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Abstract. We have implemented accelerated homotopy perturbaion method (HPM) for the solution
cowpled Emden—Fowler equations which ae nonlinear ordirary diferential  equation  having
singularity at x =0. In this method, we have included a new form of He’s polynomial br handling the
nonlinear terms present in the equation. The result obtained from the proposed method shows the
reliability, effiectiveness and applicability of this method for solving such complex nonlinear cupled
system.
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1.Introduction
Lane-Emden equation represents the mathematical model of the physcial problem that occur
in astrophysics and mathematical physics.
d*u B, (du B
W-F 7(@) + K(u) =0
*)
For the dfferent values of parameter f; and function x(u), the above model [6] represents
different phenomena used in theory of steller structure, thermal behaviour of spherical cloud
of gas acting uncer the mutual enchantment of its molecues and concern to the classical laws
of thermodynamics. The polytropic theory of stars genuinely follows out of thermodynamic
consicerations, that offers with the issue of energy transport, through the switch of fabric
between exceptional levels of the star. These equations are one of the fundamental equations
in the theory of stellar shape and has been the center of attention of many researchers. In
1995, Adomian [5] had applied decomposition method for the analytical solution of Lane-
Emden equation. In 2003, Liao [14] proposed analytical solution of Lane-Emden equation by
applying homotopy analysis method (HAM) and also discused the significance of this
method that the HAM method provides appropriate adustment in the convergence region
withou wing Pade approximation. In 2005, Wazwaz [12] usd Adomian decomposition
method (ADM) to provice the exact soluion of generalized Emden—Fowler equation.
Yildirim [10-11] used He’s Homotopy perturbation method (HPM) [1,2] and variational
iteration method [3] (VIM) to obtain the solution of singular initial valle problem of Lane—
Emden type equation. Tabrizidooz et. al. [9], used hybrid function method which consist of
Lagrange’s polynomial and block-pulse function to reduce the Emden—Fowler equations to a
sydem of nonlinear equations. Dehghan [7], used variational iteration method (MM) and
compued the approximate solution of Lane-Emden equation. Further, Dehghan [8], had
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applied hermite collocation technique to solve nonlinear Lane-Emden type equations. In
2011, Wazwaz [13] used VIM with Langrange correction multiplier to solve the system of
coupled Lane-Emden equations. Moreover, Muatjetjeja [15] dudied the classification of
generalized coupled Lane-Emden equation using First order Lagrangian. In this paper, we
have applied accelerated HPM to obtain the series solution of nonlinear couwpled Lane-Emden
equations. Here, we have used a new form of He’s polynomial introduced by Kalla [4] which
accelerate the convergence of the HPT M.

2.Accelerated Hom otopy Perturbation Method

Toelwidate the proposed technique, consicer the following nonlinear equations:

d d
Zx”+ﬁ2 (fzj) ) = k()
@)
with condition u(0) =c¢;, w'(0) =0, v(0) = ¢, and v (0) =0.
On solving eg (1), we get
u(x) =u() + —[o 5_1BI<J0 fﬁl(kl(f) —fl(u,v))df> ds
and
v(x) =v(0) +f %(f &2 (I (O - f, (w, v))df) ds
0 0
@)

Now apply Homotopy perturbation method to solve eg.(2), i.e. asuming
u(x) = En=ounp™ and v(x) = XnZo thp"
fitw,v) =L fi(w,v) + N fi(u,v)
and
@, v) = L, wv) + N, f(u,v)
where Lf; and L, f;arelinear functions of u, vand Nf;, Nf, the nonlinear functions of u, v.
Eqg. (2) reduces to

[ee]

Zunpn=c1+p<[s,%<fosfﬁl<k1(f)—hﬁ(Zwm ZVnP> EHMP> ) )

= .
Z hp" = ¢ +p (f %(fosfﬁz (kz(f) —Laf; (2 U p", Z vnp">— EHM")df) ds )
n=0 n=0 n=0 n=0

®)

where p € [0,1] is a parameter, Ay, ad H,, ae acelerated He's polynomid
N, fi(u,v) = X5 o B,
and Hin(w,v) = N(Sp) — X120 Hijn =1,i =12
4)
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Where Hyy = N; (fi(ug. %)), Sy = (g +uy + -+ ) and Sy = (g + vy + -+ 1)
Now, comparing coefficients of the equal power of p, we have

p% uy = u(0) =¢;

