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Abstract

In this article, we evaluate the approximate solutions of Nonlinear

Differential Equations (NoLDEs) with the association of S-function, in-
complete H-functions (IHFs) and incomplete I-functions (IIFs) with two
variables by using the Hermite, Legendre and Jacobi polynomials. Here,
we introduce incomplete I-functions with two variables. The NoLDEs are
significantly applicable in fluid dynamics, vibration problems, population
dynamics, electromagnetism, chemical kinetics, combustion theory, eco-
nomics and finance. Recently, it was implemented to solve the resistance
less circuit with a nonlinear capacitor under influence of external periodic
force.
This method is established as an application of improper integrals, poly-
nomials and special functions. The obtained results are helpful to get the
solution of various problems of mathematical physics and engineering in
approximate aspects.
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1 Introduction and Preliminaries:

Earlier, Nonlinear differential equations play remarkable roles in the field of En-
gineering and Physics. Numerous authors have given their outputs to solving
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these equations by several methods. In the nineteen century, many Mathemati-
cians like Gadre [9], Saxena et al. [16], Srivastava [24] and Srivastava et al. [25]
worked on NoLDEs system. In last two decades many more authors such as
Chaurasia et al. [5], Sharma [17], Singh [20], Singh et al. [21, 22, 23], Bansal et
al. [1, 2, 3, 4] and Kumar et al. [11, 12] have also paid their attention in this
branch of Applied Mathematics.

In the section 1, we defined the incomplete H-functions, incomplete I-functions
with two variables and S-function. Section 2, shows some important theorems
that will be used to solve the NoLDEs given in the section 3.

Special functions are well known tool which are uses in various fields of
Engineering and Physics. The incomplete Gamma functions (IGFs) 7(s,y) and
I'(s,y) are investigated by Prym [14]. The incomplete Gamma functions are base
of the recently developed incomplete forms of special functions like incomplete
H-functions, incomplete H-functions, incomplete I-functions and incomplete X-
functions.

The incomplete Gamma functions (s, y) and I'(s,y) are defined, by

s = [ e (B> 052 0) 1)
I(s,y) = /OO ts~te~tdt, (y > 0; R(s) >0 wheny =0). (2)

The IGFs holds the decomposition formula (s, y) +I'(s,y) = I'(s), here I'(.) is
well known gamma function.
Pochhammer symbol (1), defined as:

(3)

() T+ N) )1, if A=0;ueC\{0}
PX="0) ~ (Wp+1)...(u+n-1), if A\=neN;ueC,

provided I'(u) exists. Here C and N are as usual denote the set of complex and
natural numbers respectively.

Definition 1: In terms of the incomplete gamma functions (IGFs) I'(s, ) and
(s, x), the IHFs [26] is defined fy%’QN(z) and PI%V (2) as follows:

JELY, (f, F
WII‘D{QN(Z):%]X,[@N {z‘ (fr, F1,0), (f5, Fj)2,p

(wj, Wj)i,q
1
= — s A
5mi |, P51, (4)
where
o(s.1) = Y(1 = fo+ Fis, ) 1, Dlwy — Wis) [T, D1 = f; + Eys)

P
HJQ:MH L1 —wj + Wjs) [Ty T(f5 = Fs)
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and
rE () = T H R A
2m /L¢ > t #ds, (6)
where
stovty  NO= i+ P O TLL Ty = W) [GL, 10 = £, + Fys)

H?:MHF(I w]+W3)H] N L(f5 = Ejs)

The IHFs 'ygéN () and I‘g’év (%) are exist for all ¢t > 0 and for more existing
conditions (see, [26]).

