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Abstract. For a polynomial P(z) of degree n which has no zeros in |z| < 1,
Dewan et al. [4] established the inequality

ey e < G{( 5] o ) masipen = (e 5] 5]) man p)

for any || < 1 and |2| = 1. In this paper we improve the above inequality for the sth
derivative of a polynomial which has no zeros in |z| < k, kK < 1. Our results generalize
certain well-known polynomial inequalities.

1. Introduction and statement of results

According to a well-known result known as Bernstein’s inequality on
the derivative of a polynomial P(z) of degree n, we have
(1.1) max |P'(z)| < nmax |P(z)].
|z]=1 |z]=1
The result is best possible and equality holds for the polynomials having all
their zeros at the origin (see [12]).
The inequality (1.1) can be sharpened, if we restrict ourselves to the

class of polynomials having no zeros in |z| < 1. In fact, ERDOS conjectured
and later LAX [10] proved that if P(z) # 0 in |z| < 1, then (1.1) can be
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replaced by
(1.2) lmlaXIP’( A=, lmlaXIP( 2)-
The inequality (1.2) is sharp and equality holds for polynomials having all
their zeros on |z| = 1.

As an extension of (1.2) MALIK [11] proved that if P(z) # 0 in |2| <
k, k> 1, then
(1.3) max|[P(2) < | 1, max|P(2)|
Az1z and DAWOOD [1] obtained a refinement of inequality (1.2) by demon-
strating that if P(z) is a polynomial of degree n which does not vanish in
|z| <1, then

(1.4) max |P'(2)] <, { max|P(z)| — min |P(2)] }.

As an improvement of inequality (1.2) JAIN [9] proved that if P(z) is a
polynomial of degree n having no zeros in |z| < 1 then
/ nﬁ 8

(1.5) |2P'(2) + \_,2Q |+ [+ ()g%ﬁu) 2,
for every real or complex number 8 with |§| <1 and |z| = 1. The equality
holds for P(z) = az™ + b, |a| = |b|.

As a refinement of (1.5), DEWAN and HANS [4, Theorem 2] proved that
if P(z) is a polynomial of degree n having no zeros in |z| < 1 then

np

(1.6) ‘zP’(z)—l— 5 P(z)‘ <
< {51 e ) mexipn = (5 =[] mim P},

for every real or complex number § with |5| < 1 and |z| = 1. In the same
paper DEWAN and HANS [4, Theorem 1] proved that if P(z) has all its zeros
in |z| <1, then for every real or complex number § with |5] <1,

7fpuﬂznh+ min |P(2)]

In this paper, we first generalize inequality (1.7) for the sth derivative
of polynomials with restricted zeros, as follows:

(1.7) min ‘zP'(z) +

|z|=1

Theorem 1.1. Let P(z) be a polynomial of degree n, having all its
zeros in |z| < k, k < 1. Then for every real or complex number [ with
Bl <1 and 1 <s<mn,
nn—1)---(n—s+1)

zSP(S)(z) +8 (1 + k)s

1. i
8y

P(z)| >
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B
+ k)l
The result is best possible and equality holds for the polynomials P(z) = az".

Zn(n—l)---(n—s—l—l)k‘_"‘l—l-(1 min |P(2)]

If we take kK = 1 in Theorem 1.1, then we have the following general-
ization of inequality (1.7) for sth derivative of polynomials.

Corollary 1.2. If P(z) is a polynomial of degree n, having all its
zeros in |z| < 1, then for every real or complex number 8 with |5| <1 and
1<s<n,

(1.9) |ml:111 ZSP(S)(Z) +B Tl(n — 1)28(71 — S+ 1)P(Z)‘ >
>nn—1)---(n—s+ 1)1+ 2’1||rzr|11:nl|P(z)|

n

The result is best possible and equality holds for the polynomials P(z) = az".
For every 8 with |3| <1 and k > 0 we have
kBl <k <k+Q1—[8)<Q+k)°—[8[<|(1+k)+Bl.
Hence k|8 < |(1+k)* + B, or (1fk)s Bl<1+ (1fk)s |, ie.,
p B
>
1+ k)s _k‘(l—l—k)S

On the other hand, by applying Lemma 2.2 for the polynomial P(z) of
degree m, which has all its zeros in |z| < k, k < 1, we have