Pty =f0 s_il<fo §h (kl(f)_l’_l.fl(uo'vo)_nlo)df)ds

iy =_f0 i(jo g (Llfl(ul’vl) +H11)d5> ds

p°:iyy = v(0) =c,

X 1 S
ptivy = fo E(L gh2 (kz(f)— lfzfz(uoyvo)—HZO)‘E) ds

iy = _fo % (fo &2 (L2f2(ul’ v;) +H21)d5> ds

Hence, the olution of eq.(1) is obtained by takingp — 1, i.e.
u(x) = Xq-ou, and v(x) =237 (v,

3.Condition of convergence of Accelerated HPTM

Here, we emphasize on condtion of convergence of the above introduced method
Theorem 3.1: If u,v ,u, and v, € B, where B is Banach space, then the series

u(x) = X5_ou, P* and v(x) = XX _ov,p"

converges tothesoluion ofeq.(1) if [lw, , Il < xllw, |l and llv, .11l <nllv, || where
0 <k,n < 1.This conditions of convergence of the series is proved in [5-6].

4.Application of Accelerated HPM
Example 1: Consicer following nonlinear coupled Emden—Fowler equations

dz—u+l(d—u)+ u?v — (4x*+ 5)u =0,

szcz x \dx
dv 2 dv
a7 5 () v~ (@ =9 =0

With initial conditions w(0) = 1, «'(0) = 0, v(0) = 1 and v'(0) = 0. (5)

The exact solution is given as u(x) = e* and v(x) = e *".

On applying accelerated Homotopy perturbation technique on eg(5), we get
[0 x 1 s [0 (0]
n— - 2 nl| _ iy n
Syuar=wores{ [ Y [ {9 (Z o) Sy )
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and

[oe] x l s (o8] [o2] _
zvnp" =v(0) +p f o2 f & | (4x2-5) (Zvnp”>—zH2np"
n=0 0 0 n=0 n=0

©)

Where u(x) = X0 _qu,,p" and v(x) =X 4, 0", Xo_ o Hip™ = u?v ad

ZHann =
n=0

A few components of accelerated He’s polynomial are given as
—_ 2
Hyo =ugwp
— 2 2 2
Ay = 2ugugvy +ujvy +ugyy + 2uqugv; +ufvy

2 2
Hi,= 2ugu, 1y +2uu,iy +upyy + 2ugu, vy + 2ugu, vy +usv; HUgy, + uqu v, + U,
+ 2ugUy vy + 2u32, Uy + 150,
— ) a2
Hzo = uovp

Hyy = uf + 2ugupuy + 2wy vy, +ugtf +uy
2

= w0+ 2upVpuy + WV + 20 Upvp + 2 Vol + 2uVg 0, +2UgVy vy + 20 V11

v

a,,
+2u,v v, +u0v§ +u1U§ +u2v§

()

On equating the term containing equal power of p on the both sides of the eq. (6), we get
p% uo = u(0) =1
4

X

1 w = 2+ n

" X378 A 1w
peiu, = —+ +—+ — —
4 240 40 8000 3840 15680

12 14
X
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5 X 109°  73x°  38671x7  634639x*  2544571°

U3 = — + + + + —
P U =80 " 7168 ' 14000 ' 53222400 & 28252224000 516612096000
4039998 2420057 x°° 3302941931x%

+ +
81729648000« 1153152000000  10255557312000000
1867463x°* 905977057 ¥° 14644272829 %8

 166905446400000 61115210956800000 5315938467840000000
2113860611 x* 58080058721 x&

~ 28478241792000000000  1080063688704000000000
40645401061x°4 879057841 x°°

+
4389446334873600000000  3189563080704000000000
6942109x°® 6936343x*°

~ 60922342440960000000  607535824896000000000
. ) . 4
101486098022400000 9995781734400000

p% v = v(0) =1,

1. 2 X
2 3x4 31x6 xS xlO x12 x14—
piv, = — — +— + + — ,

2 7 10 280 @ 240 11000 ' 2600 21000

5 47x° 557x® 3769x'° 14171x'?  7888871x'* 33973x1°

P-Vs = ~7g20 T 17280 _ 924000 41184000 & 141261120000 12475008000
359593 18 3697 x20 152469040 x 22

