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ABSTRACT

In this paper, we present a reliable combination of Aboodh Transform and Modified Homotopy perturbation
method to solve nonlinear gas dynamic equations. Some problems were solved to demonstrate the capability
and reliability of the mixture of Aboodh Transform and Modified Homotopy perturbation method. We have
compared the result obtained with the available Laplace Transform New Homotopy Perturbation Method
solution and homotopy perturbation method of solution which is found to be exactly the same. The result
revealed that the combination of the Aboodh Transform and Modified homotopy perturbation method is

practically well appropriate for use in such problems.
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1. INTRODUCTION

Nonlinear models has been very useful in describing
various phenomena that appear in many areas of
scientific fields. We know that except in a limited
number of these problems, there are difficulties in
obtaining their exact solutions. Thus, many
researchers had made several attempts to develop
various analytical methods for obtaining solutions
which reasonably approximate the exact solutions
see Bellman (1964), Cole (1968). In recent years,
most nonlinear problems were solved by numerical
methods and their improvement led to improvement
in analytical methods. Several scientists believe that
the combination of numerical and analytical
methods will also produce meaningful results. Many
new techniques have been widely used to solve
nonlinear problems. Example of such is homotopy
perturbation method established by He to obtain
series solution of nonlinear differential equations
(He 1999, 2000a, 2000b, 2003, 2004, 2005, 2006,
2008). The method has the advantages of simplicity
and easy execution.

Gas dynamics equation is a mathematical model
which is based on the physical laws of conservation,
namely: the laws of conservation of mass,
conservation of momentum, conservation of energy
and many more. The nonlinear equations of ideal gas
dynamics are applicable for the three classes of
nonlinear waves like shock fronts, rare factions and
contact discontinuities. Several methods have been
used to solve different classes of gas dynamics
equations see Evans and Bulut (2002), Polyanin and
Zaitsev (2004), Elizarova (2009), Jafari, Chun, Seifi,
and Saeidy (2009), Ames (1965), Rasulov and

Karaguler (2003), Aminikhah and Jamalian (2013),
Jafari, Zabihi and Saidy (2008). Recently, Aboodh
introduced a new set of integral transform called
Aboodh transform and it has been applied to obtain
solution of several classes of both linear and
nonlinear partial differential equations (Aboodh
2013, 2014, 2015, 2016).

In this paper, we construct the solution of gas
dynamic equation by using Modified Aboodh
Homotopy  Pertubation  Method.  Analytical
approximation to the solution of the nonlinear gas
dynamic equation is obtained by using the mixture
of Modified Homotopy Pertubation Method and
Aboodh Transform. The gas dynamic equation as a
nonlinear partial differential model is as follows
(Evans and Bulut 2002, Jafari et al. 2009, Aminikhah
and Jamalian 2013):

U +uu, —u(l—u)=0 1
where0 <x < landt>0

The result obtained by Modified Aboodh Homotopy
Pertubation Method confirm the applicability and
effectiveness of the proposed method in solving the
nonlinear gas dynamic equation.

2. MODIFIED ABOODH HOMOTOPY
PERTURBATION METHOD (MAHPM)

In this section, we propose MAHPM, which is the
combination of Aboodh Transform and modified
homotopy perturbation methods (MHPM) for
solving nonlinear gas dynamic equation. This
method is simple and obtain the exact solution of the
equations analytically using the initial condition
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only. This method provides the solution in a closed u(0) = ay, 1(0) = ay, -, u™V(0) =a,_, 3
form. To illustrate the basic idea of this method, we

consider the following nonlinear differential where A is a general differential operator and f (1)
equation (Aminikhah and Jamalian, 2013): is a known analytical function. The operator A can

be divided into two parts, L and N, where L is a
linear and N is a nonlinear operator. Thus, equation

A(w) = f(r) = 0,7 €Q 2 (2) can be rewritten as

with the following initial conditions

L) +Nw - f(r) =0 4
From MHPM [23], we construct a homotopy U (r, p): QX[0,1] - R, which satisfies