—1)--(n—s+1)
(1+k)®

Then for an appropriate choice of the argument of 5 we have

n—=1)---(n—s+1)

(1.10) 1+ (

s s nn
PO () 2 ™ PG, el =1

2P (2 " 2)| =
(1.11) 2P (2) + B (14 k) P(z)]
s (s nn—1)---(n—s+1)
P - 1" T e

Therefore by combining (1.8), (1.10) and (1.11), we have
nn—1)---(n—s+1)

) - 19" T e -
|y 4" 121 +(k”)_ ot 1)P(z)‘ >

nn—1)---(n—s+1)

zSP(S)(z) +8 (1 + k)s

> min
|z]=1

P(z)| >
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>nn—1)---(n—s+ 1)]@_"‘14- (1 fk‘)s |rzrluzlr}c|P(z)| >
> = 1)+ (n s+ D fk)s min |P(:)],

i.e.,

)~ (n—s+1)

1) 1P 218" T

1 :
{IPGN+ -y min PG}
where |z] = 1.
Now taking || — 1, we have

Corollary 1.3. If P(z) is a polynomial of degree n, having all its
zeros in |z| <k, k<1, then for 1 <s<n
(1.13)
max |P®)(2)] > n(n — 1)---(n—s—l—1){

2l < (14 k) max [P(2)| + min [P(2)|}.

|z|=1 k=L 2=k
Remark 1.4. If we take s = 1 in Corollary 1.3, inequality (1.13)
reduces to a result proved by GoviL [7].

Next, by using Theorem 1.1, we generalize inequality (1.6) for the sth
derivative of polynomials with restricted zeros, more precisely:

Theorem 1.5. If P(z) is a polynomial of degree n, having no zeros
in |z| < k, k <1, then for every real or complex number § with || < 1,
and 1 < s <n we have

s (s nn—1)---(n—s+1)
U R I I
nn—1)---(n—s+1) . 8 3
= 2 {(k ‘1+(1+k)s +‘(1—|—k‘)s)gl\i)li‘P(Z)‘_
—n B B :
B (k ‘1+ (1+k)s! ‘(1+k)s >l;n112|P(z)|}

The result is best possible and equality holds in (1.14) for P(z) = az™+bk",
la| = |b| and B > 0.

If we take £ = 1 in Theorem 1.5, then inequality (1.14) reduces to a
result which was recently proved by HANS and LAL [8].

If we take 8 = 0 in Theorem 1.5, we have the following result which is
a generalization of inequality (1.4) for sth derivative of a polynomial.
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Corollary 1.6. If P(z) is a polynomial of degree n, having no zeros
in|z| <k, k<1 then for 1 <s<mn

(5) nn—1)---(n—s+1)
(115) max |P)(2)] < ok {
The result is best possible and equality holds in (1.20) for P(z) = az™+bk",
la] = [b].

Let P(z) have all its zeros on |z| = k, k < 1, then min,— [P(2)| = 0.
Now if we take r = k in Lemma 2.7, we obtain

max | P(2)| - min |P(2) .

2k \n
< .
ﬁg};lP(Z)l < (1 +k) gﬁégglP(z)ly

by using this in Corollary 1.6 we have

Corollary 1.7. Let P(z) be a polynomial of degree m, not vanishing
in |z| <k, k<1. If P(z) has all its zeros on |z| =k, then for 1 <s<n

-1 (n—s+1)2n71

1.16 max |P®) (2)] < n(n max |P(z)].

(116)  max|PY(:) e ma P(2)
Obviously (121;;,1 < kn—l%lﬂc) = kn_llJrk", where k& < 1. Hence Corol-

lary 1.7 is a refinement of the following result.

Corollary 1.8. Let P(z) be a polynomial of degree n, not vanishing

in |z| <k, k<1. If P(2) has all its zeros on |z| =k, then for 1 <s<n
— 1 (n-— 1

n—1)--(n—s+ )ma

() < ™
(1.17) max [P (2)] < kn—1 4 kn |z]=1

|2

Remark 1.9. If we take s = 1 in Corollary 1.8, inequality (1.17)
reduces to a result proved by GoviL [6].

2. Lemmas

For the proofs of these theorems, we need the following lemmas. The
first lemma is due to MALIK [11].

