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INTRODUCTION

We have the generalized Gaussian hypergeometric fation of one variable

. oy —vo (@)k(@)e(an)i 2
AF(@13:. Bibuba - B812 ) =20 G5 G 0 (2.1)

where the parametells, , by, ....,I3 are neither zero nor negative integers and AreBhan negative integers.
The series converges for all finite z if<AB, converges for| z | <1 if A=B+1, diverges for all z, 2 0 if A > B+1.

Laplace Transform
The Laplace Transform of a functiéf) , defined for all real numbets0, is the functiori(s), defined by :

F(9= L OO 3 =[ € O d

The parametesis a complex number:

(1.2)

S= 0 + iw, with real numberg and @.

Jacobi Polynomials
In mathematics,Jacobi polynomials (occasionally callechypergeometric polynomiald are a class of classical
orthogonal polynomials. They are orthogonal witbpect to the weight

(1-x)" 1+ xy’

on the interval [-1, 1]. The Gegenbauer polynomiaad thus also the Legendre, Zernike and Chebyshev
polynomials, are special cases of the Jacobi patyals.

The Jacobi polynomials were introduced by Carl @ustacob Jacobi.

The Jacobi polynomials are defined via the hypergedc function as follows:
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PA) () = (a@+1),
n!

JE(-nl+a+f+ na+11-%),
2 (1.3)

Where (a+l)n is Pochhammer’s symbdn this case, the series for the hypergeomédiction is finite, therefore
one obtains the following equivalent express

@hHA—_ L@tn+l) n T(@+pB+n+ mtl), =
e n!r(a+ﬂ+n+1)mzzom(n—n)! Ma+ ml) ( l)

(1.4)

Lucas Polynomials

The Lucas polynomials are thepolynomials obtained by setting p(x) = x and q(X) i the Lucas polyrmials
sequence. It is given explicitly by

L (X)=2"[(x—V X +4 Y +(X+/X +4 )] (1P

The first few are

L (X) = x
L,(X) = X +2 (1.6)
L,(X) = X’ +3x

L, (X) =X +4x+2

Generalized Harmonic Number
The generalized harmonic numinf orde n of mis given by

gy 1
n km
k=1 (1.7)
In the limit of N — o0 the generalized harmonic number converges t Riemann zeta functic
limH ™ =¢(m)
n-e (1.8)
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Scholars Research Library



Salahuddin and R.K. Khola Euro. J. Appl. Eng. Sci. Res,, 2014, 3 (1):21-30

Bernoulli Polynomial

B,(x) B,(x) B,

B(x)

-0.15%

B 5(.-17}

In  mathematics, the Bernoulli polynomials occurtle study of many special functions and in paléicihe

Riemann zeta function and Hurwitz zeta functionisTik in large part because they are an Appell secg, i.e. a
Sheffer sequence for the ordinary derivative operainlike orthogonal polynomials, the Bernoullilypmomials are
remarkable in that the number of crossing of xkexis in the unit interval does not go up as thgrede of the
polynomials goes up. In the limit of large degrine Bernoulli polynomials, appropriately scaledprach the sine
and cosine functions.

Explicit formula of Bernoulli polynomials is

n!
B,(X) = ;mq X, for r=0, where hare the Bernoulli numbers.

The generating function for the Bernoulli polynotsie

i B (x)—
=0 n! (1.9)

Gegenbauer polynomials

In Mathematics, Gegenbauer polynomials or ultraspalepolynomials G“(x) are orthogonal polynomials on the
1

a-L
interval [-1,1] with respect to the weight function(l—Xz) 2. They generalize Legendre

polynomials and Chebyshev polynomials, and are iapecases of Jacobi polynomials. They are named
after Leopold Gegenbaudgxplicitly ,

i 3 « T(n-k+a) n-2K
C( ) = —1 ( )
n (%) é( M(a)k!(n- 2k)'( 7 (1.10)
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Laguerre polynomials

L,(x)
LA(X)

Ly(x)

.
"""--.____-_.%. Lﬁ(x}
- TLy(x)

The Laguerre polynomials are SOIutiOhﬁ(X) to the Laguerre differential equation

xy"+ (1- xX) y+A y= 0, which is a special case of the more generalcétsal Laguerre differential equation,
defined by

xy"+(V +1- x) y+ A y= 0, where A and V are real numbers with/ =0.

The Laguerre polynomials are given by the sum

L (=) n!
L”(X):Z( kl) Kl (n- k)
k=0 B ' (1.12)
Hermite polynomials
II ‘30:‘
20
sl H5(x)
/HBF___ S H(X)
-2 : 1 ! 2
H,(x)

H_'e,(—’-"}
The Hermite ponnomiaIan(X) are set of orthogonal polynomials over the dom@ine) with weighting
function €7 .

The Hermite ponnomiaI:Hn(X) can be defined by the contour integral

! 2
H,(2) = %m et et dt,

Where the contour incloses the origin and is treegiin a counterclockwise direction
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(Arfken 1985, p. 416).
The first few Hermite polynomials ¢
H,(x) =1 3
H,(x) =2x
H,(X) =4xX -2 |
H,(x) =8x* -12x
H,(x) =16x" - 48¢ + 12 |

(1.12)

Legendre function of the first kind

|/ e Pm PsW

-1

The Legendre ggnomials, sometimes called Legendre functionshef first kind, Legendre coefficients, zonal
harmonic{Whittaker and Watsor1990, p. 302), are solutions to thegendre differential equati. If |is

an integer, they are polynomialthe Legendre pohomials Pn(X) are illustrated above f ¥ €[=1, 1] andn=1,
2,..,5.