Definition 2: We introduce the incomplete I-functions with two variables
(I) J0,nema nysma,na as follows:

P1,41,73P; (1) 59;(1) »T(1)5P(2) »9;(2) »T(2)
1 2 1 2
(e B B 1), (e B B
(F)IO nimy,ni;mse,na 21 J J

PLALTP (1) 9,(1) 5T (1)3P(2), 42 T @) | 24 (fl (1) F(2)
I 541

2,n
) )
gl )m+l,ql

(1) @(2) 1) (1) &) ()
) (ejlijl aE )n—i-l,pz 7(6_]‘ 7Ej )177“3 (ejl(1)7Ejl(l))n1+l,p§1) 9

O ) (1) 1)
(fj Fj )1,m1 ’ (fjl“)’Fjl(“)mlJqufl) ’

2 2 2 2)
(65‘ )’EJ(‘ ))1 ng’ (e('z<)2J7E('l<2>)n 1@
WL
(2) (2) (2) (2)
(f )1, (fﬂl<2)7 jl(z))m2+1,ql(2)

(QWtu)Q/L /L 9(517523 )2'1 22291(61)92(52)d£1d§2 (w = \/fil)7 (8)

where _ _
(51 52 SC) — F(1—61+Ef=1 E;l)gl,‘c) H F(l 5J+22 E(l)f )
’ ’ Z;:l [HfLryL+1F(ejl_Z? E( )5 )]._[ (1 le‘i‘Zz 1F;l) z):l ’
(&) = I, F(f“)—F“)é) n (T—eV+ BV g (i=1,2)

T (i) @ i) ®
- I[Ha‘:mﬁl (1 it Tl & )HJ ni+1 ( MON Jl()Eﬂ

Now, We can define lower form of the incomplete I-function with two variables
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() jO,mema nisma,ne as follows:

P1,q1,75P, (1) »4;(1) 7(1)3P;(2) 19, (2) 5T (2)
1 2 1 2
(a B B 1), (e B B
(7) 70,n:m1,n1;ma,na 21 J J

PLALTIP (1) :4,(1) T (1)3P(2)4(2) () | 29 (f . F(l (2 ))
gt Jl m+1,qz7

2,n

o) @) 1) (1) ) ()
’(eﬂ’Eﬂ i )n—i—LPl 65 B )y (ejl(1)7Ejl(l))n1+l,pl(,l)7

(1) (1) ) )
(fj Fj )1, (le(”’FJl(”)m 1,407

(2) (2 2) @
(e, 57,0 (e ( yl<2)’EJl<2)) na+1,pf>

2) (2 2) 2
(f]( 7Fj )>1 ) (f;l(szj(l()z)
;M2

)m2+1,ql(2)

_ (2771w)2/L /L 0 (&1, 6, 1) 25 25201 (61)05(E2)dErdEs  (w = V/—1),

where 2 (4) 2 (4)
(—ea+377 B3V &0 T17 o, T(—ei+307 1, BV &)

0 ,T) = i L ?

(51’52 ) Z;=1 [HT:nJrlr(ejl_E? 1E( )g)nq’ (1 le+Zl 1Fﬂ(l) ’)]7

and,
m; () _ (@) () | e
(&) = [, D7 —F &) TIL, T(1—e; "+ E;7 &) (i=1,2)

T @ () 1<L>
20— I[Hfm +1 ( REOR (>)£>HJ nit1 ( <ot E l()fﬂ
Decomposition formula satisfying in case of incomplete I-functions with two
variables defined in (1) and (2) as ('V)Ig[zi] + (P)Ig[zi] = I [z)-

Here, 2 # 0; f; (j=1,oc,p)s €5 G =1,ooosq)i € (G =1,...,m)s el (=
ni+17"'7pl(i)); f](l) (]:17 ) fl()(.:mi+1a"'7qui));i: a2
are complex numbers and E;, F}, E(;( - Fj(li()i) are positive real numbers for
standardization purpose such that

P;i(i)
ZE()+ ZIE()+ZE(2 + ZIE(Z(”
j=n-+ Jj=ni+
mi ;i)
7ZFJ(Z()) ZFJ'(,L)f Z F(;<)>§O (i=1,2),
j=1 j=1 Jj=m;+1

