said to be sequentially compact if for any
sequence {x} in X, there exists a subsequence {Xr\} of {x} such that {an} is convergent
in X. To prove our main result, the following Lemma [2] are very important.

Lemma - 1.1 [4] : Let (X, d) be a cone metric space, {x,} be a sequence in X. If {x}
converges to x then {x,} is a Cauchy sequence.

Lemma - 1.2 [4] : Let (X, d) be a cone metric space, P be a normal cone with normal
constant A. Let {x,} be a sequence in X. Then {x,} is a Cauchy sequence if and only if
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d(xm x,) -0 (m,n - o

Lemma - 1.3 [4] : Let (X, d) be a cone metric space, P be a normal cone with normal
constant K. Let {x,} and {y,} be two sequences in X and x, > x, y, >y (n — o)

Then d (xu, Yu) - d (x, y) whenn — o

II.  MAIN RESULTS

N R Theorem-2.1: Let (X, d) be a cone metric space, P be a normal cone with constant A.
Suppose 7, I : X — X are self mappings satisfies the condition

(i) d(Tx Ty) < kd(Ix Iy) for all x, y € Y, where k € [0, 1).
(i) T)<I(Y).
(iii) Either 77Y) or I(Y) is complete.
Then 7'and [ have a coincidence point in X.
Proof: Since T(Y) < I(Y) Choose %,,% €Y, suchthat Ix, =T (%) and x,%, €Y, Ix, =Tx_,

hence we can construct a sequence {Xn} such that IX = TX,
d (Tx, TX.,)
< kd (Ix, 1%)

d(lxn lxn—l) = d (Txn—l' Txn—z)
< kd (1%, 1x,,)

d (1%, 1%)

d (1%, %) < Kd (1% 1X,)
continuing this process we get
d (1%, %) < k'd (1%, %)

Soforn>m

Global Journal of Science Frontier Research (F ) Volume XII Issue V Version I E May 2012

< £ d (1%, 1)
We get
(0, ) < S5 K Tl (1, 16)]
= d (Ix,, Ix,) > 0 a n m- o

|
Hence {Ix}={Tx,} is a Cauchy sequence in T(Y)cI(Y). Suppose I(Y) is
complete in X so there is p € [(Y), ze Y such that Ix,TX, > p @& n— owand [z =p.

© 2012 Global Journals Inc. (US)



Putting x = x, and y = zin (i) .
d(Tx,,Tz) <kd(Ix,,12)
d(Tx,,Tz) <kd(Ix,, p)

asn—oo,

d(p,T2) <kd(p, p)=d(p,T2)=0

Notes

So we get 7z = Iz = p. Therefore z is a coincidence point of 7"and 1.

Again if 7(Y) is complete then Tx — peT(Y)c<I(Y) hence as above z is
coincidence point of 7"and 7.

Theorem-2.2: Let (X, d) be a cone metric space, P be a normal cone with constant
K. Suppose 7, I: X — X are self mappings satisfies the condition

(i) d(Tx Ty) <kd (Ix ly) for all x, y € Y, where k € [0, 1).
(i) T <I(Y).
(iii) Either 77X) or I(X) is complete.

(iv) T and 7 are commuting at their coincidence point.

Then 7 and 7/ have a unique common fixed point in X.

Proof: If we take ¥ = X in Theorem 2.1 then we get sequence {TX} which is a

Cauchy sequence. Suppoose g(X) is complete then TX, - pe g(X), ze X such that Iz =

pand Iz = Tz = p . Since 7T and [ are commuting at their coincidence point so 77z = I1%z
and 7p = Ip.

Putting x =z, y =Tz, in (i),
d(Tz,TTz) <kd(l1z1Tz),
d(p,Tp) <kd(lz,TI2)

d(p,Tp) <k*d(p,Tp)

d(p,Tp) <k"d(p,Tp)

As n—> o,

Global Journal of Science Frontier Research (F ) Volume XII Issue V Version I E May 2012

d(p,Tp) >0
B Tp=Ip=p

So pis a common fixed point of 7"and / For uniqueness suppose p’ and q'are two
common fixed points of 7"and 7,

© 2012 Global Journals Inc. (US)



Notes

From (i) d(Tp,Tq)<k(Ip,1q)=k(Tp,Tq) <k*(1p,1q). <Kk"(Ip’,Iq), as n—>o
d(Tp’, Tq)=d(p',q)=0= p'= q'. Therefore 7"and 7 have unique common fixed point.
The following theorem was proved by Huang Long-Guang and Zhang Xian [4].