HU,p) = (1 —p)[LWU) —ue] +pl[AU) = f()] =0, p€[01], T€EQ 5
HWU,p) =LWU) —uy+puy+p[N@w)—f(r)] =0, pe[0,1], reQ 6
Where ,p € [0,1] is an embedded parameter and u, is an initial approximation for the solution of equation (2)
In the case of p = 0, then equation (4) becomes

H(U,0) = L(U) —uy, =0 7
In the case of p = 1, then equation (5) becomes

HWU,1)= AU)-f(r)=0 8
Now, applying the Aboodh transform to both sides of equation (6), we have

A{LU) —uo + pup +pINW) — f(N]} =0 9
Using the differential property of the aboodh transform we obtain

U0 Ul v(m=D(x 0)

ViU, v) = S e —— = Aluo — puo + p[N(w) — fF(N]} 10
1 fu0 | Ulxo U=D(x,0
UG v) = —{(— + IR+ D Afug — pug + pIN@) — f(r)]}} 11

Taking the Inverse Aboodh transform on both sides of equation (11), we have

p2-n p3-n

1 (n-1)
U(x,t) = A1 {%{M + CC) + -+ UT(JC'O) + A{uy — puy + p[N(u) — f(r)]}}} 12

From Homotopy Perturbation Method we considered the embedding parameter p as a small
parameter and assume that the solution of equation (12) can be written as a power series of
p as:
Ux,t) = Xnzop" Un(x, t) 13

Substituting the equation (12) into (13), we have

c N1 lvexo v o U™=D(x,0)
Zopnun(x.t)=A e e + ok b Ay — Pty + PIN W) — F(])
n=

14

This is the coupling of the Aboodh Transform and the modified homotopy perturbation method. Equating the
coefficients of the corresponding powers of p, we have
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v

} Ljueo) Ul (x,0) U™ (x,0)
P% Up(x,b) = {_n{vzxn T L T

ph U0 = A L (AN W) - u - FIDY

P U0 = A7 R (AN WU U]

p3: Us(x,t) = A1 {vin {A{N(U,, Uy, Uz)}}} and so on
In general, the recursive relation is given by: 15

P U D) = AR AN Wo, Uy Uy, Uy D))

Assuming that the initial approximate solution of equation (2) has the form U(0) = u, =x,, U*(0) =
,, U™ (0) =c,,_,. Thus, the exact solution may be obtained as follows:

u=limU(x,t) = Up(x, £) + Uy (x,8) + Up(x,8) + - 16
p—>

3. APPLICATION

In this section, in order to demonstrate the effectiveness and applicability of the Modified Aboodh Homotopy
perturbation method for solving gas dynamics equations, we will solve the following examples.

Examplel

Consider the nonlinear gas dynamic equation (Aminikhah and Jamalian 2013)

U +uu, —u(l—-—u)=0 17
subject to the constant initial conditions

u(x,0) = ae™ 18
By applying the modified homotopy perturbation method, we construct the following homotopy:

HWU,p) =U; —uy +pluy +UU,—UQ -U)] =0 19
where p € [0,1] is an embedding parameter, u, represent the initial approximation that satisfies

the solution of the equation

In the case of p = 0, then equation (19) becomes

HWU,0)=U, —uy =0 20
In the case of p = 1, then equation (19) becomes

HU,1)=U,+UU, -U(1-U)=0 21

Now taking the Aboodh Transform on both sides of equation (19) we have

A[HWU,p)] = A[U; —ug + plug + UU, — U1 = U)]] =0 22
Using the initial property of Aboodh transform, we obtain

vU(x,v) —iU(x, 0) = Af{ug — plug + UU, — U + U2} 23
UG, v) = U (x,0) + 1 Afuo — plug + UU, — U + U]} 24