+ + —
132723360000 847566720000 1048345858560000
1077933397 x%* 14825663393 x2°

- +
279697017600000000 11344511033856000000
17360347063 x28 25445565773 x30

+ 114818733469 4400 0000 18034863 69484800000 00
5599155 7x 32 225993583 x3*

2938231296000000000 ~ 80128015968000000000
49502371579x3° 334133x38

5650 439149555200000000 0 54430734758400000000
115537 x40 269 x 42

5019 4784640000000000 ~ 278310090240000000
x

1369 1462400000000

The solution of eq(5) is given by u(x) = X-_u,p" and rx) =X _v,p" asp - lie.
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24811 x 12

1167161x*

56000

2420057 x*°

~ 516612096000 " 81729648000

3302941931 x22

+
1153152000000
1867463 x %%

1: 53222400 28252224000
403999x

90597705 7x 2°

+ j—
10255557312000000

14644272829x %

2113860611 x3°

B 5315938467840000000 ~28478241792000000000

166905446400000 61115210956800000

5808005872 1x 32 . 40645401061 x3*
1080063688704000000000 4389446334873600000000
879057841 x3° 6942109 x38
3189563080704000000000 60922342440960000000
6936343x*° x*?
60753582&?96000000000 1014860980224(!)000
X
+
99957817 34400000
and
_ 2 . x* x5 6298 67410 1669x%2 1162151x™ 33973x16
v()=1-x T % T 17280 " Tesoo | 71182000 T 141261120000 1247500800
359593x18 3697x%° 152469049x% 107793339724 14825663393x26
132723360000 = 847566720000  1048345858560000  279697017600000000 = 11344511033856000000
17360347063x28 _ 25445565773x30 . 55991557 x%2 _ 22599358334
11481873346944000000 180348636948480000000 2938231296000000000 80128015968000000000
49502371579x36 334133x38 _ 115537x40 _ 269x42 +
565043913;35552000000000 54430734758400000000 50194784640000000000 278310090240000000
X
13691462400000000+

Table 1: Tabuated value of u(x) and v(x) up to fourth order approximation using Acc. HPM

X Approx.u(x) Exact u(x) Approx.v(x) Exact v(x)

0.1 1.010050167084169 1.010050167084 168 0.99004 98337492025 | 0.9900498337491681
0.2 | 1.0408107741931507 | 1.0408107741923832 0.9607894391866374 | 0.9607894391523232
0.3 | 1.0941742837378137 | 1.0941742837052104 0.9139311871551681 | 0.9139311852712282
0.4 | 1.1735108712552142 | 1.1735108709918103 0.8521438201717453 | 0.8521437889662113
0.5 | 1.2840254147854566 | 1.2840254166877414 0.7788010484144984 | 0.7788007830714049
0.6 | 1.4333293637523778 | 1.4333294145603401 0.6976 77792452521 0.697676326071031
0.7 | 1.6323157215043882 | 1.6323162199553791 0.6126323612578998 0.6126263941844 16
0.8 | 1.8%64775697925393 | 1.8964808793049517 0.527311663153453 0.5272924240430485
0.9 2.247890700671867 2.2479079866764717 0.4449095185824269 | 0.4448580662220411
1.0 | 2.7182055677656094 2.718281828459045 0.3679697992723523 | 0.36787944117144233
1.1 | 3.3531883384882835 | 3.3534846525490245 0.298430907363194 | 0.29819727942988733
1.2 4.219653654867347 4.22069581 6996554 0.23733591379990915 | 0.23692775868212165
1.3 5.416099322143275 5.41948070561312095 | 0.18514773399090736 | 0.1845195239298915
1.4 7.089067612573481 7.099327065156635 0.14170424830383258 | 0.14085842092104495
15 9.458341734778879 9.487735836358533 0.1063727246779433 | 0.10539922456186425
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1.0k
0.8}
0.6}
0.4}
0.2}
— approx. v(x)
05 1.0 15 20 Exactv(x)

Figl: Plot of computed value of v(x) and exact vaue of v(x),when 0.1 <x < 2

35
30 F
25 F
20 F
15

10 F

— Uu(Xx)

0.5 1.0 15 2.0 exact u(x)

Fig2: Plot of computed value of u(x) and exact vaue of u(x),when 0.1 <x < 2

Exam ple 2: Consider following nonlinear coupled Emden—Fowler equations

d2u du _
? -(dx)+v —u? +6v =6+ 6x%,
dv 2 /dv
2o (N 22 6y = 6— B2
dx?  x (dx) W vty =6-6x
With initial conditions u(0) = 1, u’(0) = 0, v(O) = —-1ad 1/(0) = O )