Theorem - 2.2.[4] : Let (X, d) be a complete cone metric space, P be a normal
cone with normal constant K. Suppose the mapping 7" - X — X satisfies the contractive
condition d (7%, 7y) < kd (x, y), for all x, y € X, where k € [0, 1) is a constant. Then T

has a unique fixed point in X and for any x € X iterative sequence (TI X) converges to
the fixed point.

Proof: In the our Theorem 2.2, mapping [/ is considered as identity mapping then
the theorem stated by Huang Long [4] becomes special case of our proved Theorem 2.2
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Evaluation of a Summation Formula Associated
with Gamma Function and Involving Gauss
Theorem

Salahuddin

Abstract - The aim of this paper is to evaluate a summation formula based on half argument allied with Hypergeometric function
and involving recurrence relation and Gauss summation theorem.
Keywords and Fhrases : Contiguous rejation, Gauss second surmmation theorern ,Re-currence relation.

I.  INTRODUCTION

Generalized Gaussian Hypergeometric function
A generalized hypergeometric function ,Fy(aq, ...ap; by, ...by; 2) is a function which can be
defined in the form of a hypergeometric series, i.e., a series for which the ratio of successive
terms can be written

e P(k) (k+ a1)(k+ az)...(k + ap)

o Q) (k) +bo) (kb bg) (k1) (1)

Where k£ + 1 in the denominator is present for historical reasons of notation, and the
resulting generalized hypergeometric function is written

- a1, Qg Ay . :i (al)k(%)k”_(ap)kzk (2)
ptq bi,by, e by — (b)) (b2)g - - - (by) k!
or
(ap) ; (aj)é'):l ) 00 k
oIy z | =5, 5 | = ((((Zpigkzl (3)
(ba) 3 (0j)i=1 k=0 \\ 4/kR
where the parameters by, by, -+ ,b, are neither zero nor negative integers and p, ¢ are

non-negative integers.

The ,F, series[23, p.156(3)] converges for all finite z if p < ¢, converges for | z |< 1 if

p# q+1,diverges for all z , 240 if p > g+ 1.

The ,F, series [23, p.156(4)]absolutely converges for | z |= 1 if R({) < 0, conditionally

converges for | z |= 1,z # 0if 0 < R(¢) < 1, diverges for | z |= 1, if 1 < R(() ,
q

p
C:;&Z_zobz
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The function oF(a,b;c; z) corresponding to p = 2,q = 1, is the first hypergeometric
function to be studied (and, in general, arises the most frequently in physical problems),
and so is frequently known as "the” hypergeometric equation or, more explicitly, Gauss’s
hypergeometric function (Gauss 1812, Barnes 1908). To confuse matters even more,
the term "hypergeometric function” is less commonly used to mean closed form, and
"hypergeometric series” is sometimes used to mean hypergeometric function.

The hypergeometric functions are solutions to the hypergeometric differential equation

(l=2)y" +[c—(a+b+1)zly’ —aby =0 (4)
~ The solution of this equation is
O
B ab  ala+1)bb+1) ,
= — A [1 ...... } 5
= y 0 +1!cz+ 2l e(c+1) o (5)

This is the so-called regular solution,denoted

oFi(a,byc;2) = [1 + Sbcz + a(aQ!Jr;le(rb;)r 1)z2 NI } _ Z M (6)

Which converges if ¢ is not a negative integer for all of | z |[< 1 and on the unit circle
| z|=1if R(c —a—b) > 0. Here (a)y is a Pochhhammer symbol and is defined by

ala+1)(a+2)---(a+k—1); if k=1,2,3,---
~{1 s if k=0 (7)
k! ; ifa=1k=1,2,3,--

['(a+k)
=TTy

(F) Volume XII Issue V Version I

Contiguous Relation is defined by
[ Andrews p.363(9.16), E. D. p.51(10)]