By applying the Inverse Aboodh transform on both sides of equation (24), we have
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U(x,t) = U(x,0) + At {%A{uo —pluy +UU, —U + UZ]}} 25

From the homotopy perturbation method, we use the embedding parameter p as a small

parameter and assume that the solution of equation (25) can be written as power series of p as

Ux,t) = Xnzop" Un(x, 1) 26
Substituting equation (26) into (25)

e o™ Up(x,t) = U(x,0) + A1 {%A{uo —plug + Z2o " {UnUpy — Uy, + Unz}]}} 27
Equating the coefficients of the corresponding powers of p in equation (27)
p° i Up(x,t) = U(x,0) + A~ {%A{uo}}

Up(x,t) = ae ™+ A71 {%A{ ae‘x}}

Upy(x,t) = ae ™ + ae ™™t

Up(x,t) = ae *(1+1t)

pti Up(x,t)= —A7! &A{uo + Up(Ug)x — Ug + UOZ}}
U;(x,t) = —A71 {iA { ae™ + ae (1 + t)(— ae *(1+ t)) —ae*(1+t)+ (ae‘x(l + t))Z}}
Uy(x,t) = %ae"‘t2
2: a1
p°i Uy(xt)= —A ;A{Uo(Uﬂx + U1 (Ug)x — Uy +2U,U4}
Uy(x,t) = —A7! EA {ae‘x(l +t) (—%ae"‘tz) + %ae"‘tz(—ae_"(l +1) - %ae"‘t2 +
2(ae™(1+1)) (% ae"‘tz)}}
1 —X4+3
U,(x,t) = i ae ™t

. (1
p*: Us(x,t)= —A7! {;A{Uo(Uz)x + U1 (UDx + U,(Ug)x — U + UgUy + UgU, + Uy Uy + UzUo}}

1 1 1 1
Us(x,t) = —A71 {;A {ae‘x(l +t) <— 3 ae‘xt3) + zae‘"t2 <—Zae_"t2>

1 1 1
+= ae ™t} (—ae*(1+10)) - 3 ae™*t3 + ae™*(1 + t); ae *t3

3!
1 1 1
—X42 —X42 —x43 -X
+ 5 ae 7t <2!ae t )+ T (ae (1+t))}}

Us(x t)—iae"‘t4
VT g

. _1 (1
p4 : U4(x, t) = -A"! {;A{Uo(Us)x + U1(U2)x + Uz(U1)x + U3(Uo)x —U; +UyUs + U U, + U,U; +

U0}
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1 1 1 1
Uy(x,t) = —A"1=Ajae ™1+ t)|— ae ™ t*) + —ae *t?(— = a e *t3
4 v 4!

2! 3!
1 1 1 1
—x43( _ — o=xs2\ 4 T L xpd (4o _ —X44
+§ ae ™t ( 2!ae *t )+4! ae™t ( ae x(1+t)) y ae™™t }
+ ae™(1+1t) z ae*t*|+ ae™*(1+1t) 2 ae *t3 +i ae *t3 iae‘"t2
4! 3! 3! 2!
1
+ o @ e t*(ae™*(1+1)) } }
1 —X4+5
Uy(x, t) = Al ae ™t
. _ 1 — -
P UG t) = A7 - ARG VUi = U + S0 Ui} 28
The rest of the components of iteration formula can be obtained by following the same procedure.
Suppose the initial approximation has the form
U(x,0) = up(x,t) =ae™
Thus, the exact solution can be obtained as follows:
u(x,t) =limU(x,t)
p-1
ulx,t) =Uy(x, t) + U (x, t) + Uy(x, t) + -
u(x,t) =ae *(1+t) +%ae"‘t2 +% ae *t? +% ae *t* +$ ae ¥t + - 29
u(x,t) =ae (A +t+t>+3+t*+t°+ ) 30
Hence, the solution can be written in the closed form as:
u(x, t) = aet™* 31

Equation (31) is the exact solution for equation (17) which is the same as the solution obtained in (Aminikhah
and Jamalian 2013).

