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BNNATOJ C. NMONOB

3A EAHA TIPOCTA OCOBUMHA HA N3BOAWNTE
HA HEKOW OPTOIOHA/IHW MOJIMHOMW

1 [a ro 3ememe MOANHOMOT
1) Rno)=cnD'(x- an(x- byn]; £=~.

Kage WwTo ce a WM b npou3BonHWM (uKcupaHn 6pojeBn u cn
MPOM3BO/IHA KOHCTaHTA.

Co nocnefoBaTeNiHO AndepeHumnpare Ha (1), gobusame
2 RO (x) »cnDnr [(x - a)n(x - ft)] e
MpumeHyBajkn ja ¢opmynata Ha Leibniz, nmamed)
@ #H*)-C,X["Y)"
3MMajKn npeaBug aeka
("\NDk(x-a)“Drf~ k(x- -0

3a cekoe n< Knnm K< T.
Oa (3) vmame

(4) RGO (@)= 4
"
O - (=" /£ (*)e
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2. TMonuHomute Ha Legendre ce po6bueaat of (1) ako
ce 3eme

a-lj p2n!’

O 4 (4) ja pobvBame Kako NapTUKynapeH cnyyaj ocobuHara.
Ha nonnHomoT Pn(x)

) GA(1)-(2r-1)11 5 +)>

(2r- DN=1 3 - (2/- 1),

fafgeHa of Grosswaldl
WcTo Taka of (4) ja pobueame ocobuHat4

PG P ().
3. [o ocobuHata (5) MOXe fda ce fOjae v ako ro wcnosn-

3yBamMe M3pa3yBatb€TO Ha MonmMHomuTe Pn(x) co mnomowTa Ha
XUNEpreoMeTpuckuTe yHKLWN.

On
Pn(x)=p(-n, n+l 1,-U"),
Kage LWTo e
Feer MX)=hLW M IxT
(W)r = w (co+ 1ees(<« + /-- 1), (w)o= 1,

3MMajKn npeasug Aeka

©) Wr~anr @O
nobueame

?+r.r +r,x),

1>2()-2r - )11 INFI3 By rent 10 1 2% -
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OueBnfgHo, off TyKa 3a x= lja u

4. Legendre v e peduHupan nonvHomute P,, {X) KaKc
KoeMLMeHTN Ha CTeneHwuTe Z Of pa3BMBaHbeT09H

(1 -5xz +122)-"1*=Pn(x)zn.

Ako ja pasBueme noonwtarta QyHKumjad

(1'2 XZ +12)~V=Z

n=0

BO cTeneHeH pef op\ry koeduumeHTuTe Cy(X) Ha 0Bpj pen 3a
NPOM3BO/NIHO V, MPeTCTaByBaaT MO/MHOMM HapedyeHn Gegenbauer-
0BM2), KOjWTO M ondanaar Tme Ha Legendre Kako cneupjanHu
cnyyaj 3a v=1/2.

M3paseHn co nomoLuTa Ha XUMepreoMeTpuUcKuTe (yHKLUK,
e ce

n{x)~ {U,{" J%%ﬁ» ! S Fan

Cnopep (6) tfe nmawme

r(lr+2 r+it) T 1 1_
V0 L A Un S o L LI R I

Op Tyka mMame ocobuHa aHanorHa Ha (5), 3a NOANMHOMUTE
Cl (x) Ha Gegenbauer

rr” f(a+2p+nr)l(p+r)
L ud r(n+l-n)r(2r+2nr() "

5. TMonuHomute Ha Tschebyscheff Tn(x) gedmHupaHun ce co8
Tn (x) « s/FT~Dn@L-Fr»a
3a HuB ja gobuBame ocobuHaTa

TirX)=s @r-2)11
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CSummary)

The purpose of this paper is to give an alternative proof and a
generalization of the result

® PA(I)=(2r-DH ("+4

2r—1)!=1e3eee(2 1),

given by Grosswald, [I]1where Pn(x) are Legendre polynomials. We
deduce top analogical property of Gegenbauer [2] and Tschebyscheff [3]
polynomials.

1 Let Rn{x) be the polynomials

D~Tx'
with a and b arbitrary fixed number and cn an arbitrary constant.

By using Leibniz’s formula, we obtain [4] \

T{T) jor)\ <*~o»*-(TAYTr ix- bk-r’
according to the relation
(-m) Dn+r~k (x~b)n = 0, IZ< K K< T.
Then we ‘have
<
@) RM(a)=cA rj B! ("j r!
When the constants have particular values
a=l, -

the polynomials /?«(x) are called the Legendre polynomials. We immedia-
tely find then the relation (1) obtained by Grosswald.

From (2) we obtain the following analogical property

* Numbers in brackets refer to the bibliography at the end of the paper.
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, 2. Another proof of the property () involves the use of the functions
hypergeometrics.

It is well known the relation

BN,
and it follows

PW(*)=@r-i)U («tfe) F[/— r+n+1, r+l. b f).

It is obvious that for x«| we obtain the relation (1).

3. Legendre defined the polynomials Pn(x) as well as the coeffi-
cients of the powers of z in the expansion [5]

(1-2 Xz+&)-42=£ pn(*)zn.
n
More general functions Cwn(z) are defined by the coefficients of z
in the expansion of

(1—=2x"z+#)-v=] C* (x)2«>
n

and they are known as the Gegenbauer polynomials.
Differentiating r times with respect to x and putting 1 we get [6]

2r v(v+l) eee(in-r-zr L1-z)-2(*+N=>H {Cm (x)IN! z11
n

We obtain in this case, equating coefficients of zn

fcv(xP\0) =or _r (n+2v+r) r QH-r
® nlg ") —)1 r (ﬂ-$14) r (3 H-2r) I')(v) ’
With the assistance ,,0f the functions hypergeometriques
C\(*)- r(a+Itr(W V~n’ V+l/a (I ’
we obtain too (8). n

For the Tschebyscheff polynomials

Te«= (pr-w?>* 0 (
‘we find the analogical relation

m\ (=5 QRr—2) 1 )e W
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