ZASTOSOWANIA MATEMATYKI
APPLICATIONES MATHEMATICAR
IX, 4 (1968)

Z. CYLKO WSKI (Wroclaw)

CHEBYSHEV SERIES EXPANSIONS OF THE FUNCTIONS; J, (kz)/ (k)
AND T, (kz)/(kz)

Applying the Laplace transformation, Elliott and Szekeres [1] have
proved that
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where J,, denotes the Bessel function of first kind, 7', () = cos(n arccosz)—

the n-th Chebyshev polynom, k any arbitrary real constant; the sign’

at 3 denotes that the summation component for m = 0 has to be halved.

This note contains a completely elementary proof of the series expansion

of the functions mentioned in the title, thus also a proof of formula (1).
It is known that
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([2], vol. IL, p. 99, formula (2)). For 4 = 0 formula (2) allows an expression
of the quotient J, (kz)/(kx)" (for » integer, nonnegative) by a linear combina-
tion of Bessel functions with even indices, as follows
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(more precisely, it is necessary to calculate the limit of (2) for u — 0
and to observe for j = 0 that hm,ul“( ) = 1). From this and from the
identity 10
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([4], p. 160) one obtains that

1, (kx) 2“? 1)f?)
(kx)’ 2"-11’ v+1) £ (v

0

I,i(kx).

An application of
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([3], p. 24) and of
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gives the announced expansions:
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If » is a natural number then it suffices to take j up to » in the inner
summation of both formulae. For » = 1 one obtains formula (1) from (5).
The identity (2) allows also a Chebyshev series expansion of the functions
J, (kx) I, (kx)
(k2)* 7 (k)
However, formulae (5) and (6) have a greater value since they give approx-
imation polynoms of J,(kx) and I,(kx) with a small relative error.

(7)

(v—4 =1,2,...).
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Z. CYLKO WSKI (Wroclaw)

SZEREGI CZEBYSZEWA DLA FUNKCJI J,(kx)/(kx)” I I,(kx)/(kx)

STRESZCZENIE

Nota zawiera elementarny dowéd rozwinieé (5) i (6) funkeji wymienionych
w tytule wzgledem wielomianéw Czebyszewa, korzystajacy tylko z tozsamosei (2)-(4).
Podobnie mozna rozwinaé w szeregi Czebyszewa funkcje (7).

3. HUIbKOBCKM (Bpounas)
PSABI YEBBIWEBA VISl ®YHKUMU J,(kz)/(kz)’ U I,(kx)/(kx)”

PE3IOME

ABTOp mpepnaraer sleMeHTapHHIT BHBOJ pasiomeHuit (5) u (6) B pAX oTHOCH-
TeJbHO HOJMHOMOB YebHIneBa PyHKI U yKA3aHHHX B 3arjaBMM crarbd. IS BHBORA
8Hech YHOTPeGIANTCA TOAbKO ToMmpecTsa (2)-(4). TakuM e o6pasoM moayyawTcs

pasaoskeHuA PyBroui (7).