The exact solution is given as u(x) = x2 + e* * and v(x) =x2 —e*

On applying accelerated Homotopy perturbation technigue on eq(8), we get

Zunpnzu(oup(fé(f ( (42 +6) - (ZW> ngpn>d€> ds)
S (3ol 5er) 5

©)
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Where u(x) =X _ou,p" and v(x) =X v, 0", X o Hip" = u? — % and

[oe]
n=0

A few componentsof accelerated He’s polynomial are given as
Hiy=ug — 1%
Hyy = 2ugy +uf —2ypv; — f

— 2 2
A, = 2ugu, + 2ugu, +u5 — 2y v, — 20, 1, — 1%

_ 2 _ .2
Ao =% —ug
Hyy = —2uqu; —uf + 2wy +f
— 2
H,, = —2uqu, —2wu, —us+ 2vyv, +2v,v, + 5

(10)

On equating the term containing equal power of p on the both sides of the eq. (9) and using
eq.(10), we get
p% uy = u(0) =1,

= ——t —
5 210 €0

x6 +19x8 N 727x10 . 41,12 1829x14 29x16 x18
35 840 115500 163800 9261000 856800 615600'

4 _ X8 +x1° N 96712 N 54449 x4 13517851 x16 193357883 x18
P-% = 7120" 240 1126125~ 490490000 ~ 600359760000  19249034805000

B 991490807x%° . 537921061 x%2 N 933673x24
898288290900000 8264252276280000 35895636000000
6931x26 x28

* 3085559568000 ~ 14996016000'

1. _ 3«
2., — 0 20x° B
e’ 5 210 60
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5. X 198  727x10 41 x12 +1829x14+ 2916 N x18
P b 35 840 115500 163800 9261000 856800 615600’
% X0 967x12 54449x!* . 13517851 %6 . 19335788318
P-Va = 7720 T 240 1126125 490490000 = 600359760000 = 19249034805000
. 991490807%°  537921061x**  933673x**
898288290900000 8264252276280000 35895636000000
6931 x26 228

"~ 3085559568000 14996016000

The solution of eq(8) is given by u(x) = Z;O:(')unpn and u(x) =X v,p" asp - lie.

o x* x®  x® 1979x'° 9991x™  163621x'*
u(x) =1+2x" +—+—+— + —
2 6 24 231000 9009000 1891890000
33838151 x™° 449253241 x 18 991490807 x2°
600359760000 38498069610000 898288290900000
537921061 x22 933673 x2* 6931 x26

* 8264252276280000 * 3589563600000 ' 3085559568000

X

+ + ...
14996016000

) =1 x* x® x8 1979x10 9991x12+ 163621 x4 N 33838151 x16
VA = T 5T T8 T 24 T 231000 9009000 © 1891890000 © 600359760000
449253241 x 18 991490807 x2° 53792106 1x2?

+ + —
38498069610000 898288290900000 8264252276280000
933673 x%4 6931 x 26 x%8

~ 3589636000000 308555968000 14996016000

Table 2: Tabuated value of u(x) and v(x) up to fourth order approximation using Acc. HPM

X Approx.u(x) Exact u(x) Approx. v(x) Exact v(x)

0.1 | 1.020050167084191 | 1.020050167084168 | —1.000050167084191 —1.000050167084168
0.2 | 1.0808107742151323] 1.0808107741923882| —1.000810774215132 —1.000810774192388
0.3 | 11841742849228518| 1.1841742837052105| —1.004174284922851| —1.004174283705210
0.4 | 1.3335108900076216]| 1.3335108709918102| —1.013510890007621| —1.013510870991810
0.5 | 15340255579597342] 1.5340254166877414| —1.034025557959734| —1.034025416687741
0.6 | 1.7933299711324258] 1.7933294145603402| —1.073329971132425| —1.07332941456034
0.7 | 2.122316722729932 | 2.1223162199553793| —1.142316722729931| —1.142316219955379
0.8 | 2.536471656202916 |2.5364808793049516| —1.256471656202916( —1.256480879304951
0.9 | 30578279052253325( 3.057907986676472 | —1.437827905225332 —1.437907986676471
1.0 | 37178539065719143| 3.718281828459045 | —1.717853906571914f —1.718281828459045
1.1 | 45616688320243775| 4.5634846525490245( —2.141668832024377| —2.143484652549024
12| 5.65405670119511 | 5.660695816996554 | —2.774056701195109 —2.780695816996553
13| 7.087707702550315 | 7.10948070513121 | —3.707707702550313 —3.729480705131209
1.4 | 8.993730251235142 | 9.059327065156635 [ —5.073730251235140[ —5.139327065156635
15| 11.553299541126657| 11.737735836358535( —7.053299541126653| —7.237735836358532
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40k
30F
20}
10