Example 2

Consider the nonlinear homogenous partial differential equation (Jafari, Zabihi and Saidy 2008)
ut+§(u2)x—u(1—u)=0,OSXSLt>0 32
with specified conditions

u(x,0) =e* 33
By applying the modified homotopy perturbation method, we construct the following homotopy:

H(U,p) = Us = uo +p [ug +3U% — U = )] = 0 34
where p € [0,1] is an embedding parameter, u, represent the initial approximation that satisfies

the solution of the equation

In the case of p = 0, then equation (34) becomes

HWU,0) =U, —uy =0 35

In the case of p = 1, then equation (34) becomes
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HU,1) =U, +§U2x —U(1-U)=0

Now taking the Aboodh Transform on both sides of equation (34) we have,
AHWU,p)] = A [Ur —ug+pup +3U%, —U(L - U)” =0

Using the initial property of Aboodh transform, we obtain

vU(x,v) —%U(x, 0) = A{u0 -p [uo + ész —U+ UZ]}

Ux,v) = U(x,0)+-4 {uo —-p [uo +2UZ — U+ Uz]}

By taking the Inverse Aboodh transform on both sides of equation (39), we have

v

Ux,t) = A1 {viz Ux, 0)} e {1A {uo _ [uo +2UZ — U+ UZ]}}
-1 1 1.2 2
Ux,t) = U(x,0) + A {;A{uo —p [uo +i0%,-U+U ]}}
From the homotopy perturbation method, we use the embedding parameter p as a small

parameter and assume that the solution of equation (41) can be written as power series of p as:

Ulx,t) = Yo op" Un(x, t)
Substituting equation (42) into (41)

Bop" Un(e,0) = UG, 0) + A7 24 {uo = p [ug + Eeop" {2070 = U + 0,2}
Equating the coefficients of the corresponding powers of p in equation (43)
p® i Up(x,t) = U(x,0) + A~ {%A{uo}}

Up(x,t) = e ¥+ A! {%A{ e"‘}}

Up(x,t) = e *+e ™t

Uy(x,t) = e *(1 +1t)

pli U(xt) = —A1 {%A {uo + %(Uoz)x Uy + UOZ}}
U0 = a7 fLafe + H-2zae 1+ 07 - e+ 0 + (e +0) Y
Uy(x,t) = %e"‘t2

p*i Up(x,t) = —A7" {%A{Uo(lh)x + U1 (Ug)x — Uy + 2U0U1}}
Up(x,t) = —A1 &A{e_x(l +1) (—%e‘xtz) + e t2(—e (1 + 1) —~e T +

2(e™(1+10)) (%e'xtz)}}
1 —-x4+3
Uy,(x,t) = N e "t

. - 1 1
p*i Us(x,t) = —A"1 {;A B WA, + Up(Uy)x + Up(Uo)y = Uy + UglUy + UpU + Ulz}}

36

37

38

39

40

41

42

43
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__—11 l_l —2x4+4 -X _i—xS i
Us(x, t) = —A 1]A e “t*|+e™*(1+10) 3'6 t° )+

1
—XxX+3(_ p,— _ __ p—x43
50— 3 3!ext( e *(1+10) 316t

1 1 1
+ e *(1+ t); e *t3 + Ee‘xﬁ(e"‘(l +6)+ 2 e‘z"t“}}

U. :i —X +4
5(x, t) 2 e "t

. B 1 m-—1 m-—1
P Un(8) = AT =240 UeUne e = Unos + ) Ui Z
k=0 k=0

The rest of the components of iteration formula can be obtained by following the same procedure.
Suppose the initial approximation has the form

U(x,0) = ug(x,t) =e™*

Thus, the exact solution can be obtained as follows:

u(x,t) =limU(x,t)
p—1

u(x, t) = Uy(x, t) + U (x, t) + Up(x, t) + -

u(x, t) =e_x(1+t)+%e"‘t2+%e‘xt3+i Xt 4o 45
ux, ) =e*A+t+t2+t3+t*+ ) 46
Hence, the solution can be written in the closed form as:

u(x, t) = et™> 47

Equation (47) is the exact solution for equation (32) which is the same as the solution obtained in (Jafari, Zabihi
and Saidy 2008).