, b +1, b ; ,b+1
(a—b)2F1|:ac . Z:|:CL2F1|:G Z:|—b2F1|: Z Z:| (8)

I c I I

Frontier Research

Gauss second summation theorem is defined by [Prudnikov., 491(7.3.7.8)]

e
—
Ne)
N—

a, b 1] D(et) 7l
oF1 | agbi1 2| = T(e T(e

2 ’ P}

B 2(b—1) F(g) (a+127+1)

L) T(+5)

(10)

Global Journal of Science

In a monograph of Prudnikov et al., a summation theorem is given in the form [Prud.,
p.491(7.3.7.8)]

+

D=5 1(%) " T(a) T0)

F(a—i—b—i—l 9 F(a-i—b—l)
SR : (11)

;b1
2F1|:3+b—1, 5} :\/7_Tl
2 )
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Now using Legendre’s duplication formula and Recurrence relation for Gamma function,
the above theorem can be written in the form

cbo; 1] 207U (el Forg) 20t Te) r(ed)
o Fy [ Z+b—1 ) 51 = Fé 2 ) 532 + (2)2 (5 )—1- (ail) (12)
BEEE (0) I'(%5) {l(a)} NG
Recurrence relation is defined by
I'(z+1) =2TI(2) (13)

[1. DERIVATION OF MAIN RESULT

a, b ; 1} B 2b P(a+b2+36)

RS =2 2y

h |t 3| = g

» [F(g) { 131072(1371195958099968000a — 2317820965473484800a + 1687424939411374080a3) +
o(%)

[ﬁo{a—b—Qp}] [ ﬁl{a—b+27}]
p= T=
n 131072(—71334091879142?568&4 + 19810717137820104704a5 — 38628489336586240a°) n
|:p1;[0 {a—b- 2p}] [Tl;[l {a—b+ 27‘}]
n 131072(5503512041431040a” — 587213457166336a® + 47604013453568a° — 2951316459520a'?) n

[p]f[o{a—b—Qp}] :ﬁl{a—b+27}]

T=

n 131072(139842010880a't — 5022471678246112 + 1343(_)43?3@13 —2589440a'* + 3400045 —272a'0 + a!7)
[pl;IO {a —b— 2p}_ [Tl;[l {a —-b+ 27‘}}
+ 131072(137119595809996801206 + 87318837131?7197056()&26 — 2360644428997066752a3b) +
[p];[o {a—0b-— 2p}] [71;11 {a—b+ 27‘}]
n 131072(226727995951054_8420@4b — 332504_19_311749960192a5b —|— 113489856414113792a5b) n
-pl;IO {a—b- 2p}_ Hl {a—b+ 27}_

N 131072(—9741187137183744a"b+ 1633123923118336a%b—84542302806016a°b + 7814003087616a'°0) n

_|_
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:ﬁo{a—b—Qp}: :ll_j[l{a—b—i-QT}:

N 131072(—239628553216a ' b + 12599892448a'2h — 209966592a'3b + 6046832a'*b — 41888a'5D) N |
16 17
[H {a—b—2p}] [ 11 {a—b—l—ZT}]
p=0 =1
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n 131072(561a'%b + 2317820965473484800b% + 8731883713131970560ab? + 6586791913742008320a b2)+
16 17
11 {a—b-20}|| II {a—b+2r}]
p=0 T=1
" 131072(—641592925093232640a"b* + 650308733691240448a°b* — 44844741067923456a°b?) "

:lf[o{a—b—Qp}: :ll_j[l{a—b~l—27'}:

(o]

o)

- 17 B
[T{a—0b+2r}
L =1 .

