Tikrit Journal of Pure Science Vol. 24 (7) 2020

IAS]

'®

L

— X

i) el | Gt IS 21 i Sk |

Tikrit Journal of Dure Science
L ISSN: 1813 — 1662 (Print) --- E-ISSN: 2415 — 1726 (Online)

Journal Homepage: http://tjps.tu.edu.ig/index.php/j

Certain Classes of Univalent Functions With Negative Coefficients Defined
By General Linear Operator
Mazin Sh.Mahmoud", Abdul Rahman S.Juma?® Raheam A. Mansor Al-Saphory®

? Department of Mathematics, College of Education for pure Sciences, University of Tikrit , Tikrit, Iraq
https://doi.org/10.25130/tjps.v24i7.469

ARTICLE INFO.
Article history:

-Received: 9 /42019
-Accepted: 25 /8/2019
-Available online: / /2019

Keywords: Univalent function,
Coefficients  estimators,  Linear
Operator, Neighborhood, Hadamard
product and closure bounds.

Corresponding Author:
Name: Mazin Sh. Mahmoud
E-mail: maz2004in@yahoo.com
Tel:

1. Introduction

Many researchers such as Mohammed and Darus [1],
Aldweby and Darus [2],and others have used the m-
hypergeometric  functions for studying certain
families of mathematic viable functions in an open
disk unit. The m-hypergeometric functions are
generalized  configuration of the classical
hypergeometric functions. Then by assuming the
limit m — 1, it would return to a classical
hypergeometric  function. The formal set of
hypergeometric functions have been used and
introduced by many famous researchers were started
by Euler in (1748), Gauss (1813) and Cauchy (1852)
see (Juma [3]). Also, it was converted a simple

notation lim,,_, 11__—7:; = ¢ into a systematic theory of

hypergemetric function in same trend of theory of
Gauss hypergeometric function.

Here, this study deals with the utilizing of many of
the results for classical hypergeometric function,
where there can be generalized to m-hypergeometric
functions.

In this work, a subclasses of univalent functions are
introduced, and it has involving operator
Hp  (ci, bj)which  generalizes many  well-known.
Denote A the class of functions f of the form

f@ =z+37a,2" , (1.1)

which are analytic and univalent in the open unit disk

U={z€ C:|z|<1}.

ABSTRACT

In this study, a subclass S, (u, 8, 8)of an univalent function with

negative coefficients which
operator 5, have been introduced. The sharp results for coefficients
estimators, distortion and closure bounds, Hadamard product, and
Neighborhood, and this paper deals with the utilizing of many of the
results for classical hypergeometric function, where there can be
generalized to m-hypergeometric functions.

A subclasses of univalent functions are presented, and it has involving
operator H,,“(c;, b;)which generalizes many well-known. Denote A the
class of functions f and we have other results have been studied.

is defined by anew general Linear

A function f €A is said to be starlike of complex

order if the following condition (see[4]) is satisfied:
zZf@)

@
ey
p<1.<85<1) (12
For complex parameters C,.....c; and by, ....b; ( b
€ C\{0,-1,-2,...},
j=1,...,rm|<1), the m-hypergeometric

_\"0 (cp M) (€M) n
Fr =Znzo M) (b1 Byt~ (1.3)
{01234...} ;

(t=r+ 1suchthatt,r € No=
Ze ).

The m-shifted factorial is involving by

(cm)y=1 and (c,m),=(1-c)(1-cm)(1-cm?)...(I-cm™
Y nEN,

where ¢ any complex number and in terms of the

Gamma function
Im(u+n)(1-m)"

1
}>B, (0=spu<5; 0<

U =
(m ’m)n Fm(H) !
such that
_ (mm)eo(1-m)(1-y)
Fm()’) = —(my'm)oo ,0<m<1.

The study suggests that note that and by utilizing
ratio test , the series (1.3)converges absolutely in
open unit disk U, |m|<1

M=y (M n (1) < 1 7 € 0)

(mm)n(by,m)n i i
Is the m-Gauss hypergeometric function see [4],[5].
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Recently Mohammed and Darus [1] defined the

following:

Ici;bj;mf :A—-A

|(Ci; bj ;m)f
_ o (c1m)n—1..(Ct,M)n—1 n

O 2 G Grms s 7

The Srivastava-Attiya operator Tse: A — A s

defined in [6] as:

Tscf@) =2+ i, (0 anz®, (14)

whereze U, ce C/{0,-1,-2, .....}, s€ Cand f €EA.