The integral path is a contour starting from L — [oo to L + loco and the poles
of F(fj(l) - Fj(z)«fi), j=1,...,m;, i = 1,2 are separated from those of I'(1 —
a;+ Y0 BV, j=1,... nand T(1— el + BYg), j=1,...,n; i =1,2
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to the left of the contour Lj. The existence conditions for multiple Mellin-
Barnes contours can be obtained with the help of two variables I-function [18]

as |argz;| < g/_lz(-i), where

n DL aQ n; Py(i)
G (4) (4) (@) (4) (@)
AV =BV - D By =Y R+ B - B
j=1 j=n+1 j=1 j=1 j=ni+1
my . ql(i) i
+ZFJ'(Z)_ Z Fj(ll()i) >0 (i=12)
j=1 j=mit1

for more detail conditions (see [13, 18, 10, 19]).

Definition 3: The S-function introduced and investigated by Saxena et al.
[7] and defined as:

(a,b,c,d,e) (a,b,c,d,e)
S y): S (a17a27"'7ap;ﬂ1>627"'aﬁq;y)
(p,q) (p,9)
_ i (@1)n---(op)n  (O)nde y" 9)
= (B)n - (Bg)n Te(na +b) nl”

where e € R; a,b,¢,d € C; Re(a) > 0,0, (1 =1,2,...,p), 55 (1 =1,2,...,q),
Re(a) > eRe(d) and p < g + 1. Pochhammer symbol (1), defined in (3).

Here, the k-Pochhammer symbol (y),, , and k-Gamma function I'y(y) defined
by Diaz et al. [6].

If we put ¢ = d = e = 1 in S-function, it reduces to the generalized M-
series. Similarly, we can convert S-function to other functions named Gener-
alized k-Mittag-Leffler function, k-function, generalized Mittag-Leffler function
and Mittag-Leffler function.

2 Theorems
In this section, we use the linear approximation of the Hermite, Legendre and

Jacobi polynomials to obtain the approximate solution of general NoLDEs which
given below:

(a,b,c,d,e) T 2N M.N T\ 2A
irw 871 (5)" ok [ ()
(p,9) [y L P.Q L

(f17F17t)’(fj7Fj)2,P:|
(wj, Wiiq
_ NF(t), (10)

- (a,b,c,d,e) v v Ft . F.
X+w S [y (1 + f) } Iy [z (1 1 %) ‘ gul; Wl/;))lvéfm )2,p ]
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k+w(a7b,§7d7e) |:y ((E)A:| (F)onn:m17n1§m2;n2 [ 21 (%)/\ ‘ A*
P1,q1,7;p 59 sT(1)5P 59 >T *
(p,q) L 1,91 1(1)>9,(1) 5T (1)5P(2)»9,(2) sT(2) 29 <%) B
= NF(t), (12)
where
* 1 2 1 2 1 2
A= (2 BD.s) (e BB, (e BB,
(1) (1) 1 ) (2) (2 (2 (2)
(ej 7Ej )1,711’ (ejl(l)’Ele))n Fip (1) 7(ej qu )1,n27 (ejl(2)7Ejl(2)> 51 pl(Q)
and Ja 1) (1) ) 1)
* _ 2 1 1 1 1
B = (f.]l7 V1 ]l )m+1 a ) (f] 7FJ )17m (f]l(1)7F]l(1))m 41, q(l)

(f;Q),FjQ )1) (f(l@)v (12<2)) mat1.q®

Under the effect of external periodic force, these NoLDEs defined in (10), (11)
and (12) used in the theory of resistance less circuits. To solve these Nonlinear
differential equations, we use Hermite, Legendre and Jacobi polynomials.

Now, we derive some new integrals as theorems that will use to solve the above
given NoLDEs.

