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4.1, Hermite even and Hermite 044 polynomial solutions of self

adjoint differential ecguation

2k 2k =2 2k
D [ggp (=x ) é%} + x exp ( =x ) y =0

where D = _d_ and k= 1,2,3,~---
' Todx

were studied by hakare and Karande [?fi'These polynomials are
- 2k~2
orthogenal with respect to weight function x exp ( = %K)

over the interval ( —¢>s O ). They established the Rodrigue's

formulae (1.5.9) and (1.5410).

In this chapter we evaluate infinite integrals involing

generalized hypergeometric polynomials (1.3.1) and the Hermite even

(x2k)
2 pk 2pkt+1

these integrals we obtain the expzangion formulae for the generalized

polynomials H (x;k) or Hermite 044 polynomials H .Using

hypergeometric polynomials in terms of the Orthogsgnal polynomials

(x:k)
2pk+1

also given at the end of each section.

H2p§ x;k) (or B Y. & few of thz interesting special cases are

4.2. In this section we evaluate the two infinite integrals for

even m and n = - 2ck.
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In order to evaluate (4.2.1) consider
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R, (p+ s +p+ 1)> C. Bhis establishes (4.2.1).

Now inorder to evaluate (4.2.2) consider
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Thie ¢otablishes (4.2.2).

Particular cases : Selecting parametepg Aag in@§1.3 with pn =-2ck

and even n the result (4.2.1) gives number of special (4ses we

mention here a few of them,

(i) For the generalized Rice's polynomials (1.2.17):
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(ii) For the generalized Sister Celine's polynomials (1.2.18) :
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{iii) For the generalized Bessel polynomials (1.2.19) 13-
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Similarly particular cases related to the O04dd Hermite

polynomials can be obtained from the result (4.2.2).

.t

4.3, Expansion formulae : In this section we establishes two

expansion formulae precisely for even m and a = = 2ck
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In order to establish (4.3.1)  we suppose
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(&)
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Multiply both sides by x exp (=x°%) Hyox and integrate both

the sides with respect to x over the interval (-0 , QO)
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X H2kr(x;k) s

R, (s+m$—£m@)>-i, Re(ga)> 0.

Now inorder to establish the relation (4.3.2) we consider
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Multiply both sides by x2K=2 exXp (-x%K) H2pk-!(-}1{;k) and integrate

with respect to x over the interval ( =0, o)
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Using the integral (4.2.2) we get
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substituting this value of 320k+1 in (4.3.4) we get (4.3.2),

Particular cases: By suitaple choice cof the parameters as in §,1.3,

(4.3.1) and (4.3.2) will give rise to number of particular cases with

A = -2ck, m even number and p replaced by p' .However we qucte here

a few int:resting particular cases of the relation (4.3.1).

(1) For the generalized Rice's polynomials (1.2.17):
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T

(ii) For the generalized Sister Celine's polynomials (1,2.,18) 3

(2,1

Ty

2pk+2sk [ P
* L -2k
Jm X
Par TTT TP
oo
__S (s+r+ 1) l(s+r+§3+1)
- ey T
Len (2r)l'"A(,1+;3) !(;+1)
(a,b) azl-—-- ’ ap;;Sl. \ (x;k)
* . ‘ -1 Hoxr
m bzt-‘-—"l bg, =s-r, -s—r-—-[.?y H
with ¢ = 1, R (s+ r+B+ 1) ) O. (4.3.6)

(iii) For the generalized Bessel polynomials (1.,2.19): :

o0 — .
S 2: (str+1)  [(sroeB+ 1)

L l_(—{i+1) (s’+1) (2n)]

-~m, -Sl((\-ﬁ; -
- 1| H (x3%)
= 2kr
3 4
I, 1+b, -s-r, -s-r-@;
with ¢ = 1, R, (s + r +??+ 1):> 0. (4.3.7)

(iv) For the Bedient polynomials R (B3,Y',x) (1.2.20) with

c=1, a; = d=b, 5, = 1 = b-m, o= 3 sepd p' = 1 we get

§2pk+25k+m-mk,; R (}J,Ci;xk) el
m
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— ’p o 7
(b) 2\ 1(s+r-m§)+1) (s+r-mp + ?)+ 1)
™y L [Cie+p)  [Gmpt 0 (20l
— p2,em), -stm@, d =}y
A -1 x
4 | 4 _i. 1 ~b -}, =s-rtm -s-r+m?_7-‘§ R (bq); B
(x:%k) o
x HZkr: (4.3.8)
R, (g + r 'E-Pmm$+j) >@{, o o= 1,
(v) For the Lommel volynomials (1.2.22):
i
IRPRFRIRE o oma ] R C %)
.X". -~ M‘w) #
0N o e a j ]
- v()))mﬂz r ' !(s,r m{3 + 1_)“ (str-mPB+# + 1).,\
I -/;j__——- ;( 1 +5) (s =mp+ 1) (2r)!
I/‘i\(Z -1 » ~s + mB ;
¥ ' 1 oix -
3} = \9 , —m, yfan m, —s«r*-mﬁ ,—s-r*f-mp —? H
(x:k)
* Hoxr »
with ¢ = 1, R, (str-mp +B+1) > 0. (4.3.9)
(vi) For the Toscano polynomials (1.2.23) :
<o —
) -2k S
s2pkt2sk sm(x S TN i(s+r+1) | (stof e 1)
0 LT+ ;‘T’Sm (20))
=
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—m, "'S; (ap') ; ]
- H (x:Xk)
2kr
p'+2 | g3 _ a +m, =-s-r, -s-r-sﬁ . (bq) :
with ¢ = 1, R_ (stot@+ 1) ¥ 0, (4.3.10)
(vii) For the Shah's polynomials (1.3,16) :
vy ; —
'dég‘lm)) ( \) H
;2pk+2sk+ &- 1)m} | ® s 26K

~

p'+§ia (]oq )

powa—.

o) _ .
:; l(s+r+m{3-§m9+1) (s+r+m\3-§m}3+ 3+ 1)
=0 lTlﬂ?’) Rs‘%“m}zs-cyfn;s%» 1) (2r)]

NS, -m), A(c,es-m}s + gm:a ), (ap,) :
u
()€ x
Alc, =s=r-mp+ Sm;g Y,
p'+d +c | gr2c /_)(c,—s-r—rrgZ+ Jmﬁ -/3), (bq‘ )
L (x:k) '
*Hoxr (4.3.11)

Ry (s + mg_gmfg)> -1, B (ﬁ)> 0 and 3'3 ='-§%~‘

S,imi larly we can have the oarticular cases of the relation (4.3.2)

related to the 044 Hermite polynomials,