Example 3

Consider the following non homogeneous nonlinear gas dynamic equation (Aminikhah and Jamalian 2013)

uy +uu, —u(l —u) = —et™* 48
subject to initial condition

u(x,0)=1—-e7* 49
By applying the modified homotopy perturbation method, we construct the following homotopy:
HWU,p) =U, —ug+pluy +UU, — U1 =U)+e"*] =0 50
where p € [0,1] is an embedding parameter, u, represent the initial approximation that satisfies

the solution of the equation

In the case of p = 0, then equation (50) becomes

HWU,0) =U, —uy =0 51
In the case of p = 1, then equation (50) becomes

HU,1)=U,+UU, —U(1—-U)+et™*=0 52

Now taking the Aboodh Transform on both sides of equation (50) we have

7
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A[H(U,p)] = AlU; —ug + plug + UU, —U(A = U) +e**]| =0

Using the initial property of Aboodh transform,we obtain

vU(x,v) —%U(x, 0) = A{ug — plug + UU, — U + U? + et*]}

U(x,v) = vizU(x, 0) + iA{uo —pluy + UU, — U + U? + "]}

By taking the Inverse Aboodh transform on both sides of equation (55), we have

U(x,t) = A7 {viz Ul(x, O)} + A7t {%A{uo —pluy +UU, —U+U?%+ et‘x]}}

U(x,t) =U(x,0) +A471 {%A{uo —plug +UU, - U+ U? + et_"]}}

From the homotopy perturbation method, we use the embedding parameter p as a small

parameter and assume that the solution of equation (57) can be written as power series of p as
Ux,t) = Xnzop" Un(x, )
Substituting equation (58) into (57)

Z?lo=0 pn Un(x; t) = U(X, 0) + A_l {%A{uo - p[uO + Z??:O pn {UnUnx - Un + Unz} + et—x]}}
Equating the coefficients of the corresponding powers of p in equation (59)

p® i Up(x,t) = U(x,0) + A~ {%A{uo}}

Up(x,t) = 1—e ™+ At {%A{ 1-— e"‘}}

Ux,t)=1—-e*+t—e "t

Ux,t) = 1+t—e*(1 +1t)

pl . Ul(x' t) = —A_l {%A{uo(x, t) + UO(UO)X - UO + U02 + et_x}}

53

54

55

56

57

58

59

Uy(x,t) = —A1 {%A{ A—e®+(1+t—eA+0) (e A+0) - (1+t— e A +0)+

(1+t—e*A+0)" + ef‘x}}

2 3
Uy t) = —t === — e +=e7(6 + 6t + 3t? + 2t%)

1
p*i Up(x,t) = —A7" {;A{Uo(lh)x + U1 (Ug)x — Uy + 2U0U1}}
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1 -X 1 -X 2 3
U,(x,t) = — ;A (1+t—e™1+0)(e —ge (6 + 6t + 3t% + 2t3)
1
( t————— et” x+6e‘x(6+6t+3t2+2t3)> (e*(1+10)
—-|l-t—-=—-=- et” "+1e"‘(6+6t+3t2+2t3)
2 3 6

I 1
+2(1+t—e*(1+0)| -t -5 -3 et™ +ge_x(6 + 6t + 3t% + 2t3)

2

Uy(x,t) = t—+5t3+1t4+£t5—ie_x( 30 +30t% +25t3 + 10t* + 4t5) + et ¥ (t - 1)
2 6 3 15 30