Lemma 2.1. If P(z) is a polynomial of degree n, having all its zeros
in the closed disk |z| <k, k <1, then

(2.1) P2 | PG,

+k

where |z| = 1.
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Lemma 2.2. If P(z) is a polynomial of degree n, having all its zeros
in the closed disk |z| <k, k<1, and 1 < s <mn then

n—1)--(n—s+1)

25 P) (5 n(
(22) [2* PO (2)]| 2 14 ke

1P(2)],

where |z| = 1.

Proof. Since P(z) has all its zeros in |z| < k, by using the Gauss—
Lucas theorem, the polynomial P®*~Y(2) has all its zeros in |z| < k. Ap-
plying Lemma 2.1 to the polynomial P~V (2) of degree (n — s + 1), we
have

— 1
PO 2" P TIPE @, for 2] =1
This implies
— 1
@3) PO T EPCE)L o =1

Further applying Lemma 2.1 to the polynomial P®~1 (z) of degree (n — s + 2),
we have

(5_1) >7’L—S+2
0a)  ePeE "0

Combining inequalities (2.3) and (2.4), we get
—s+1)(n—s+2)

2.5 2ps) ()] > (178

@) 2Pz "

Similarly applying Lemma 2.1 again and again, we get the desired re-

sult. O

|PC=2(2)|  for |z| =1.

|PE=D(z)|,  for |z] = 1.

Lemma 2.3. Let F(z) be a polynomial of degree n having all its zeros
in|z| <k, k<1, and P(2) a polynomial of degree not exceeding that of
F(z). If |P(2)| < |F(2)| for |z| = k, k < 1, then for any B € C with
1Bl <1 and |z =1,1<s<n,

26 2P 4" T T Db <
<[sro 4" 70T  pg)

Proof. By using the inequality |P(z)| < |F(z)| for |z| = k, any zero
of F(z) that lies on |z| = k is a zero of P(z). On the other hand, from
Rouche’s theorem, it is obvious that for a with |a| < 1, F(z) + aP(z) has
as many zeros in |z| < k as F(z), and so has all of its zeros in |z| < k.
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Therefore F(z) + aP(z) has all its zeros in |z| < k. By applying Lemma 2.2
we get for a with |a] <1 and |z] =1,

1) (n— 1
ZSF(S)(Z) —|-OZZSP(S)(,Z)‘ > ’I’L(TL 21 +(]:L)S S+

Therefore, for any § with |5 < 1, we have
n—=1)---(n—s+1)

) ‘F(z) + ozP(z)‘.

(zSF(S)(z) + azsP(S)(z)) + Bn (F(z) + ozP(z)) # 0.

(1+Ek)s
This means that the polynomial
s (s nn—1)---(n—s+1)
27)  T() = (2F() + 8 14 k) F(2)) +
(n—1)---(n—s+1)

+a(2PO(z) + 5"
will have no zeros on |z| = 1.
Therefore, on |z| =1 we have

ZSP(S)(Z)+ﬂn(n—1)~'(n—8—|—1)

(2.8) (14 k)s P(z)‘ <
< |y 4+ "0 121 +(k")_ ot 1)F(z)‘.

Indeed, if inequality (2.8) is not true, then there is a point z = zy with
|z0| = 1 such that

(n—=1)---(n—s+1)

S S n
2P () + B (1+ k)* P(Zo)‘ >
s (s nn—1)---(n—s+1)
> [28F®) (z0) + 8 14 k) F(z0)|.
Now take
_ AFO (o) + 8T F(w)
PO (z0) + BT T P(z0) |

then |a] < 1 and with this choice of «, we have from (2.7) that T'(zp) = 0
for |zo| = 1. But this contradicts the fact that T'(z) # 0 for |z| = 1. For
with || = 1, (2.6) follows by continuity. This is equivalent to the desired
result. O
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If we take F'(z) = (;)" \m\%}li |P(2)| in Lemma 2.3, we have the following

Lemma 2.4. If P(2) is a polynomial of degree n and k < 1, then for
any B with || <1, and |z] =1,1<s<n,

s (s nn—1)---(n—s+1)
2PO)(z) + 8 1+ Ky P(z)| <
Sn(n—l)...(n—s+1)k‘_"‘1—|— (1 fk)s ‘rzn‘i)ﬁP(zﬂ

Lemma 2.5. If P(z) is a polynomial of degree n and k < 1, then for
any B with |B] <1 and |z| =1,

s (s nn—1)---(n—s+1)
PO () + 3 14 ke P(z)| +
s (s nn—1)---(n—s+1)
|20 (=) + Qape Qs
B

