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On the Bernoulli Polynomial.

Nota di D. P. BANERJEE (ad Andhra Pradesh, India) (*)

Summary. - The intégral and other properties, of the Bernoullian polyno-
mial of order n defined by KAABE [4], have bren considered.

In a recent paper [1] MORDELL remarked that there seem to
be no simple formulae for the intégral of the product of three or-
more BERNOTTLLI polynomials.

L. CARLJIÏZ [2] considered the intégral of the product of
number of BERISTOULTÙI polynomials defined b^

tm

Hère 1 shall consider the BERNOTJLLI polynomials defined by

I shall give sitnpler method of intégration of the] product of any~
number of BERKOTTLLI polynomials and also the product of Ber-
nomial and any other polynomial. 1 shall consider some properties,
of BERKOULLI Polynomial also.

— 1
e —

(*) Pervenuta alla Segreteria dell'lJ. M. I. il .15 ottobre 196(L
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then

» , in te^+yt — 1£ ( )
eî" - 1 ) f. y'n im

Hence,

(2) cpK(x + !/) = <pM(j/) -f- S
T=o

Again

H e n c e

(3) X» = <Dn(x) -f- - g - ç n - ^ x ) -4- l
2 > 3

 J cpM_2(x) -+- ...

W h i t t a k a r [3] p r o v e d t h a t

n

where B^B%.t. are BERNOULLI's number, the last term will contaim
x or x2 according as n is odd or even.

Hence,

(4) fx'^M = mJn^_\ - gm*,_w +
0

— 7 -+- ... = An. m (say).

Hence,

i

(5) / on
2(x)dx = An, n | i n - l . % + nC^BxAn — 2, n H-
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hj substituting the values of cp„(as) in the left hand side of (4) and
utilising (3).
Again,

i

<fm(x)yn(x)dx — Am, n ^- Am — 1. n

o

-i- fnCtB}Afyi •— 2, fi —

Again

i xm+rvn(x)dx — Am -+- r, w

JEIence

f xmyn(x)yr(x)

= i m -+- r, ^ g- J.m H- r — 1. n

H~ rG%BxAm -+- r — 2, n ... — Cm̂  rw (say)

Hence,

(8) ƒ <Pm

= Cm, r n -g- Cm — 1, rM -+- mCtB{ Cm = 2, rn ...

Again

r m ( ±\rJJ2m~2r
(9) PJx) %(x)dx = Z 9mTrTm~ T m „ 2 r Am — 2 + r,

where Pm(x) is Legendri' s polynomial.
Differentiating (1) -with respect to x we have

- s ' ̂
is BERKOTJIJLI7 s number.
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Hence ,

(10) <p2B'(as) = 2n <p(2w — l(x) if n)2

(11) a>'(2n •+• l(oî) = (2» H- 1) <p2n(x) -h- (— l )»- i (2» -4- 1) X JBn ....

oo a
•+• v) S S <pm(#p,,(

m=o n—o

(w -+- v)[eux — 1] [ e ^ — l]uv
(6._l)(e«_l)

(u -+- v)uv eux — 1 (u -i- vjwv evaî — 1
ev — 1 ^ F — 1 e«— 1 ev — 1

a ftft -h- 1))m a B

] rœ

- ( « + «)[ S ç

Where Bo = — 1.

Equating the coefficient of —^ —^ we

Jiave

p2n — I(x)co2m(x)

= s ( 2D 2w "*" (2 j 2 w (™ l^-
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Hence

v'smix) ®2n(x) -+- Or2n(x) Cf2m(x)

= S 2r )

Hence,

= ï ) * ( ) H ( W"*( ar) H (" W"*
(— l)»Bn<?2m(x) •+- (— l ) ' ^ m cp 2 K (x ) -1- C .

Putt ing £c = 0, we have C = 0 since cpnfic) = O if
Hence

Similarly, we can find

and
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