. — 1
P3 : U3(x, t) = -A"1 {;A{Uo(Uz)x + Ul(Ul)x + Uz(Uo)x -U; + U0U1 + UoUz + U12 + UZUO}}
1 1
Us(x,t) = —A71 ;A (1+t—e™1+0) %e‘x(—30 +30t2 + 25¢t3 + 10t* + 4t5) —et ™% (t — 1)

t> 3 1
+ —t—i—?—et‘x+ge"‘(6+6t+3t2+2t3) et

1
- ge‘x(6 + 6t + 3t2 + 2t3)

+ t2+5t3+1t4+£t5—ie‘x( 30 + 30t2 + 25t3 + 10t* + 4t5)
2 6 3 15 30

et™ (t — 1)) (e™™(1+10)

t2+5t3+1t4+it5—ie"‘( 30 +30t% +25t3 + 10t* +4t5) + et™* (£t — 1)
2 6 3 15 30

t 1
+(1+t—e*1+0) (—t ————— et"‘+ge'x(6+6t+3t2 +2t3)>

5 1 2
1+t—e ™1+t e+ -tt+—t°
+(1+ e(+))< +ot ot

1
- %e_x( 30 + 30t? + 25t3 + 10t* + 4t5) + et % (t —1)

t2 3 1 ’
+ —t—?—?—et'x +€e"‘(6 + 6t + 3t% + 2t3)

+ t2+5t3+1t4+£t5—ie"c( 30 +30t2 + 25t3 + 10t* + 4t5)
2 6 3 15 30

et™ (t— 1)) (1+t—e™*(1+1)

Us(x, t) = 1t3 171:“ 71:5 171:6 17 t’ ! t=x(6 — 6t + 3t + 2t3?)
3t 2" 724" 12" T90" T315° T 6°

e ™ (1260 + 840t3 + 1155t* + 735¢t5 + 238t°

* 1260
+ 68t7)
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—1)1
P UG00 = —AT AU + Ui U + UpUs + UsWUod = Us + Uols + 20,0 + UsUo)]

1 1
Uy(x,t) = —A71 {;A {(1 +t—e*(1+1)) (gef—xm — 6t + 3t% + 2t3)

~12¢0 e™™ (1260 + 840t3 + 1155t* + 735t> + 238t° + 68t7) )

1 1
+ ge"‘(6 + 6t + 3t2 + 2t3) %e_x(—30 +30t? + 25t3 + 10t* + 4t5)

—et™* (t— 1))

2
1
+|=4+=t3+=t*+—1t5>——e7*(=30 + 30t% + 25¢3 + 10t* + 4t5
(2 gl T3l Tt —3¢ ¢ )

t—x _ t—x_l —-X 2 3
+ef™™ (t 1)><e e (6+6t+ 3t +2t))

17 17 17 1

_ 43 44 T 45 T 46 T 47 t—x _ 2 23
+< St -7 v 50t 3t "ge (6 — 6t + 3t% + 2t3)
+

1260 e (1260 + 840t3 + 1155t* + 735¢t5 + 238t° + 68t7)> (e™™(1+10)
1 17 7 17 1 1
(-t ——t*——=t°——t° ——t" ——e"¥(6 — 6t + 3t* + 2¢3
(12 24t 128 To90b T3¢ "¢ C 367+ 26%)
1360 e (1260 + 840t3 + 1155t* + 735¢t5 + 238t° + 68t7) )
1 17 7 17 17

1 _ _xl 43 T 44 45 T 46 T 47
t(i+e—e (+t))< 2 724" T128 T90" T315°

+

- gef‘x(6 — 6t + 3t + 2t3)

+

1260 e™ (1260 + 840t3 + 1155¢t* + 735t + 238t° + 68t7)>

2 3 2
+2[-t-=-=- et‘x+1e‘x(6+6t+3t2+2t3) t—+Et3+1t4+it5
2 3 6 2 6 3 15

- %e"‘(—SO +30t2 +25t3 + 10t* + 4t5) + % (6 —1)
1 17 7 17 17 1
—ot -5 ——tt——t7 ——e'"*(6 — 6t + 3t? + 2t3
+< 20 Tt T2t "ot T3st T ¢ 307 +26%)
_l_

