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SOME PROPERTIES OF THE FUNDAMENTAL POLYNOMIALS OF
BERNSTEIN-SCHITRER

Dan BARBOSU, Mihai BARBOSU

Abstract. We prove thar the fundarmental polynomisls of Bernstein-Schurer, defined
at (1.4) have properties similar to the properties of the fundamental polynomisls of Bern.
SLRIT.
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1. Preliminaries.

It is well knoen | see for example Agrstind O., [1]) that che fundamental polynomisls
ol Bernatein

! mo Sm 5 :
() =3, (sc }Ek“ — (11)

have the propertics expressed in the following:

Theorem 1.1./71], pp. 80-81). Fet re and 5 be posttive infogers anad lel T, L (x) e
the polynomiels B %
Ton 2T} = E“;[rlfnlr — e} o () (1.2

The:

19 Topia() = 2{13) {T0 (2} + msTon ooz}, ¥2 € (0,1 where T, (x) denotes
the first orcder derivative of T () )

2, Trpala] =mze(l —z);

T sic} = m{l —2x) % (1 —x);

Ty al®) = Sm?x2(1 — =) +m {2(l — 2} — 62%(1 = x)*}

13



30 Far any gived 6 = 0.
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Lty g b it v, pop-negative integer, F. Sehnrer [ser2]] introduced and studied the
aperntara B, 0 G 1S = Clo. 1) difined fibf Bhy Fehetion Fa C({0y L o) b

() 2 S () 7 (E\'- - (-2

=i T f.'

I {1.5) e iz} tlenotes the fundamental polynomisls of Bernstein- Schurer, defined
aa follows: . )
] E :"‘"" [TRTEY kpq L ymtr—k {
;l"'llﬁ.-l-'l."!:l '3 k=N Il\ I __.IIIL '-II 'I] L \.1'4]

{Nearly, for p = [ thi nperator (1.5) reduces i the dlasgical aperator of Beraatein and
the polynomials (1.4} are in this case the Rundasenesl polynomiales of Bernstein (1.L).
O purpese is to estabhshed an analogous of the Theorem 1.9 for the polynomials
m4u

Fralok= D00 o (o b sd i 6T ). (1.5)

We will use the properties of the Li-u.::ruﬁte_in-&ﬁutc-r operator, coptined in the following

Theorem 1.2 ([1],]2]) Let eiz) = & (1 =10,1,2) be test funchans. The follouding
eualilies

() (Brpea) l2) = 1

(i) [ﬁm.p"ﬂ] (z} = (L+plm)=;

[3ii) {ﬁmmm] fx}=i(m- p)-m -2 {[111 +pEt+ (Ll -x)}

held, for eng o+ € |01+ ]

3. Main results

Theorem 2.1. Lef m and s be pesitive aniegers o del f,,,l, he the polynominls
defined ot (1.5}
Thar

7 enale) = (1 - 1) {Toale) + i+ B Tl
for any x & [0,1+p[
Proof. For x = 0,we have 'f,__l_*{[ﬂ = 'and! (2.1} holds. -For =& [0, 450+ 1}, taking
i penunt [1.5], we getl
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where '_i'ﬂ:T“_?-f_u-_:-||-:"1H|+|:'j the first arder derivalive of Pkl ). Bue thess derivative ure ox-
pressad Ty

Paalx) = {7 ] - (m 4w}

Beplacing this mepression in [2_2':-, we wil,

I1“‘*'1—‘) L T )i

T s (2] = —(m 4 p)8 T s} + {1 =) 1} T L)
which i eguivalent with (2.1) and the prool emls,
Theorern 2.2, The falisuking identaties
T () = (m 4 pla{l - =) (2.2)
Tinale) = fn 4 Bz )1 + 2p 22, (2.3)
'_E_',,.d-.’:n‘.l = Hm+p)?st 1~ o) +{m+ mail = )= {2.4)

% ({1 420)(1 = 2x) — 221 — z} + fi{m + pla(l —2)Hp - 29}
e, for any x € 'hp+ 1.

Proof, Applving the Thenremn 1.2, = got

Twolr) =1, Tmi(zl=p (¥xelp+1]
Mewt, using the Theorem 21, we arrive to the dedined identities.

Theorem 2.3, For any gived 8 = 0, the equalify

: . k s
Jm g} B (e "*) fm e} =0 (2.5
| 545 —=| =4
Feordela,
I!Z F]
Proof. Because | = &3t Fallows that ( - :.--) = 62
- T ol
E 1
and {— —..-.J F7% = 1 Next, we can wrile:
Y (70 st T (22-5) el
. i . - Y
mip P?'I'I-p.._ f : m+p T I
| ez —o| 24 | = —=lzs




. 4
PP R ] N —4 -2 =
&4 Z.’:—D ('__' T “) P} = (4 p] 7" -8 - Tig g 2).

o
1t followrs the inequality:

3 k 2 x
mtpl Y —u ) Feilz)E e
[- I P.I (Ht ) o J::l PR A |:'_-:-2 F j‘]:qlliﬁ .].T.I

g — 0|26
Taking into account [2.4] we gob

1 e
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and then, using (2.6] we arcive to (2.3],
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