‘ g

gn(n_l)...(n—s—kl){k*n‘l—k (1 + k)

(14 k) }‘rg‘g [P(2)],

z\n k2
@@ =(,) 7():
Proof. Let M = max,|—;|P(2)|. For a with |af > 1, it follows by

Rouche’s theorem that the polynomial G(z) = P(z) — aM has no zeros in
|z| < k. Correspondingly the polynomial

z\n o k?
1 =(,) a(’)
has all its zeros in |z| < k and |G(z)| = |H(z)| for |z| = k. Therefore, by
Lemma 2.3, for |5| <1 and |z| = 1, we have

(n—1)---(n—s+1)

where

(29) #GOE) - 6| <
<[erro 4" T T )

On the other hand
N\ _ k2 N\ k2 Z\ " Z\n
1) = () (L) = (0P (C) —em ()" = @) —enr ()"

or
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then by substituting this in (2.9), we have
1)

zsP(S)(z)—i—ﬁn(n_ (1-4-_(]?)5—8—1—1)

2#QE)(2) —n(n — 1)+ (n—s+ Dad ()" +

k
nn—1)---(n—s+1 Z\ T
R CERT bl

(P(2) - aM)| <

This implies
nn—1)---(n—s+1)

ZsP(S)(Z) +8 (14 k)

(2.10)

P(z)| -

—nn—1)---(n s+1M‘1+k <

)®
nn—1)---(n—s+1)
(1+ k)s

)
—nn—1)(n—s+1) aM(Z)”( 1+/-c -
As |P(2)| = |Q(2)] for |z| = k, we have

M= ﬁl\i}i’P( z)| = |m|aX!Q( z)|.

On applying Lemma 2.4 to the polynomial Q(z), we have for |z| =1, |5] < 1
and |af > 1

#QY(2) + 8

nn—1)---(n—s+1)

2Q(2) + 8 L+ k) Q(z)( <
<n(n-— 1)--.(n—s—|—1)k‘_"‘1—|— 8 fk)s ‘rzn‘i);@(zﬂ <
<n(n—1)---(n—s—|—1)|a|k*”‘1+ (1 fk:)s

Hence by a suitable choice of the argument of o, we have
nn—1)---(n—s+1)

B RO e 90
—n(n—1)---(n—s+1)aM(Z)"(1+(1fk)s> _
= ‘Oé’n(n— 1)(n—8+1)k7n‘1+ (1 fk)s M —

nn—1)---(n—s+1)

ZsQ(s)(Z) + 8 (14 k)

Q).
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By combining (2.10) and (2.11) we obtain
n=1)---(n—s+1)

s p(s) n
2P (2)+ B (1+ k)

P(z)| -

g
(14 k)s
g
14 k)s M=

mn—1)---(n—s+1)
(1+Ek)s @)

M <

—|a|n(n—1)---(n—s—|—1)‘

<laln(n = 1) (n— s+ DE"|1+ (

#QW(z) +8"

o nn—1)---(n—s+1)
(1+k)s P(Z)‘Jr

(n—=1)---(n—s+1)
(1+ k)

# P () + 8

+]22QW () + 8" Q(z)| <

B B
1+ k)s 1+ k)s
Taking |a| — 1, Lemma 2.5 follows. 0

<lafn(n —1)---(n— s+ 1)(k"[1+ (

+(( )M.

The following lemma is due to Aziz and MOHAMMAD [2].

Lemma 2.6. If P(z) is a polynomial of degree n not vanishing in
|z| <k, k>1, then
(R + k)"

. <
(2.12) max |P(z)| < Lk

z|=R
for 1 < R < k2.
Applying this result to ¢(z) = 2™ P(1/z) we obtain
Lemma 2.7. If P(z) is a polynomial of degree n having all its zeros

in |z| <k, k<1, then

r+k\n
(2.13) max [P(2)] < (; ) max|P()),

for 1>r > k2.
The following lemma is due to GARDNER, GOVIL and MUSUKULA [5].