1260 e (1260 + 840t% + 1155t* + 735t5 + 238t° + 68t7) | (1 +¢t

~erao) |

U,( t)—3t4+31t5+23t6+113t7+ 31 t8 + 62 t8
s =8 T30 736" T315° T315° T 2835
_I_

25360 e~ (—45360 + 28350t* + 41958t> + 32823t° + 16272t7 + 4464t% + 992t?)

+ %et‘x(—30 + 30t — 15t2 + 5t3 + 10t* + 4t>)

10
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P U t) = A7 = ARG VUi = U + S50 Ui} 60
The rest of the components of iteration formula can be obtained by following the same procedure.

Suppose the initial approximation has the form

Ux,0) =uglx,t) =1—e7%

Thus, the exact solution can be obtained as follows:

u(x,t) =limU(x,t)
p-1

u(x, t) = Uy(x,t) + Uy (x, t) + Uy (x, t) + Us(x, t) -+

— -x 2 t-x 4 1 —x 2 3 t? 5.3, 1.4
uCnt) =(1+t—e™@A+ ) +|~t———F—eF+-e(6+6t+3t> +2t%) |+ | - +-t>+1t* +
245 — Le=X(=30 + 30t% + 25¢3 + 10t* + 4t5) + et~* (t—1)>+(—lt3—£t4—lt5—£t6
15 30 2 24 12 90

L7 — %ef—X(e — 6t +3t2 + 2t3) + ——e~* (1260 + 840t3 + 1155t* + 735¢5 + 2386 + 68t7)> +

315 1260

(3t4 F s 4By g 1347 4 3 ysy 2 48 e™* (—45360 + 28350t* + 41958t5 + 32823t6 +

8 40 36 315 315 2835 45360

16272t7 + 4464t8 + 992t°) + %ef‘x(—30 + 30t — 15¢t2 + 5¢t3 + 10t* + 41:5)) + e 61
(e, t) =1+4e* —5etx —2¢8 17240 Wotxys | 7 proxpa 4 10900 poxys | 172 poxyo L7 pt-xy6
17 1382 63? 943 21 60 79 2% 0320 407 43 1 %
et ——e Tt + —— e — 0 — — 7 ——e" Tt + et Tt + —e TVt — —eTFt  +
gés 1155925 1 14175 691 801382 168 ) 2 720 24
e Mto+ —e Tt e Mt — —— 10 — —— 1 ——e7¥¢? 62
80 120 6 14175 155925 2

Equation (62) is the exact solution for equation (48) which is the same as the solution obtained in (Aminikhah
and Jamalian 2013).

4. CONCLUSION pure and Applied Mathematics, vol. 10,

. ) . no. 2, pp. 249-254.
In this paper, we introduced the Modified Aboodh Aboodh, K. S. (2015), Homotopy perturbation
Homotopy Perturbation Method which is the method and Aboodh Transform for
combination of Aboodh transform and Modified solving nonlinear partial differential
homotopy perturbation method to solve nonlinear equations, Journal of pure and applied
gas dynamic equations. The main advantage of this Mathematics, Vol.4, no. 5, pp. 219-224.
method is that, it provides the user an analytical Ames W. F. (1965), Nonlinear Partial Differential
approximation to the solution in series of rapidly Equations in Engineering, Academic
convergent sequence with elegantly computed Press, New York, NY, USA.
terms. The results obtained show that the method is Aminikhah H. and Jamalian A. (2013), “Numerical
trustworthy and introduces a  significant approximation for nonlinear gas dynamic
advancement in solving nonlinear partial differential equation” The International Journal of
equations over existing methods. Partial Differential Equations Volume

2013, Article 1D 846749, 7 pages.
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