. 131072(16064617532609536a"b* — 716669564497920a%b? + 124598817697024a° b*) n

n 131072(—3416752171008a'°6* + 322510879808a ! b* — 49195660

o)

- 17 -
[T{a—b+2r}
Lr—1 i

80a'?b? + 258685328a'31?) n

+ 131072(—1669536a'1b* + 46376a°b* + 1687424939411374080b° + 2360644428997066752ab> ) n
r 16 1 17
II{a—b—20} | II {a—b+2r}

L p=0 =1 /

| 131072(65867919137420083200%0° + 1475014418219050080ab* — 664330208666009600°6°) |
r 16 7 17
[I{a—b-20}] I

L =0 r=1

n 131072(66036533182835’)??4&6b3 — 23892_3673:666304&7[)3 —1—_ 844644599515904a°b3) n

-pl;IO {a—b- Qp}_ [Tl;[l {a—b+ 27‘}_

n 131072(—20324619617280a” bi;— 3472660479552&12[)3 — 48420456448a'1 b® + 4440873008a'2b3) +
|:pl;[0 {a —b— Qp}] [Tl;[l {a —b+ 27‘}]

" 131072(—26898080a'3b® + 134?16904a14 b3 + 713340?718791405568[)4 + 2267279959510548480ab?) +

|:pl;[0 {a—b- Qp}] [71;11 {a—b+ 27‘}]

{a— b—{—27‘}:

i 131072(641592925093232640ab* + 1475014418219950080ab* + 130395697879248384a° b*) i
- 16 17 ;

[T{a—b—=2p}||I] {a—b+27}
L p=0 Ilrs !

n 131072(—3018527499018240a°b* + 2849386432882176a b*

55437330212352a%b*) n
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n 131072(18754939121952a°

:ﬁo{a—b—Qp}:

- 17 -
[T{a—b+27}
Lr=1 J

bt — 230462749440a'°0* + 37583709072a1 b* — 20980502442 b*) n
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[T{a—b+2r}
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N 131072(18156204a'3b* + 1981071738201047046° + 332504193149960192ab°) N
r 16 1 17 -

[T{a—b—2p}|| ] {a—0b+27}
- p=0 - btr=1 -
N 131072(650308733691240448ab° + 66433020866600960a°b° + 130395697879248384a*b°) N

r 16 1 17 -

[T{a—b—2p}|| I] {a—0b+27}
- p=0 4 hr=1 4
N 131072(5152732631861760a°b® — 63011227023360a"b° + 55557257991840ab® — 548720832000a°b°)
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On simplification the result (14) is derived.

REFERENCES REFERENCES REFERENCIAS

1. Andrews, L.C.(1992) ; Special Function of mathematics for Engineers,Second Edi-
-tion, McGraw-Hill Co Inc., New York.

2. Arora, Asish, Singh, Rahul , Salahuddin. ; Development of a family of summation
formulae of half argument using Gauss and Bailey theorems , Journal of Rajasthan
Academy of Physical Sciences., 7(2008), 335-342.

3. Prudnikov, A. P., Brychkov, Yu. A. and Marichev, O.1.; Integrals and Series Vol.
3: More Special Functions. Nauka, Moscow, 1986. Translated from the Russian
by G.G. Gould, Gordon and Breach Science Publishers, New York, Philadelphia,
London, Paris, Montreux, Tokyo, Melbourne, 1990.

© 2012 Global Journals Inc. (US)

Global Journal of Science Frontier Research (F ) Volume XII Issue V Version I E May 2012



D

Global Journal of Science Frontier Research ( F) Volume XII Issue V Version I E May 2012

4. Rainville, E. D.; The contiguous function relations for ,F, with applications to
Bateman’s J»¥ and Rice’s H, ((,p,v), Bull. Amer. Math. Soc., 51(1945),
714-723.

5. Salahuddin, Chaudhary, M.P ; Development of some summation formulae using
Hypergeometric function, Global journal of Science Frontier Research, 10(2010),36-
48.

6. Salahuddin, Chaudhary, M.P ; Certain summation formulae associated to Gauss sec-

ond summation theorem, Global journal of Science Frontier Research, 10(2010),30-
35.