Lemma 2.8. If p(z) = Y,_ya,z” is a polynomial of degree n, p(z) #
0 in |z| < k, (k> 0), then m < |p(2)| for |z| < k, and in particular m <
lao|, where m = min|,— [p(2)].
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In the lines of Lemma 2.8, by using the Maximum Modulus Principle,
one can easily prove the following

Lemma 2.9. If p(z) =Y ,_ga,2" is a polynomial of degree n, p(z) #
0in |z| <k, (k>1), then

(2.14) min Ip(z)| < max Ip(2)];

and in particular min|;—y [p(z)| < |ao|.
Lemma 2.10. If p(z) = > _,auz” is a polynomial of degree n having
all zeros in |z| < k, (k<1), then

(2.15) ‘H‘lijz lp(2)] < k" max Ip(2)],

and in particular min|,|— [p(2)] < k"|ay|.

Proof. Since the polynomial p(z) has all zeros in |z| < k, (k < 1),
the polynomial

1

_ n
q(2) = 2 p(z
has no zero in |z| < ,, (, > 1). Thus by applying Lemma 2.9 to the
polynomial ¢(z), we get

) =+ ap 2+ a2+ ag2”

2.1 i i .
(2.16) lzﬁglll}k!q(Z)\<ﬁg§!q(2)\7 ‘zﬁglln/k!q(Z)\<!an\

Since

1
min |q(2)| = min |p(z and max|q(z)| = max |p(z)],
min a2 = ., min p(2)] ma q(:)| = max p(:)

(2.16) implies that

Ip(2)| < max Ip(z)] and

i i < . O
o m min [p(z)] < |as|

z|=

1
k™|

3. Proofs of the theorems

Proof of Theorem 1.1. If P(z) has a zero on |z| = k, then the
inequality is trivial. Therefore we assume that P(z) has all its zeros in
|z| < k. If m = minj; =, |P(2)|, then m > 0 and |P(z)| > m for |z| = k.
Therefore, if |\| < 1 then it follows by Rouché’s theorem that the polynomial
P(z) — Am(;)™ has all its zeros in |z| < k. Also by using Lemma 2.10 the
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polynomial G(z) = P(z) — Am(;)" is of degree n. On applying Lemma 2.2
to the polynomial G(z) of degree n, we get

nn—1)---(n—s+1)

a0 =" o),

B 22 PG (2) —)\mn(n—l)u'(n—s—kl)(Z)n‘ >
nn—1---(n—s+1 Z\n

=" e (')

where |z| = 1.
Therefore, for 8 with || < 1, it can be easily verified that the polyno-
mial
2P (z) —n(n—1)-- (n—s—l—l)Am(k) +

n(n—1 s+1)
5™ 21+(/-c) i {P ( )1=
n—1 s 1
= (P9(2) +8" l 21+(]€ ! P(2) -
B
_n(n_l)...(n—s—i-l))\m(k) (1+(1+k)s)

will have no zeros on |z| = 1. As |A\| < 1, we have for 5 with |3] < 1 and
|2 =1
nn—1)---(n—s+1)

ZSP(S)(z) +4 (1 +k)s

P(z)‘ >

B
zn(n—l)u'(n—s—kl)‘l—k (1+ k)s
ie.,
(3.1) 2P (2) + 1+ Ky (2)| >
B
zn(n—l)...(n—s—i-l)‘l—i- (1+ k)
For g with |5] =1, (3.1) follows by continuity. This completes the proof of
Theorem 1.1. O

Proof of Theorem 1.5. Let m = min|,|— |P(2)|, then m < [P(z)|
for |z| < k. Now for A with |A\| < 1, we have

[Am| < m < [P(2)],

where |z| = k.
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Hence by Rouché’s theorem the polynomial G(z) = P(z) — Am has no
zero in |z| < k. Therefore the polynomial
z

n Z\N 1
_ 2/,) — _
H(z) = (k) G(k?/2) = Q(2) )\m(k>
will have all its zeros in |z| < k, where Q(z) = (;)"P(’f). Also |G(z)| =
|H (z)| for |z| = k. On the other hand, by using Lemma 2.10, the polynomial
Q(z) — Am(;)" is of degree n. On applying Lemma 2.3 to the polynomial
H(z) of degree n, we have for |3] <1 and |z| = 1 that
(n—=1)---(n—s+1)
(1+k)s
m—1)---(n—s+1)
(1+k)s

#2GO() +8"

G(2)| <

< st(s)(z)—l—ﬁn H(z)

9

o n—1)---(n—s+1)
(1+k)s

2QW(z)—nn—1)---(n—s+ 1))\m<Z)n +

nn—1)---(n—s+1 2\n
o e ()]