Theorem 1:

o] (a,b,c,d,e) ,
/ 220 H,(x) S (yxzp )

—o0 (p,9)

e A R el
AL [zQ_zp (_20_QPlkaQP)a(f17F17€)7(fijj)2,P (13)
(wj, Wih,q, (n/2 — 0o — p'k, p)
where,
i )k ( )kde £2—2plk-
2 5 ) To(ka + b) k!

Proof: By using the results of (6) and (9) in (13), we arrive at

o ()k () (rae  (yo*)
LZ (i B Telha ) F 2m/¢” - )dsld’

here ¢(s,t) defined in (7).
Provided under the given condition, interchange the order of contour integral
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and integral. We get,
i ap)k  (C)kde yk
k:o Bg)k Te(ka + b)
57 /qb s, t)z [/ 2(‘7+”/k+”s)6_’”2Hn(aﬁ)dm ds.
i

By using improper integral given below

/_oo mgae—gg?Hn(x)d — on— 20[(0-_(2’;7/—;—1)1) (14)

After little simplification we get the desire result.

Theorem 2:

1 (a,b,c,d,e) ,
/(1+x)A’1Pn(x) § [y 1 +2)”]

-1 (p,a)

(f1, F1,t), (f;, Fj)2,p A M,N+2
(w;, Wi " dv =27 La(k)lp s g'o

(1 - A - V/kvl/)a(l - A - V/k’l/)a(flvFl,t)’(fj’Fj)Q,P

[zQ (wj, Wi, (A=vVk—n,v),1—-A—-VEk+n,v) (15)
where,
Z )k (©)kd,e ka,/k
P By)k Te(ka +b) k! ’

Proof: By using the known result given in (p.316, eq.15, [8]), we can get the
proof of the Theorem 2 in similar manner as we did in the Theorem 1 .

Theorem 3:

1 (a,b,c,d,e)
/(1—x>h<1+x>%"P,9*”<x> ™ (ya)
1 (p,a)

zna? | A*
(') 70,nim1 ,n13ma,n2 1 = gMotntly (k)
P1,q1,73P, (1) 24;(1) > (1)5P(2) 95 (2) T (2) ZQ(E“ B* 3
(F)IO n+2:my,n1;me,ne z12Y c* (16)
PLF2,q+1,750,(1) 54, (1) (1) 3P, (2) 19,(2) »T(2) 292M D* |’
where,
_ (1) (2) (1) m(2) (1) (2)
A*—(el,El ED s, (e, BV, EY e, B ES; 7
27 n+1,p;

(1) (1) (1) (1) (2) 2) B e (2)

(ej 7Ej )17711’ ejl(l)’Ejl<1) i p(l) 7( ,E )1 g’ ]1(2)’Ejl(2) a1 p(Q)
(1) (2) (1) (1) (1) (1)

B* (f]l7 Fjl ) ]l e ) 7Fj ]l(1)7 jl(l) m1+1,ql(1) )
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(2 (2) @ p®
(),
cr = (_)\ -n- pk7 V?M) (_6 -n- Pk7VaM) ) (617E§1)7E§2)7S

) @) a1 p@) 1) ()
(e, B, ES )Q’n,(eﬂ,Eﬂ LEG )n+1,pl’(ej ED)
SRGY @) @) @ @
(ejl(l)’Ejl(l)>n1+1 (1) 7( E ) g’ (ejl(2>’Ejl(2))n2+1,p§2)
D* = (fju FY ),ij)) o (FLm AT =200 pk). 20 20)
m el

(1) o pa (2) 2

(f 7F‘ )17 (f (1) ]l(l)) ma+1, (1) ) (f F )17m2 )
(2) (2)

(fjl(2)7 gl(2)> f+1,q,(2)

and

— oo (a1)k-.-(ap) () kd.e k
L3(k) - Zk 0 ((;1)]; (gq): T. (kI;Ider) K 29

Proof: By using the result given in (p.261, eq.15, [15]), we can get the proof of
the Theorem 3 in similar manner as we did in the Theorem 1 .