© 2012 Global Journals Inc. (US)



% GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH
eeapetnegne NMATHEMATICS AND DECISION SCIENCES
%;‘;* Volume 12 Issue 5 Version 1.0 May 2012
1" Type : Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)
Online ISSN: 2249-4626 & Print ISSN: 0975-5896

Analytical Solutions for Some of the Nonlinear Hyperbolic-

Like Equations with Variable Coefficients
By R. Rajaraman

Absiract - In this work Homotopy Analysis Method(HAM) is used for analytic treatment of the
nonlinear hyperbolic-like equations with variable coefficients. This method can provide analytical
solutions to the problems by just utilizing the initial conditions. The proposed iterative scheme
finds the solution without any discretization, linearization or restrictive assumptions. The
proposed method solves nonlinear problems without using Adomain polynomials which is the
advantage of this method over Adomain Decomposition method. The results reveal that the HAM
is very effective, fast, simple, convenient, flexible and accurate. Outcomes prove that HAM is in
very good agreement with ADM,VIM HPM.

Keywords : Homotopy Analysis methoad, Hyperbolic-like equation, Variable coefficients.

ANALYTICAL SOLUTIONS FOR SOME OF THE NONLINEAR HYPERBOLIC-LIKE EQUATIONS WITH VARIABLE COEFFICIENTS

Strictly as per the compliance and regulations of :

© 2012. R. Rajaraman. This is a research/review paper, distributed under the terms of the Creative Commons Attribution-
Noncommercial 3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited.



Ref.

1. Mohammad Ghoreishi,Adomain Decomposition method(ADM) for Non linear wave-

like equations with variable coefficient,Applied Mathematical sciences,vol4,2010,n0

49,2431-2444.

Print Journal

epaper e

Analytical Solutions for Some of the
Nonlinear Hyperbolic-Like Equations with
Variable Coefficients

R. Rajaraman

Absiract - In this work  Homotopy Analysis Method(HAM) is used for analytic treatment of the nonlinear hyperbolic-like
equations with variable coefficients. This method can provide analytical solutions to the problems by just utilizing the
initial conditions. The proposed iterative scheme finds the solution without any discretization, linearization or restrictive
assumptions. The proposed method solves nonlinear problems without using Adomain polynomials which is the
advantage of this method over Adomain Decomposition method. The results reveal that the HAM is very effective, fast,
simple, convenient, flexible and accurate. Outcomes prove that HAM is in very good agreement with ADM,VIM HPM.
Keywords : Homotopy Analysis method, Hyperbolic-like equation, Variable coefficients.

[. INTRODUCTION

Recently various iterative methods are applied for getting Numerical and
analytical solutions of Nonlinear hyperbolic-like equations with variable coefficients.
[1,2,3,4,5,6]. In this paper Homotopy Analysis Method is applied to solve the proposed
equations. HAM introduced by Liao [7,8,9,10,11] has been used by many mathematicians
and engineers to solve various equations based on homotopy, which is a basic concept in
topology. In recent years this method has been successfully employed to solve many types
of nonlinear homogeneous or nonhomogeneous equations and systems of equation as well
as problems in Science and engineering [12,13,14,15,16]. The validity of the HAM is
independent of whether or not there exists small parameters in the considered equation.
HAM provides us with a simple way to adjust and control the convergence of solution
series. It provides us with freedom to use different base functions to approximate a
nonlinear problem. Especially, it provides us with freedom of replacing a nonlinear partial
differential equation of first order n into an infinite number of linear Differential
equations of order k, where the order k is even unnecessarily to be equal to order n. Thus
as long as Auxillary parameter h, Auxillary function H(r,t), Initial approximation U(r,t)
and linear operator L are properly chosen the solution expression converges to exact
solution in the convergence region. Homotopy analysis method provides us the great
freedom to choose all of them.

I1. Basic IDEA OF HOMOTOPY ANALYSIS METHOD (HAM)

In this section the basic ideas of the homotopy analysis method are introduced.
Here a description of the method [9] is given to handle the general nonlinear problem.
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Nug(£)=0,t>0, (1)
Where N is a nonlinear operator and uy(t) is unknown function of the independent
variable t.

a) Zero- order deformation equation
Let uy(t) denote the initial guess of the exact solution of Eq. (1), h# 0 an

auxiliary parameter, H(t) # 0 an auxiliary function. and L an auxiliary linear operator
with the property.