— Approx.u(x)
Exactu(x)

075 1.IO l.l5 2.IO
Fig3: Plot of computed value of u(x) and exact vaue of u(x),when 0.1 <x <2

1 1 1 1
a5 10 15 20
-5k
-10 F
-15
-2 F

) — approx.v(x)
Exactv(x)

~30F
Fig4: Plot of computed value of v(x) and exact vaue of v(x),when 0.1 <x < 2

Exam ple 3: Consider following nonlinear coupled Emden—Fowler equations

£ ) 1
2
d_127 i(d_v) +u— @x?+5u=1
dx“ x \dx
With initial conditions u(0) = 1, 4'(0) = 0, v(0) = 1 and v'(0) = 0. (12)
The exact solution is given as u(x) = L and v(x) =VI+ 22

Vit?
On applying accelerated Homotopy perturbation technigue on eq(11), we get

[oe]

Dt = u(0) +p (fo 51—3<[63 (1 - i%ﬂl) d§>d5>

n=0

and
va" =V(0)+p<fx§<[f4<1— Zﬁmpn>df>ds>
n=0 0 n=0

(12)

Where u(x) = Xy =ounp™ and v(x) = Yot o™, Xooo 1™ = uv + (x? + 4)u® and

z Hypp™ =uv — (4x% + 5)u8
n=0
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A few componentsof accelerated He’s polynomial are given as
Hyo = vy + (4 + £°)
Ay = (5udy + 10u(3)ui + 10u%ui + 15 +5ufu) @+ ) + w (vo + 1) + ugyy
A, = (5uw, +5uju, +10u; uz +1014 ug + 10udu, (2u, + u,)
2 2 2 5 4 3 3 4
+ lOuOuz(Su1 + 3uqu, + uz) +u, +5uu; + 20uiu, uy + 20u,lu2 + Su,

++30uB10) (4 + 22 ) + 1, (v +v; + 1) + (U + ug)v,

Ry = ~uotp + 15(5+ 4°)
Hy = —wytp —upy — vy + Bguy + gy +ug)(5 + 4x°)
H, =—wvy —wv, —yv, — v, — yyv, + (3ugu2 +3u, + Sulug +u3 +6uyu u,

+3ud)(5+ 4°)

(13)
On equating the term containing equal power of p on the both sides of theeq. (12) and using
eq.(13), we get
p% u, = u(0) =1,
x%  x*
2 24
2. Sx* 365x° 127x® 97x'® 59x™?  19x'* 5x'® 35x '8

== _ + + — — + +
12 2688 _ 8960 15120 48384 96768 221184 5971968
13520 22 24

+ + + ,
29196288 65691648 4968677376

<
g

N
I

5. 475x° N 1244179x° 37691503 x ™ . 299440098 x> 2811931477 x'*

P-'8 T 772688 ~ 5806080 . 239500800 = 3321077760 61024803840
, 97525159097x " 2393366801937 773

4645713346560 291948240981196800
263281173101810453x%°%  303998358146492389 x 22

+ 99911175802454016000 _ 479573643851779276800
67783083405649x%*  192959334478567786223 x>

+ +
925336900938498048  7998242036952001 727692800 30
73984530664 263148399x 2696987519581106933257 x

~ 210166 2583052308578304000  46407382368248977057 3824000
5473721453560431097097 x 32

- + ...
6200677616080424724017971200

p% v, =v(0) =1,
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15x* 229x° 871x®