3 Polynomials and Linear Approximation

Here, we solve the NoLDEs given in (10), (11) and (12) by using Hermite,
Legendre and Jacobi polynomials respectively.

3.1 Hermite Polynomials and Linear Approximation

Here, we solve the NoLDE given in equation (10) as follows:
%+ f(2) = NF(), (17)

where

Fz) = w(“’jgj’e’ [y (;)“'] .y [ (£)"

which can be written in terms of Hermite polynomials in the interval (-L, L),

We get .
S (2) i
n=0

where coefficient 7),, is defined by

T = %2 f(La) Hy (x)2% e d
" ffo [Hn(x)]Qe—xzdas .

o0

(20)
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The series given in equation (20) truncated after two terms then, we get a linear
approximation f*(z) as follows:

T

f*(x) =noHo (L) +mH; (%) : (21)

Now, we can write linear approximation f*(z) by using equation (18) as

(a,b,c,d,e) T 20’
* — S .
S i) =w (p,q) [y(L) ]

M,N TN\ (fr, FuLt), (ff, Fyap

putting Ho(z) = 1 and Hy(x) = 2z in (21), we have

@) =m+2m (7)) (23)

To obtain the values of 19 and 71, we consider n = 0,n = 1 and using equation
(18) in (22), then we have

oo (a,b,c,d,e) , 5
Joow (meA ) AgHo(z)x? e da

(p,9)

foooo [Ho(x)]2 e~ dx

and
o (a,b,c,d,e) , R
[oow ( S : (y:cZA ) AgHy(z)z? e da
m = s e ! (25)
oo [Hi()] e dx
where ( X )
Fy,t),(fj, Fj)2.p
A :FM7N |:ZJ)2A f17 1,0),\Jj>L5)2,
H=orQ (wj, Wirq

Further, using Theorem 1 and result (p.193, eq.(6), [15]) with » = 0 in equation
(24), we get

No = 2720001/1 (k)

M,N+1 ~2p
Ipitg [22

(_20_2plk72p)7(thlvt)a(fijj)Q,P :| (26)
(wj, Wi,q, (=0 — p'k, p) ’

similarly, we can obtained
m = 272wl (k)

M,N+1 —2p
Ipito+ [32

(720—*2plk72p)a(flaFlvt)a(fj’Fj)Q,P :l ) (27)
(wj, Wil (1/2 =0 = p'k, p)

Now, on replacing f(z) by f*(x) and using (23), we can express (17) as

x

L) = NF(1), (28)

5i+770+2771(
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If 62 = 21 /L and 6% = 1, then (28) can be written as
X+ 6% + 07 = NF(t). (29)

Apply Laplace transform in equation (29) to find the approximate solution under
the given constraints

y=L(L—1)andx=0ift =0,
52
xt = {L(L— 1)+ 6] cos 6t — ——l——/ u) sin d(t — u)du. (30)
The obtained approximate solution is general in nature.

3.2 Legendre Polynomials and Linear Approximation

The main objective of this section is to solve the NoLDE defined in (11) as
follows:
X+ f(z) = NF(t), (31)

where
f( ) (a,b,g,d,e) |: (1 N JI)V’}
T)=w —
wao | L
|- (1 E)V
PO [z + 7
which can be written in terms of Legendre polynomials in the interval (L, L).