L(f (t)) = Owhenf (t) =0 2)

The auxiliary parameter h, the auxiliary functionH(t), and the auxiliary linear
operator L play important roles within the HAM to adjust and control the convergence

region of solution series. Liao[10] constructs, using q € [0,1] as an embedding parameter,
the so-called zero-order deformation equation.

(1 - @L[(B(& q) — uo(t)] = qhH®N[(D(t; q)], (3)

Where @(t; q) is the solution which depends on h, H(t),L, uy(t) and q. when
q=0,the zero-order deformation Eq.(3) becomes

9(t;0) = uy(¢), (4)

And when q=1, since h# 0 and H(t) # 0, the zero-order deformation Eq.(3) reduces to,
N[@(t; 1)] = 0, (5)
So, @(t; 1) is exactly the solution of the nonlinear Eq.(1). Define the so-called mth

order deformation derivatives.
1 a™o(t;q)
m! adq™m

lum(t) = (6)

I the power series (6) of @(t; q) converges at q=1, then we gets the following series
solution:

u(t) = up(t) + Lp=1Um (). (7)

Where the terms u,, (t) can be determined by the so-called high order deformation
described below.

b) High- order deformation equation

Define the vector,
{1 (), g (8), uz () ... ... up(0) (8)

Differentialing Eq(4)m times with respect to embedding parameter ¢, the setting
q=0 and dividingthem by m! , we have the so-called mth- oder deformation equation.

L[um(t) - Nmum—l(t)] = hH(t)Rm(Wn)r t): (9)
_ oom<1
Where Rom = { 1, otherwise (10)
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And
1 ™ IN[p(t;q)]

R () ) = s = (11)

For any given nonlinear operator N, the term R,,(u,,,t) can be easily expressed
by (11). Thus, we can gain uq(t), uy(t) ... ... by means of solving the linear high-order
deformation Eq. (9) one after the other order in order. The mth — order approximation of
u(t) is given by

u(t) = Ypzouy (6). (12)

IT1. [LLUSTRATIVE EXAMPLES

Examplel:
Let us consider the nonlinear hyperbolic-like equation

U= UgctU u-e*t-e 2t (13)
With initial conditions
U(x,y,0)=0, u, (x,y,0)=€" (14)

We apply homotopy analysis method to Eq. (13) and (14), as follows:
since m>1, y,=1 set h= -1 and H(r,t)=1,L==0"u/at* in( 9)then (9) becomes

Un (X,t) = um—l(x1t) - L_l(Rm (U

o°u o%u ou
atr:—l_ 8sz—l _ ar)rl—l_f_ext_i_eZXtZ (15)

X, 1)

m-1?

R,(U, ., Xxt)=

m-1?

Where
Ren(Um-1,%,t) =0%Um.1/0t%-0%Up.1 /0% -0U .1/ OXUp 1 +e t+e 2t

And solution for u,:
Now we can select

Ug(x,t)= et (16)

Applying (16) in (15) we obtain the following successive approximations:

Ui(x,t)= et (17)
U,(x,t)= e*t (18)

Us(x,t)= e*t (19)
The Final solution is

U(x,t)= et (20)
Example2:

Let us consider the following nonlinear two dimensional Hyperbolic-like equation
with variable coefficients

0° 0°
U, = u . |- U )-u 21
With initial conditions
U(x,y,0)=0 ue=(x,y,0)=e" (22)
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We apply Homotopy Analysis method to (21) and (22) as follows
since m>1, y,=1 set h= -1 and H(r,t)=1,L==0"u/dt” in (9)then (9) becomes

Um(%,Y,1)=Um-1(,t)-L (Rm(Um-1.X,Y,1)) (23)

Where
R(Um-1,%,Y,t)=0Um.1/0t%-07/0x0Y(0°Um.1/ %% Um.1/ Oy’ ) +0*/ OXAY(XYOUm.1/OXOUm.1/OY)+Um.1

And solution for ug:
Now we can select

up(x,y,t)= €™t (24)

Applying (24) in (23) we obtain the following successive approximations:

0 (%, y,1) = e*y%),

(25)
t5
w00y, = ()
The Final solution is
U(x,y,t)= e (t-t3 /314t /51t /71 .. ) =e™sint (26)
Example3:
Let us consider the following Nonlinear Hyperbolic-like equation
Ue=u0%/ 90X (UxUyulror) +U 0%/ OX* (U xx)-18u°+u, 0<x<1,t>0 (27)
With initial conditions
U(x,0)=e* u(x,0)=e" (28)
We apply Homotopy Analysis method to (27) and (28) as follows
since m>1, y,=1 set h= -1 and H(r,t)=1,L==0"u/dt” in( 9)then (9) becomes
Um(x,t):um_l(x,t)-L'1(Rm(um.1,x,t)) (29)

Where

R(Um-1,%,Y,£)=07Urm.1/0t*(Um-1)°0%/OX*(BUpm-1/ OX0Unm.1/OX*0% Um.1/ 0%*)-(OUm.1/0X)*0/ 9%* (9% Um.
1/0%°)*+18(urm1)’-Um-y

And solution for ug:
Now we can select

uy(x,t)= e (1+t) (30)
Applying (30) in (29) we obtain the following successive approximations:
Us(x,t)= e* (t3/21+t3/31) (31)
Ua(x,t)= e* (t*/41+t°/5!) (32)
Us(x,t)= e* (t°/61+t"/71) (33)
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The Final solution is
U(x,t)= e* (1+t2/21+83/314t%/41+.......... ) = e**

Example4:
Finally we solve another nonlinear Hyperbolic-like equation

Utt=x26/6x(uxuxx)- xz(uxx)2+u, 0<x<1,t>0
With initial conditions

u(x,t) = x2, Uy _ Xt
ot

We apply Homotopy Analysis method to (35) and (36) as follows
since m>1, y,=1 set h= -1 and H(r,t)=1,L==0u/0t* in( 9)then (9) becomes

Um(X,t)=Um-2(X,t)-L (Rmn(Um-1.X,t))

Where
Ren(Urm-1.%,t) =0%Um.1/0t>-%°0/0X(0Um.1/0%0%Um.1/9X*)+X%(0°Um.1/0%%)*-Um.1

And solution for uy:
Now we can select
up(x,t)= x> (1+t)
Applying (38) in (37) we obtain the following successive approximations:
Ui(x,t)= x* (1+t+t%/2143/3))
U,(x,t)= x* (1+t+t2/214+£3 /3147 /41447 /5))

The Final solution is

U(x,t)=x? (1+t+t2/21+3/314t* /41487 /5 4........... ) = x%e!

IV. CONCLUSION

(35)

(36)

(37)

(41)

In this paper exact solutions for some of the hyperbolic-like equations have been
established. The Homotopy Analysis method(HAM) is successfully used to develop these
solutions. This work shows that HAM has significant advantages over the existing
techniques. It avoids the need for calculating the Adomain polynomials which can be
difficult in some cases. The reliability of the method and reduction in the size of
computational domain give this method wider applicability. The results shows that HAM
is a powerful mathematical tool for finding the exact and approximate solutions of the

nonlinear equations.
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also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with
records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits

Mistakes to evade

Insertion a title at the foot of a page with the subsequent text on the next page
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®  Separating a table/chart or figure - impound each figure/table to a single page
®  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.

Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--

must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.
Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can

maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

Reason of the study - theory, overall issue, purpose

Fundamental goal

To the point depiction of the research

Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:

Single section, and succinct

As a outline of job done, it is always written in past tense

A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
Center on shortening results - bound background information to a verdict or two, if completely necessary
What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

®  Explain the value (significance) of the study
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.
Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

®  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.

®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

®  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:
®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.
e |f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.

Methods:

Report the method (not particulars of each process that engaged the same methodology)

Describe the method entirely

To be succinct, present methods under headings dedicated to specific dealings or groups of measures

Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
e  Skip all descriptive information and surroundings - save it for the argument.
®  Leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.

Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.

Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

®  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.

L] Not at all, take in raw data or intermediate calculations in a research manuscript.
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® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.
®  Never confuse figures with tables - there is a difference.
Approach
®  Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report
e If you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables
e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts
®  Despite of position, each figure must be numbered one after the other and complete with subtitle
® |n spite of position, each table must be titled, numbered one after the other and complete with heading
e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable. The implication of result should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
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