The Legendre polynomiaIE’n(X) can be defined by the contour inter

1 >
P.(2) :—_[ﬁa— 2tz+ £) 2 £" 1t (1.13)
27
where the contour encloses the origin &s traversed in a counterclockwise direction (Arflké&85, p 416).

Legendre function of the second kin
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The second solutio (x) to theegendre differential equati. The Legndre functions of the second kind sat
the same recurrence relation asLegendre polynomia.

The first few are

1 1+x A
:_| -
Q(9=Zin( )
X 1+x
Q.(X =5 In( 1_X)-1 > (1.14)
2_
Q9= “Hin 1X). X
4 1-x" 2 )

Chebyshev polynomial of the first kinc

Ta(x) T4x)  Ts(x)

™\ Ti(x)
(A X\

0.5¢ /
I\

~o/5

N

T,(x)

The Chebyshev polynomials of the first kind areed oforthogonal polynomialdefinec as the solutions to
the Chebyshev differential equati and denote'dl'n(x) . They are used as an approximation least squares fit,

and are a special case of thegenbaueipolynomial with@ =10, They are also intimately connected w
trigonometric multipleangle formula.

The Chebyshev polynomial of the first k Tn(Z) can be defined by theontour integre
1 1_t2 -n-1
_ ( X >-dt, (1.15)
4r > 1- 2z +t

T.(9=

where the contour encloses the origin and is temgein a counterclockwise direction (Arfken 198! 416).
The first few Chebyshev polynomials of the firstdkiare

T,(¥ =1
(¥ =x
T,(x)=2¥ -1
T,(X) =4x - 3x

A beautiful plot can be obtained by plott Tn(X) radially, increasing the radius for ei value of n, and filling in
the areas between the curves (Trott 199¢ 10 and 84).
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The Chebyshev polynomials of the first kind arartkd through the identi
Tn(cosB)=cosned.
Chebyshev polynomial of the second kir

Uyfx) 6 |

| U,(x)
[ Uyx)
— U, (x)

-4 |

/ -6
Uilx)

A modified set of Chebyshev polynomials definedalslightly differen generating functic. They arise in the
development of four-dimensiorspherical harmonirin angular momentum theory. They are a special o
the Gegenbauer polynomial with= L They are also intimately connected with trigonbie multiple-angle
formulas.

The first few Chebghev polynomials of the second kind

Uy(x) =1

U,(x) =2x (1.16)
U,(x) =4x -1

U,(x) =8x - 4x
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Euler polynomial

. E5(X)
ﬁq(x) -
1
0.5
//
j’/"/
-1 /06 P
|7
III. _ |:| :/5}{-:(_-'
Eﬁ(}::} I-'I //f—/
. P s

The Euler ponnomiaIEn(X) is given by the Appell sequence with

g(t)=§(é +1) |

giving the generating function

The first few Euler polynomials are

E,() =1 N

- g1
E(9= x5

E,(X) =X - X >

Es(x):x3—2x2+%r

J
1. MAIN RESULTS
e xz(nzﬁ(;,—z;n_z;—x‘“)—4 X"+1
X)W1+ X" dx= n_n +C
Jue g 2(n-4)
nx, F( } — —x‘“)—2 X"+1
[HOVL+XT dx= n’ n +C
(n-2)
1 2n-2
X)W1+ X" dx= —x n-2)nx, E{(=,—;——:—X
,[Bl( ) “a)n-2) [( )X, 1(2 .
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EiEn(x)%. (1.17)

(1.18)

2.1)

2.2)
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i —x‘") +20X " +1 (-2nx+ n+4x-4)]+ C

—(n-4)n, F(— % .

Xz(nz F1(17_

ICl(x)\/1+ X" dx= 2

g;n;z;—x‘“)—4 X"+1
n_n

(n-4)

xz(nzFl(l,—g;L X)) TAXTHL
[FoV1+ X7 ax= 2_n +C

nx, Fl(; 1

j Lo [L(9V1+ X" dx=

L

ja(x)\/1+x-” dx = 2 n"_n +C

2 )4l

jTl(x) 1+ X" dx= n +C
2(n—4)

1 2 n-
x*(n, ':1(5"3

;—2;—x‘”)—4 X"+1
n +C

le(x)\/1+ X" dx=

(n-4)

x2(n2|:1(1,—g;—n_2;—x‘“)—4 X"+1
[H. (V14 X" dx= 2. n_n +C
(n-4)

j L(X)V1+ X" dx= — X[ (n=2)nx, F1(

1t
2n-4)(n-2)

N=L_ %) 44X +1 (~nx+ n+2x-4)]+ C

—2(n-4)n, F(1 % -

(xb) ~n = 1 -
jpl (VX" +1 d 262 2)[>«{2 r( rf =6 n+8) X

1 3n-3__.\_ 1 1n-1
szl(E,-E;nT;—x ) —3(20n(iF - 10n+ 24) E(E = “T - %)

+2\x " +1(b(n- 6)(n(x- 1~ 2%+ 4} (- 2)x(n(* 3F 2(2% 9))
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(2.3)

(2.4)

(2.5)

(2.6)

2.7)

(2.8)

(2.9)

(2.10)

(2.11)
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(b+3)n(1? —8n+ 12)x F(— —% T — X") )+C 2.12)
- 1 2n-2
J-E:L(X) 1+ X" dx= 2(nT)(n_)X[(n 2)nX2 Fl( E T;_x )
1 1n-1 ., [on 4
—(n-4)n, E(E’_E;T;_x ) +2UXT+1 (-2nx+ n+ 4x-4)]+ C (2.13)

where C is the integral constant.
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