#3D
VAL 7

—/

Werk

Label: Article
Jahr: 1987
PURL: https://resolver.sub.uni-goettingen.de/purl?312901348_48-49 |log37

Kontakt/Contact

Digizeitschriften e.V.
SUB Géttingen

Platz der Gottinger Sieben 1
37073 Gottingen

& info@digizeitschriften.de


http://www.digizeitschriften.de
mailto:info@digizeitschriften.de

UNIVERSITAS COMENIANA
ACTA MATHEMATICA UNIVERSITATIS COMENIANAE

XLVIII—XLIX — 1986

AN INTERPOLATION FORMULA AND SOME COMBINATORIAL
IDENTITIES

LADISLAV KOSMAK, Bratislava

Let f be a real function on the interval [a, +w). If h > 0, let a, = a + kh
for k =0, 1, .... Denote by f(a, ..., a,) the divided difference of order n of the
function fat ay, ..., a, and by P, the interpolation polynomial of f on the nodes
ay, ..., a, in the Newton form, i.e.

P (x) = flay) + (x — a))f(ap, a)) + ... + (x — ag)...(x —a,_)fay, .., a,)
Writing
Wy 1(X) = (x —ap) ... (x — a)
we have

J(x) = B(x) + R,(x)
where

R =o,, (v Y LS

k=0 @, , (a) (@, — x)

If the derivative f* of f on [a, + o0) exists, we have

S (x) = B(x) + Ri(x)

with
Ri(x) = @, () Y LS
k=0 @, (@) (a, — x)
i fla) — [(x) — (& — x)f"(x)
k=0 @, (@) (@, — x)°
Suppose f has continuous derivatives up to the order n + 1; then (cf. for instance
[3], th. 4.1)
(= 1y

(2) R(x) = ———f"*"(&)
n+ 1

(1
+ o(x)
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the number & laying between the least and the greatest of the numbers x, a,
sony, Bl
Since, in our case,

o, (@) = (= D'k
o 0 = 1,1

we get, after simple calculations,

Pla) = "i O (@f(agy ooy a4 1) =
g g )l
h(AZ‘( D f(a)z () —/@ 2 .+n

=%(é (— 1y 1@ i ({(:‘J _f(a)(l +%+ +l>>_—_

1 k =«

1 k+1f(a) ( l l))
(e ) oy + !
So we have

3 @)= (z< 1)“'“‘“() f()(1+‘+ L)>+R;(a)

Take a =0, h = 1. If f= 1, we obtain by (2)

n\ 1(n (-1)"-1(,1): 1 1
4) <1> 2<2>+...+ PRt Lhot b=

Similarly, for f(x) = x"*', 0 < m < n, it follows that

h m n n—1_m n —
©) () =2(2)+ o+ - (1) =0

and for f(x) = x

©) <g>—(’l’)+<’2'>—...=o

If f(x) = x"*', then (2) and (3) yield

1(’1'> - 2(’2’) b e e (—1)"-'n"<:) =(=1y"'n!
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le.

(7 (g>nﬂ—(’1’)(n—1)"+...+(—1)"-'<nfl)=n!

More generally, let m > 0 be an integer and f(x) = x”*'; then

®) I7(0) — FA0) = |R,(0)| =

= <8>n - ('11)(n — 1Y+ e (—1)"*'<n ])1"‘ 4 (—1)"< )0"'

is the number of all mappings of an m-set onto any n-set (see, for example [1],
chap. 3, p. 120, [2], p. 18—19, [3], p. 129—130). So, the formulae (5), (6), (7) are
particular cases of (8) (if we put 0° = 1).

Similarly, further identities can be obtained by special choice of the func-
tion f.

We mention finally the formulae

) Z( )+ <k>sink=l+0<l>
k=1 n

1) +1
(10) ] e 1) (k)cosk=1+l+...+l+o(1)
2 n

k=1 n

which follow from (2) and (3).

For other methods of proving combinatorial identities see e.g. J. Kaucky:
Kombinatorickeé identity, Bratislava, 1975, or J. Riordan: Combinatorial identi-
ties, New York, 1968.
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SUHRN
NUMERICKE DERIVOVANIE A KOMBINATORICKE IDENTITY
Ladislav Kosmak

Dokazuje sa. ze kombinatorické vztahy (4)—(10) vyplyvaju z formuly (3) vhodnou volbou
funkcie f.

PE3IOME

OB OJHOM UHTEPMOJAUMOHHON ®OPMYJIE U HEKOTOPBIX
KOMBUHATOPHbLIX COOTHOWEHUAX

Jlagucnas KocMmak

Moka3biBaeTcs, 4TO cooTHouleHUs (4)—(10) HemocpeACTBEHHO BhiTeKatoT U3 popmyisl (3).
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