1

167x1° x'?
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x% x*
P :7+7,

149x 4

X16

_ 1025x°  124933x8  5542417x'°

30156221x%  163383869513x™*

+ — — — —
4536 20568 174720 1536 3290112 1050624°

1071489406963x6

9072 3193344

883291051970687x18

1037836800

3558297600
26357104003369511x2°

33197493288960

480573236183040
5122937817053633x%2

1226182612121026560
30406824597563207x%*

167124148615013990400 N 399644703209816064000 N

122437343574702881x2% 319667107 32179101 x%8

4708541230544741990400
16043258477651573771x3°

170920046668774134251520000

4226476299365898342400 94606800650760093696000
79472042495788307x32

2544264384224176373760000

The solution of eq(11) is given by u(x) = X5 _ou,p" and v(x) =X, _,u,p" asp - lie.

ul) =1 x2 + 34 56 4+ 55 295x8  36155023x10 4219861912 2823013447 x14 9763017897 x16
2 8 16 1161216 239500800 474439680 61024803840 4645713346560

2391655776621 773 x18  263325659760026453x20  303991057771810789x22  67783269639697 x24

291948240981196800  99911175802454016000  479573643851779276800  92533690093849 8048

1929593344785 677 86 23x%0

739845306642 63148 399 x28

2699875195811 0693325730

799824 2036952001 727692800 410166 2583052308 78304000

547372145356 043 10 97 097 x32

9716906353048 407458053 x34

620067 7616080424 724017971200

- 803269600264 9641119 7505536000

+ p—
46407 38 236 8248977 0573824000

v() =1+ 2 + «®  30%5x%  6534307x0  2783%21x'2  164887201433x1% | 56370104737x16
2 8 16 318344 1037836800 3558297600 3319749062860 2529338220160
8832910519706 87x18 + 2635710400336951 1x20 5122937817 05363322 30406824597 56320 7x24 +
1226182612121026560 _  167124148615013990400  399644703209816064000 470854123 0644741990400
12243734357 47 2881 x28 31966710732179101 x%° 16043 258477651573 77 1.x
42264762950365808342400 946068006507 60093606000 170920046 66 877 4134 251520000
7947204 2495783 30 7x32

2544264384224 176 37 37 60000

Table 3: Tabuated value of u(x) and v(x) up to third order approximation using Acc. HPM

X Approx.u(x) Exact u(x) Approx.v(x) Exact v(x)

0.1 | 0.9950371897696 234 ] 0.9950371902099893| 1.0049875624027238] 1.004987562112089

0.2 | 0.9805805697640929] 0.9805806756909201| 1.0198039746430532| 1.019803902718552

0.3 | 0.9578238307029411] 0.9578262852211513| 1.04403239510344074 1.044030650891055

0.4 | 09284552727851157] 0.9284766908852592| 1.0770491243104938] 1.0770329614269014
0.5 | 0.8943188819199225] 0.8944271909999159| 1.11812179673751 | 1.118033988749895

0.6 | 0.857107039828626 | 0.8574929257125443| 1.1665292873255368| 1.16619037896906

0.7 | 0.8181540104297477] 0.8192319205190405| 1.2216864784263035¢ 1.2206555615733 703
0.8 | 0.7783475995423381| 0.7808688094430303| 1.2832570282500424| 1.28062484 74865 698
0.9 | 0.7381350682977187| 0.7432941462471663| 1.3512424249748631] 1.3453624047073711]
1.0 | 06975814470716805( 0.7071067811865475| 1.4260446388864347] 14142135623730951
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— Approx.u(x)

0.2 0.4 0.6 0.8 1.0

Exact u(x)

Fig5: Plot of computed value of u(x) and exact vaue of u(x),when 01 <x <1

1.4}
1.3}
1.2}
1.1}
— approx. v(x)
0.2 0.4 0.6 0.8 L0 Exact v(x)

Fig6: Plot of computed value of v(x) and exact vaue of v(x),when 0.1 <x <1

5. Condusion

In this paper, we have applied accelerated HPM for the series solution of Couwpled Emden—
Fowler Equations. In these equations, the nonlinear term present in the cowled systems are
handled with accelerated He’s polynomial. In table 1, table 2 and table 3, we have compared
the approximate soluion obtained from accelerated HPM upto fourth and third order with the
exact soluion. We have wed mathematica software 11.1 for plotting the graphs and to
calculate the tabulated values. Fig. 1-6 represents the graph obtained from the computed value
of u(x) and v(x) and the exact vale of u(x) and v(x) for different values of x. The
solution obtained from the accelerated homotpoy perturbation technique is close to the exact
solution. Hence, we conclude that the accelerated HPM technique is efficient and reliable
technique forsolving nonlinear coupled sysem of equations.
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