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Abstract: Functions selected from convex functions complex numbematytical and univalent conditions and ubitdisk |z] < 1
was used. Whether the new function obtained by additionga®ts convex function is examined. Althoufitz) € K andg(z) € K are
convex function which is shown to bigz) + g(z) ¢ K , itis proved that the sums of two functions are not convexfioms.
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1 Introduction

Itis known thatf (z) andg(z) doesn’t have value with single ifi(z) andg(z) if provides a one-to-one match in domé&in
In geometrical, the image shown in the complex plane can iglized as a viable means a set of points. Fundt{ah
andg(z) is in D domain if the conditions (z) = f(z) andg(z1) = 9(z), z2 € D andz, € D so thatzy = z it is said to
be univalent. Very simple and complex variable functiorotiyevould require some simple assumptions.

Definition 1. D = {ze C : |2 < 1}in the unit disk , if analytic function (&) provides conditions @) = 0, f'(0) = 1, then
flgg=2z+Y and

has a Taylor expansion. Such class of functions is indicayedlass S. In the Class S,

k(z) :(1_7222)2: 24+ 22432+... nini‘

the function shown in the form is called the Koebe functidris Tunction converts disk D one-to-ofle— (—oo, 1—11] on
the region [4]

Definition 2. Let B be an area in the complex plane. The one-to-one funétiom is called an univalent function and is
selected z, z must provide the condition(#;) # f(z).

Definition 3. f, complex variable and complex valued function is defined isighborhood of pointze C. If
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This function can be distinguished from the so-called pmjnif f (z) is differentiated in the neighborhood of poingt s
called analytic functions and it is show with A be differatgd in the pointg If f(2) is differentiated in the pointawith
the neighborhood, its called analytic functions and it iswtwith A [3].

Theorem 1. f : D — C be an analytic function. If fz) necessary and sufficient condition for being convex functio

f/(0) =1and
Re{1+sz,—((z?} > 0.[3].

Theorem 2.1f f (z) is the analytic of a suitable neighborhood of the pointtaen

%) gt 2 gy

it is shown.

Main Theorem. f(z) € K andg(z) € K are convex function which is shown to téz) + g(z) ¢ K , it is proved that the
sums of two functions are not convex functions.

Proof. First of all we choose a function arjg < 1, let's examine the convexity of this function. If we make aybr
expansion for functiori (z) = 5.

f(2) =24+ 2424+ +... =2+ iz”.

/ 1.(1-2—-z(-1) 1

f(z)== s _ s =14224+32+48+ ...
" . —1(—1)2(1—2) _ 2 _
t'(2) = TR 2462+ 127+ ...

Thenf’(0) = 1 andf (0) = 0 so functionf (z) is in classA and analytic. Now let's examine the univalent of this fuanti
Forz # 2, while, f(z1) # f(2z) itis univalent. From here

8

nt+ya-|ntYL|=a-2+ 222’1‘7 2222
n=2 n= n= n=

=4 -+ B-BAB-B+E B+
= (Zl — Zz) + (Zl — Zz) (Zj_ Zz) (Zl — Zz) (Z% + 212 — Z%) +...

+2)+
=(z1—2) {1+ (a+z)+ (B +an—2) +..

for z; # z, we take

I (zn+2)+ (Z2+zaz—B)+.. 0.

The functionf (z) is classA and because it is univalent, it provides properties of ciaddow, let's examine the convexity

requirement. If Re{lJr fo:/(g)} > 0. It would have a function that allows the processing funcfimm the clasK and
convex.

Rel 1, 2(2+624122+..) | 1+22+37+42+ .. +22462+12°+ .
14224+ 32 +48+... [ 1422+ 32 +483+ ... '
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If we do a simple division operation
22422422+ ...
1+22+32+48+ ...

> 0.
So we obtained (z) € K. Now we choose a different functi@iz) and|z| < 1, let's examine the convexity of this function

z(—z—1)

9@ =——7

If we make a Taylor expansion for function

0(2) = 2+ 22422428 +... =2+ izﬂ

<2Z+1><1fé>;§§2+2)<71> _ *if?l’ =144z 62182+....0'(9) = Tz = 4+ 1224 242+

407.... Theng (0) = 1 andg(0) = 0 so functiorg(z) is in classA and it is analytic. Now we need to shayz) is univalent
in unit diskD. Forz; # z,, while,g(z1) # g(z) it is univalent. From here if

Here ing(z) functiong (z) =

u# 2,

s09(z1) —9(z2) # 0 andg(z) is univalent. Then

eS8 | 2t S22 | — 2zt S 28§ 22
4 nZZ ! z nZZ 2 Az nZZ ' nZQ 2

= 21— 2+ 22 284282542422 +...

=(a-2) {1+2(21+22)+2(Z%+zlzzz%) 4.

for zy — z, # 0. We obtained %+ 2(z1 + ) + 2(z%+2122 — Z%) + ... #0. The functiong(z) is classA and because it is
univalent, it provides properties of claSsNow, let's examine the convexity requirement.

Re 1+29N(Z) >0
9(2

would have a function that allows the processing functiomfthe class K and convex.

el 1 2(4+12242472+402..) | 1+4z2+62+82+...+ 42+ 122+ 242 + 40F...
1+4z+62+82+... [ 1+4z+622+ 82+ ... '

If we do a simple division operation

14 47— 47 -0
1+4z+62+823+ ... '

We obtained thag(z) € K.

Now we need to prove thdt(z) € K andg(z) € K but f(z) +g(z) ¢ K is notin clasK and it is not a convex function. It
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is enough to show that the sum of the given functions is ndiéctasK and it is not convex function. So

—z-1)z 2z+7
f(z)—i—g(z):liz—i-( zzfl)Z: itz

If f(2)+9(2) = Zﬁf = h(2) from taylar expansion we tak€z) = zfjf =22+ 32+ 322+ 32+ 32+ ... If we take the
derivative

oo —P+22+42

h(z) = = 2243243243432+ ...

1-2°

h(0) = 0 buth' (0) = 2 + 1. Therefore, it does not provide convexity conditions.Wevexth(z) ¢ A andh(z) ¢ K.
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