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Abstract. We consider for a fixed y, the class of polynomials
n—s i
Pn,y,s = {P(Z) =z (anz”_5+ 2 an_]-zn_]_s); 1< U <n 75}
=

of degree n, having all zeros in |z| <k, k<1, with s-fold zeros at the origin. In this paper,
we have obtained inequalities in the reverse direction for the above class of polynomi-
als. Besides, extensions of some Turan-type inequalities for the polar derivative of
polynomials have been considered.
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1 Introduction
Let P, be the class of polynomials P(z) of degree atmost n. For P € P,,, define
127 vy LT
=9 — <
1Pli={5= [ 1PEI}, 1<y<es,
|Pllo:=Max|;—1|P(z)| and m:=Minp,_|P(z)|.
A famous result of S. Bernstein [14] states that if P € P,,, then

[1P"]loo < 1[I Plco- (1.1)
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The result is sharp and equality holds in (1.1) for the polynomial P(z) =az", where a #0.
Inequality (1.1) was extended to L,-norm by Zygmund [16] who proved that

1Pl <nl|Plly, y=1. (1.2)

For the class of polynomials P € P, and P(z) having no zero in |z| <k, k> 1, Malik [12]
proved

n
P'loo < == ||P]|co- L.
1P lleo < 32 1Pl (13)
The result is best possible and equality holds in (1.3) for the polynomial P(z) = (z+k)".
As a generalization of (1.3) Bidkham and Dewan [6] proved that, if P € P, and P(z)
having no zero in |z| <k, k>1, then for 1 <R <k,

n—1

The result is best possible and equality holds in (1.4) for the polynomial P(z) = (z+k)".
On the other hand, it was shown by Turan [15] that if P(z) has all its in |z| <1, then

n
1P lloo = S [IPlloo- (1.5)

The result is best possible and equality holds in (1.5) for every such polynomial having
all its zeros on |z| =1.

Inequality (1.5) was refined by Aziz and Dawood [2] by proving under the same hy-
pothesis that

n
1Pl 2 5 { 1Plleotm . (1.6)

Again the result is best possible and equality holds in (1.6) for P(z) = az"+p, where
a|=1B].

As an extension of (1.5), Malik [12] showed that if P(z) has all its zeros in |z| <k, k<1,
then

n
1Pl 2 T 1Pl 17)

whereas if P(z) has all its zeros in |z| <k,k <1 with s-fold zero at the origin, then Aziz
and Shah [5] proved that

n-+sk
P|e >
P o> 52

[1P[co- (1.8)

Both the estimates (1.7) and (1.8) are also sharp and equality in (1.7) holds for the polyno-
mial P(z) = (z+k)" whereas equality in (1.8) holds for the polynomial P(z)=z°(z+k)" 5,
0<s<n.



