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On series of squares of Bessel fuuctions.

N o t a d i S. K . C H ^ T T E R J E A . (a Calcut ta) (>) (*)

Snminary. • Some series of squares of Bessel fonctions are considered.

The BESSEL fuaction Jn{x) of order n is defiaed for n> —1
and — oo <Cx < -+- oo by the power series

It satisfies th^ récurrence formula

(2) J«+i{x) — - Jn(x) — Jn-i(x) ; (n > 0).

LOMMEL)38 [1] series of squares of BESSEL funcfcions is

•J { t7«(a5) — Jn-i(aî)Jn+i(*) t

oo ';
(3) = 2 (n -+- I + 2fc)Jr„+1+2fe(x) ; (n > 0)

which shows that the expression Jn{x) — ƒ*—i(a5)Jn-hi(#) remains
positivo when M- > 0 and — oo < x < •+- oo. Eecently Szlsz [2]
has established the inequality:

1 2
(4) Jn(x) — J»-i(o:)J"«+i(ai) > ^ _^_ 1 Jn(x) ;

(^ > O, — oo < X < H- oo)

THIRITVENKATACHAR and NAISTJUNDIAH [3] pointed out that the
inequality (4) becomes au equality only for x = 0 [n > 0). We
have proved in a recent note [4] that

(5) = 0, x — 0

> 0, 0 < X

where W) i. 2 ; * (J ) ^

(•) Pervenuta alla Segreteria dell'TJ. M.I. il 18 dicembre 1961.
(*) Dept. of Mathematics, Bingabasi College, Calcutta, India
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Moreover we have deduced in that note the following series
of squares of B E S S E L functions for Aw_2,i,2; *(J):

X
 A m - ?

A x > 2 ; r ( J ] ~ ^ 0 (» -H k -

N"ow Ave first obtaia the followLug series of squares of BESSEL

fuuctions for xàH) i, 2; ^

x2

(7)

For we immediately dérive frora. the recursion relation (2):

( 8 ) * » , ! . « ; -

= 2f(n -h 2) j Jn i Jx) Jn{x

Thus it foliows from (8j and (3) that

œ*n, J, 2; x{J) H" 2Jn+fa)

(9)

changing n into n — 2 in (7) AVe get

23n rt

00 2

= 2 (M, -f- 2fc)JrnH 2fcl«)-

Now putting n = ^and using the well-known formulae

1 i

(10)

/ 2 \ 2 /2 \~
\iüê) -L

^ V\ ^ S i m x \ / 2 \ V — c o s » a . \
— cos# ; J (x) = [ — ) — Sin#
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we dérive froni (9) that

which may be compared wilh the formula [1, p 152].
lï in addition we put n — 2 in (9) we obtain the result

(11)

~ [x | J » / ^ ) - J"o(a5)J-8(a;) ! -*- 2J?(a;)]

from (5) and (?) we may remark that

(13) JE (n + 2-f 2fc)J

from which we at once deriye

0 0 9 X2

(14) 2 (2ft + l)J2ft4i(a;) > T

ich may well be compared with the result [1, p 152 foimula

(4)]:
3Ç[jl(x) + JÎ(x)]= I (2k + l)JÏk+,(x).

Ijastly by putting n = ^in (6) and using (10) we deriye

oo
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