We get .
-3 n.P, (%) : (33)
n=0

where coefficient 7, is defined by

(f 7F7t)a(f'7F') >
(Jjaml/j)l,c‘zj e

_ [ F(L2) Py(2)(1 + )Mz

5 [Pa(@)] da o

Truncated the series (34) after two terms. We get a linear approximation f*(x)
as follows:

fH(x) = 10P (L>+T1P1 (L) (35)

Now, we can write linear approximation f*(z) by using equation (32) by

ff(z) = w(a)b7§d7€) {y (1 + E)V/]

(p,q)
i (1 I )
L P,Q [

10

(f1, F1,1), (f5, Fy)2,p
(wjaw)l,Q :| ’ (36)
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Putting Py(z) =1 and P;(z) = z in (35), we have
T
fa@)=mn+n (7). (37)

Use equation (36) in (34) with n = 0 and n = 1, to obtain the values of 7y and
Ty respectively as

1 (a,b,c,d,e) o A1
JLw s [y (1+2)" | ALPy(@) (1 4+ 2)N e
70 = : 1 2 ) (38)
J21 [Po(2)]” dx
and
1 (a,b,c,d,e) o A1
S w e {y(l—kx) } ApPy(z)(1 + ) tdx
T = : 1 2 ) (39)
S [Pi(x)]” dx
where

v F1,0), (f5, Fy)2.p
A — TMN [z Loy | U Fu), (5, Fye,
L=Tro [P0 G W) g

Further, using Theorem 2 and result (p.175, eq.(12), [15]) with n = 0 in (38),
we get

70 = w2 T Ly ()T &2

P+2,Q+2
P (1_A_V/k»l/)a(l_A_V/k’l/)a(flvFl’t)a(fj’Fj)Q,P (40)
(wj, Wi, (A =V'k,v),(1—-A—-Vk,v) ’

Similarly, we can evaluate for n =1

7 = 3w2M T Ly (k)N 2

P42,Q+2
297 (1_A_V/k7y)a(1_A_VIk?”)?(f17F17t)a(fj7Fj)2,P (41)
(wj, Wihig,(A—vV'k—-1,v),2-A—-V'k,v) ’

Now, on replacing f(z) by f*(x) and use (37), we can express in (31) as
X+ 67 + 6%z = NF(t), (42)

where 62 = 71/L and 07 = 79. Apply the Laplace transform in (42) to find the
approximate solution under the constraints

x=L(L—-1)andx=0ift =0,

5 & N [
= {L(L -1+ 51] cos 0t — gl + ?/ F(u)sind(t — u)du. (43)
0

The obtained approximate solution is general in nature.

11
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3.3 Jacobi Polynomials and Linear Approximation

Here, our aim is to solve the NoLDE given in (12) is as follows:

k4 f(2) = NF(), (44)
where
(aﬂb’égd»e) x A
T)=w —
/(@) (»,9) [y (L> }
(T) 70,n:mq,n1;m2,n 21 (%)V A*
Pl’ql”‘l?mlnvqi(lﬁr(lﬁpz(z) 19;(2) 57 (2) { 29 (%)H Br 45)

where A* and B* are defined in (12), which can be written in terms of Jacobi
polynomials in the interval (L, L). We have

oo

fla) =Y Cempem (£, (46)

n=0
where coefficient C,(LL’H) is defined by
JH F(La) P (@) (1 — ) (1 + @)rda

Or) — : .
I {Pff’"‘) (x)} (1 - 2)'(1 + 2)<dz

n

(47)

Truncated the above given series after two terms. We get a linear approximation
f*(z) as follows:

£*(z) = € pies) (%) + o) plen) (%) : (48)

Now, we can write linear approximation f*(z) by using equation (45) by

. (a,bé,d,e) A
= W —_
! (p,q) {y (L) }

(F)Io,n:ml,nl;mz,nz “1 (
P1,q1,T5Py (1) 59, (1) T (1)5P(2) »9;(2) »T(2) 29 (

NEIlE]
N~—
X
BN
*
| I
—
Ny
©
=

Putting P{"* =1 and P/"") = =5+ w in (48), we have

(50)

Frlay =y e |50y BERe],

Use equation (47) in (45) with n = 0 and n = 1, to obtain the values of C{"")
and C{L’K) with the help of Theorem 3 and aid a result (p.260, eq.(11), [15])
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with n = 0 in equation (47), we get CéL"i) as follows:

(tr)  wL3(k)['(24 ¢+ k)

C,
0 C(1+)T(1+ k)
(D) J0,n42ima 1 ma a2 o (51)
Prt2,q L7y (1) 4, (1) T P2 42 T @) | z92H | DX |7
where

= (_L - pka v, /-L) ) (_H - pk7 v, ,u) ) <617E§1)7E§2)7 S) ) (ejij(l)7Ej('2)) 5

2,n

o) (2 1) 1) (1) (1) (2) (2
(ejlijl 7Ejl )n+1,pz 7(ej 7Ej )Lnl’ (ejl(1)7Ejl(1))n1+1,p§1) 7(ej ’Ej )17n27

(2) (2)
(‘Z‘lm i ) na+1,p”
Dt = (G E D) w2k 2w, (10 FY)
m »ql ,11
(1) 1) (2) (2) (2) (2)
) (fﬂ(”’Fﬂ(”)mlJrl,qf” ’ (fj ’Fj )Lmz ’ ( jl<2)7Fjl<2)>m2+17ql(2) ’
Similarly, we can obtain Cfb"{) as
R _ 2wLs(K)T(34+ 1+ k)
L TR+ T2+ k)
(I‘) 0,n+2:m1,n1;ma2,n2 21 2v C***
Ipz+2,qz+1,r;pl<1),ql(1)7r<1);pl<2),ql(z) ST (2) [ 2’22>‘ ‘ D* | (52)
where
o = (_L -1- pk’yvﬂ) ) (_H -1- pka’/wu) ) <€17E§1)7E§2)75) ’
1) »(2) 1) ;(2) (1) (1)
(ej’Ej 7Ej )2,n’ (ejlijl 7Ejl >n+17:Dl ’(ej 7Ej )1’7“’
(1) 1) (2) (2) (2) (2)
<eﬂ(1)’Eﬂ(l))m+1,p§” (e, Ej >1,n2’ (ejl(Q)’Ejl(Q))7L2+17p§2)
Z)**"< = ...y (fjla Fj(ll), FJ(IZ)) 1 ) (*3 —lL— K- 2/7]‘57 21/7 2,”’) 9 (f](l)’Fj(l))l
m 541 s
(1) (1) (2) »(2) (2) (2)
’ (fjl(l)7Fjl(l>)m1+1,ql(l) ’ (fj ’Fj )l,mz ’ (fjl(2)7Fjl(2))m2+17Ql(2) .

Now, on replacing f(z) by f*(z) and use equation (50), we can write equa-
tion (44) as
—K

0%+ o (% = 0F) = NF(t
X+ $+2+L+H( 0 (1), (53)
where 62 = QEL% and 02 = ?::SEO(SL’N)~

Apply the Laplace transform in equation (53) to find the approximate solution
under the constraints

x=L(L—-1)andx=0ift =0,
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= L(LIHM(l?ﬂ

(t—kr)S ﬁ N ¢ .
cos 0t T 1 5 +6 ; F(u)sind(t — u)du. (54)

The obtained approximate solution is general in nature.

Similarly, we can prove all of the above results and theorems for lower forms of
the incomplete H-function V%QN [2] and incomplete I-function with two variables

() 70,n:m1 01 sma N [Z]
P1yq1,T3Py(1) 595 (1) sT (1) 3Py (2) »9;(2) »T(2) 74"

4 Conclusion

In this article, we introduced the approximate solution of NoLDE associated
with incomplete H-functions, incomplete I-functions with two variables and S-
function with the help of Hermite, Legendre and Jacobi polynomials. These
obtained results are general and effectively used in the field of Science, Mathe-
matics, Statistics, Economics and finance. These findings can be used to solve
the problem of a resistance less circuit involving a nonlinear capacitor under the
influence of external periodic force.
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