Journal of the Applied Mathematics, Statistics arfdrmatics (JAMSI),7 (2011), No. 2

FUNCTION AND GENERAL CLASS OF
POLYNOMIAL AND DISPLACEMENT OF THE
VIBRATING STRING
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Abstract

In this paper, first we evaluate finite integralatving products of general class of polynomialsl ahl -
functions. Next we make its application to solveaundary value problem on deflection of vibratirgng

under certain conditions. In view of generality the polynomials and product oH -function occurring

herein, on specializing the coefficients of polynai® and parameters of thd -function, our results would
readily reduce to several simpler results.
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1. INTRODUCTION

The general class of polynomials introduced byéaitava [6] will be defined
and represented as:
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(1.1)
Where m is an arbitrary positive integer the cae#ffit A, (n,k = 0) are arbitrary
constant, real or complex.

The H -function occurring in the paper is defined andrespnted as follows [3]
and [1].
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Here a(j=1,...,P)andb,(j=1,...,Q) are complex parameterﬁ(j(j:l,...,P);

Bj(jzl.---,Q),Aj(j :1,---,N);Bj(j= M+1,...Q) are  non-negative real
numbers. The sufficient conditions for the absoldavergence of the integral have been
established by Bushman and Srivastava in the pefered above. It is assumed that the
corresponding conditions are satisfied appropsatey all H -function occurring

through out the paper, when all the exponentandl B take the value 1, théd -function
reduces to the well known Fox H-function.

The following series representation for th-function was obtained by Rathie
[5]:
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2. MAIN INTEGRAL
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Where

Q) k=L.2u"?

(ii) (hl’hz’nl’nz’kl’kz) > 0 and provided that conditions
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Proof: To establish the above integral (2.1), we firgpress both the general class of
M,,N —=M,,N L o .
11 and 272l z]occurring in its left hand side in their
A.Q (2] szsz (2] ?
respective contour integral and series form with lielp of equations (1.1), (1.2) and
(1.4) respectively and then interchange the ordéntegration and summation which is
permissible under the condition) denoting the esgicn thus obtained by, lwe get
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(2.2)
Evaluating the x-integral involved in (2.2) withethelp of result [2, p.371, Eq.(1)]
L X u-1 A TIX (u)sin —n
[ |sin=—=| sin|—"— [dx= 2
0 L UtA +1

2utr

Where Re(u) > 0 and(a+ b) representE (a+b).I" (a-b).
Now if we reinterpret the result thus obtained wtftb help of equations (1.2) and (1.3) in

terms of theﬁ-function, we easily arrive the right hand side (8f1) after a little
simplification.
Thus completes the proof.

3. APPLICATION TO HOMOGENEOUS WAVE EQUATION

It is well known that the definitiof (x,t) of vibrating string satisfies the familiar
wave equation.

2 2
6—22}6—29 O<x<L, t>0
0x“ Cot

..(3.2)

Now we assume that the boundary conditions
8(0,t)=0,8(L,t)=0,t>0
...(3.2)

According to Powers [4], the solution of the prahlean be written as:
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This gives

ae(x t) Z{ AT Act A TC A Tt )\mnx}
=1

Now we consider the problem of determiniBgx,t)
Where
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Fort=0, (3.3) and (3.4) reduce to
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Respectively, we substituting the valuedgf,0) from (3.5) in (3.6) and multiplying both
AT
sides ofSIN L and then integrating with respect to O to L, we get
-1 b b
L) WX m ()L |, T ) 2
[ |sin—=1 sin Sy |sin—=| [S2y,|sin—
0 L n| ot L N2 L

jhl @5 AP LN 35Ny 1Ry

(bj’Bj)l,Ml’(bj ’Bj;Bj)Mlﬂ"Ql



S. C. SHARMA, R. BHARGAVA

—M,.N o\ "2| YN, (YN R
szQ 2 Z,|sin—
2:%2 L (dj,6j)1,M2,(dj,6j,Dj)M2+LQ2
A X AT
:j a_sin—m—sin—™— dx
o M L L

(3.8)
Now making an appeal to (2.1), and we use orthdgomgperty of sine function due to
[4]
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And
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38(x,0)

We further substitute the value efa—tfrom (3.10) in (3.7) and applied the method

as above after little simplification we get theuafor h,.

o [n/mina/my] o Mp o (-ny) . AL
i —(brkg+boko+h&n, r) mpky  niki |k
b=k X > 2 Xz 2 L

M=l |j=0 kp=0 =0 hp=1 klll
(-n,) . AL s, A, |sin—"
mo, kK no,k 'k h,, 2
22 2 2y22 T(S, )Zzzr :
k! ho.r (2 —=sin2mA )
2 m m

o (T-u=-biky—boko—hoE o D (aiaiA)  L(ana)
MM Z ha.r PN T N R

P+:LQI+1 h ) A _ "
1 1)1 (0 8), . AbiBiB) L (A-ubikg-boky=hoE . FA Ay
27 ) OBy e OBy g o TP FAm
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Now substitute the values of,and B, from (3.9) and (3.11) respectively in (3.3), we
easily arrive at the desired result after a Igilaplification as shown below
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K'=2TIA
m

Provided that all conditions of (2.1) are satisfied
4. SPECIAL CASE
. . my . .
If in equation (1) we reduce‘Sn [Xl] to Hermite polynomials [7,p.106,
1

eq.(5.5.4) andS:]nz[XZ]to Jacobi polynomials [7, p.68, eq.(4.3.2)], we adbtthe
2

following useful and new result is given by

22 & erkytbkothatn ) g 1 n +a
axH=k> 3 3 2 e el |
m=1 r=0 h,=1 5 (sin jl 1
ATty (A TXY) . T
cos| ™M sin| - ™M sin—™m

(a+B+n,+1)_ Eh,r L L 2
(a+1), O&h,)2, ((2m\_—sinzm )

1-u-b,k,-b,k,-h Jhi)(a:,00A (a:,a;
TTMpNg [Z j( 17022, DR A DL, (B s

1
P+LQ 1

h . o h
21 )| ®5B M (B BB +1,Q (1UmPikyTboko N8, ) FAm Py D)

w @ M, —(bk+bokothof ) . :
2 (kg thoko+hy n +a
1 No,r n,/2
Y Y Yz 2" XW2H 2
m=1 r=0 h'2=1 M nl




FUNCTION AND GENERAL CLASS OF POLYNOMIAL AND DISPLEEMENT OF
THE VIBRATING STRING

T T\ _ct
. S sin—"™ || sin—"m"
a+B+n_ +1 hor L L AT
—2 | P(S. )z,? : sin—m
(a+1),, hyr 2 2T\ —Sin 21\ L
m m

(L-u-byky—bokohof o hy)(@iaiA) L(ana)
Co Rk %]
=MpNp+L { Z ] har LNy Ny 1R

H L
R+ | 271 : —U—bk ~bK T -
1H1Q bB) . i(biBiB:) .« . .(l-U-bik;—boko—hoE . FA_ il

(JBJ)l,Ml( P J)M1+:LQ1( P12 "2y m 1)

(4.1)
The condition of validity of above result can easibtain from the result (2.1).
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