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SEZIONE SCIENTIFICA

BREVI NOTE

Some arithmetic properties of a polynomial.

Nota di D. P. BANERJIEE (India) (¥)

1 s
Summary. - Here some arithmetic properties of the polyomaal e—sz( 1+ac)

el be considered.

KEuLisgY [1] has considered the properties of 9,(Z) where

1+ x\2 z
—_— = 0.(2)x"
(1*“’) n=0 )

and
n —1
2.(2) = 2 ( ¢ )(Z+p )
p=o\P" — P p
now
1+ x\¢
Y=c¢ (1 — m)
satisfies the differential equation
dy :
1) (1—x? dx = sy(1 + 7).
Let
1+ x\ d "
(2) Y=e (1_90)— ZO.Dn(s)x.

Differentiating (2) and substituting the values of y we have

3) ( +1)D.y\(8) — (n — 1) D \(s) = s[(D.(s) + D.—s(s)}.

(") Pervenuta alla Segreteria dell’U. M. I. 1’11 Settembre 1961.
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Differentiating (3) we have
(0 + 1D’y 41(8) — (0 — 1D’ (8) = [(Duls) + D,—yfs)] +
4
@ ~+ s[D'n(s) + D', —y(s)}.

Again

L — (l — x)a § D, (s)x, =
1 n=0

+ X

= 3 2,(s)— 1)z 3 D (s},
[} 0

Hence

(8) 8" =(—1)"n! [D.(s) — Du=y(8)0s(8) + Du—y(8)3(s) ... + (— 1)"3,

Now the LEGENDRE’s P, (s)
B (— 1)(2n — 27)!
r=0 2"r ! (n — r)!(n — 2r)!
_ £ (=1yr@2n — 20!
©) =2 e D)~

D, 5, —1(8)3; (8) + o + (— 1)"0,—,,(8)]

sn—Zr

where p =n/2 if n even otherwise n — 1/2.
Nov the BESSEL polynomial (EMIL GRoSs wals (2))

o |
Z @% o (= 17 (D, (8) — D, .(s)a; (3)
(7) e = (— 1)72,48))]
=3 ®ED D.s) — Dy ()0, (8) e (— 1)

r=o {n —¥)12r

Now
a ?
Z D, (r + sla" = e—ttn= (———1 * :x:)
0 1 —=x
- 3
= 3 D,(s)x, 24 D, (r)x,
0
Hence

(8) D, (r + s) = D,(s) + D,_(8)D,(r) + ... D,(7).

(8)]-

2,(s)}.
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Again
o 2\ [e)
3 D, (s)e" = e—sm(l__t““) —e 5 o, (s
0 1—2x 0
Then
s! 873
(9) D,(8) = 8.(8) — 89u—1(8) + 577 Fn—sl8) o + (— 1) .

Putting x = ¢#® in (2) we have

e—s Cos 0 (Cos (s Sin 6) — ¢ Sin (s sin 6)) 4 Cotsy
2

a0 o0
= X D,(s) Cos nb +4 X D,(s) Sin #nb
0 0

If s is even integer

—1 2
D,(s) = ( ) fe—s Cos 6 Cos (s Sin ) Cotsy Cos nb db
b 3
s—1
—1)2
(10) 13\,,(s)=(—'1t)—fe—s Cos ¢ Sin (s Sin 0) Cotsy -

0 ]

. Sin #6 d9 if s = odd integr.

Differentiating (2) with respect to s we have

. 1+ z\* _w(1+xsl 1;%
—xe 1z ¢ 11—z °81 -2«

D' (s)x”

© Mg

Hence

() D) =Dufe) 2| 2ot Pl

1) Dol = Do)+ 2|25t Dl 2

n—1
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