ZsP(s)(Z) + ﬁ n(

(P(z) — /\m)‘ <

<

This can be rewritten as

(n—1)---(n—s+1)
(1+k)s

nn—1)---(n—s+1)

(1+k)®

(n—=1)---(n—s+1)
(1+k)s

(3.2) SPO )+ 8" P(z) —

- B Am‘é

2QW (=) +8"

<

Q(z) -

. 6
—n(n=1) - (n—s+1m( ) (1+(1+k)s)

Since all the zeros of Q(z) lie in |z| < k < 1, we have |P(2)| = |Q(2)|
for |z| = k. On applying Theorem 1.1 to the polynomial Q(z), we have

nn—1)---(n—s+1)

ZQW(z) + 8 (14 k) Q)| =
zn(n—l)...(n—s—i-l)k"‘1+(1fk)s m,

where |z| =1 and || < 1.
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Then, for an appropriate choice of the argument of A, we have

n(n—l)"-(n—s—l—l)Q(z)_

ZSQ(s)(z) +8 (14 k)

(3.3)

Z\" B
—n(n—l)---(n—s—i—l))\m(k) <1+(1+k)5> =

nn—1)---(n—s+1)
(1+k)s

#Q¥(2) + 8

Q)| -
B

(1+Ek)®
By combining (3.2) and (3.3), we get for 2| =1 and || <1
nn—1)---(n—s+1)

—Aln(n=1)-(n—s+ 1)1@*"(1 +

2 PO (2) + (14 k) P(z)| -
g
_n(n—1)...(n—s+1)\(1+k Am| <
s (s nn—1)---(n—s+1)
<|2QW() + 8 IOl B
n B
—nn—1)--(n—s+1)k ‘1+(1+k‘)5
Equivalently,
s p(s ( 1) (Tl—S—l—l)
#PO@)+8" 1+ Ky P(z)| <
INE nn—1)---(n—s+1)
<[ QU@+ T T Q)]
i B
—nln 1) (n—s+1)(k \1+(1+k)5 )S>|/\|m.
As |A] = 1, we have
s pls nn—1)---(n—s+1)
2PO)(z) + 8 1+ Ky P(z)| <
< |2°Q)(2) + 5( 121+£_8+1 ‘—
g

—n(n—l)---(n—s—i—l)(k*”‘l—i-

(1+k) )s
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which implies for every real or complex number § with |3] <1 and |z| =1
nn—1)---(n—s+1)
(1+k)s
nn—1)---(n—s+1)
(1+Fk)°
-1 s+1)
" 21 +(/<:) (Z)‘ a

2|2°P¥) (2) +

P(z)( <

< |*PY(2) + B

P(z)‘ +

2Q(2) + 8

g ‘ g )m
(1+Ek)s (1+k)®
This in, conjunction with Lemma 2.5, gives for || <1 and |z| =1
nn—1)---(n—s+1)

—n(n—l)---(n—s—i—l)(k*”‘l—i-

s p(s)
2°PY(z)+ (14 k) P(z)‘ﬁ
n B
gn(n—1)...(n—s+1){(k \1+(1+k ) )Hzix\P( 2)| —
“n B B
S Gl LT B PR )‘rzr‘u_n P(= )|}.
This completes the proof of Theorem 1.5. O
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O06o0eHe HEKOTOPLIX M3BECTHLIX HEPABEHCTB
U1 IIPOMU3BOHOM MHOT'OUJICHOB

AXMAII BUPEX

Il mporounera P(z) cremeHu n, He MMEIOWEro KOpHed B kpyre |z| < 1, IleBan
u ap. [4] ycranoBuiu, uro

/ np nfrB B Bl B

zP'(z) + Pz'< (’ ‘+’1—|— )maxPz —(1—|— - )mlan

)+ "W P < 24 (|2 o|) max (P o] = [5]) min e b
nast mobbix || <1 m |z| =1. B »10# craThbe MBI yTOYHIEM HEPABEHCTBO BBIIE ML S-7
IPOUM3BOMHON MHOTOUIECHA, HE MMEKmero myueid B |z| < k, k < 1. Hamu pesyanraTot
0600Ia0T HEKOTOPLIE N3BECTHLIE HEPABEHCTBA I MHOTOUJIEHOB.
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