This linear operator Ts ¢ can be written as

Tsc f(2)=Csc (2) » (Z) = (1+)*(® (z5,0)c*)* (2),

by utilizing the Hadamard product

(convolution).Here,

oo z"
0] (Z,S,C):anom s
is the well-known Hurwitz —Lerch zeta function
(see[6],[7]). It is also an important function of
Analytic Number Theory such the De-Jonquiere
function:
HiS(@)=E5-0 1 = 20(2,5,1), Re(s) > 1if |z| =

1).
We can define the linear operator  HC(ci, b)(f) :
A — A as follows:

H € (ciby)f (2) = z +
o (c1,m)p—1-(Ct,M)n—1 1+c ¢ n
> =Ysa,z". (1.5
L=2 G ooy e ) @nZ (1)

(zeU,ce €/{0,-1,-2, ..},s€ C, ¢, be C/{0,-1-
2,-3,....}, |m|<l and t=r+1.
It should be noted that the liner operator
(1.5)introduced by A. R.S.Juma and M. Darus[3] .
Definition 1. f is a function and f € U is said to be in
the class R, (u, B, 8) if the following
condition holds:

2065 (cpbj) F@)!
zﬁ(z(ﬂfr’lc(ci,bj)f(z))l )_(z(}rgf(ci,bj)f(z))r 1)

H.,Sr'lc(ci,bj)f(z) }[rsﬁc(ci,bj)f(z)

B (1.6)
where 0Su<% 0<pB <1, §38§1 ,z€U.
Let T denote the subclass of A consisting of function
of the form
f@=z-Yr,a,2", a, 20. (1.7)
Now we define the class S,.°(u, B, 8) by
Sm (W, B,8)= Ry’ (0, B, &) NT.
The study have the following class and confirms that
note that by specializing the parameters u, 8,6
1. The class S;,k'o(a, B,%) is the class studied by A.
R.S.Juma and S. R. Kulkarni [8].
2. The class S;lk'o(o,l,l) is precisely the class of
starlike function in U.
3.The class S,,“°(u,1,1) is the class of starlike
function of order p (0 < p <1).
4.The class S,;k'o(o,/i’,’%l
Lakshminar-simhan[9].
5. The class S, (u, B, 8) is the class studied by S. R.
Kulkarni [10].

is the class studied by

TJPS

2. Confficients  estimates and Other
properties

Theorem 1. Let f be defined by (1.7).Then fe
S>(u, B, 8) if and only if

I e e [ e (GRS DTG

(mm)p—1(b1M)n—1..(br,M)n-1" "n+c
B)2p8(n — wla, <2p8(1 —p) (2.1)
0<p<10<p<l/ys ~<s5<1.
Proof: If |z|=1 ,then

2(H (ci by) f (2)) — (H (ci by) f (D)

B126(z (35 (co B)F @) = uCH3E (e by)F @)

- (Z}[;ic(ci, b])f(Z))’ - Hrf{c(ci, b])f(Z))l
By utilizing (1.5)we have

Ho (e, b)) (2)) =
z+
Z‘;olozz n ( (c1M)n—1..(comM)n—1 )(ﬁ)sanzn—l

(Mmm)n—1(b1,M)n—1..(brM)n-1" "n+c
,C
Zg{riz (Ci:bj)f(z))’ =

0 (cpM)p—1-(CeM)n—1 1+c\s n
z+ —oNn —)’a,z
Ln=2 ((m,m)n_l(bl,m)n_l...(br,m)n_l)(n+c) n

|z + Xn=an (

—L(26z +
(c1mM)n—1...(ct,M)n—1 )(ﬂ)sanzn)

Yn=2n(
(mm)p—1(bg.M)p—1..(brM)n—1" "n+c

- (c1m)p—1...(cM)n—1 1+cys n
—uz =y —)Sa,z
H Zn_Z((m.m)n—l(bl.m)n—l---(brvm)n—l)(n+c) n
Z-Yn=2n (

(c1m)n—1.(Ct,M)n—1 1+cys n
—) a,z" +
(m:m)n—l(bljm)n—l---(br-m)n—l) (TH’C) n
Z
oo (c1.M)p—1...(Ct;M)pn—1 1+c\g n
+ - —) aunZ
Z”-Z((m.m)n_l(bl.m)n_l...(br.m)n_l)(mc) nZ'|
:|Z‘I?L°=2(n_
1) (@it (s 4n| 257 +

(Mmm)n—1(b1,M)n—1..(brM)n-1

o0 (c1mM)p—1-(Ct,M)n—1 1+c
>, 20N —)Sa,z"
L= (<m,m)n_1(b1,m)n_1...(br,m)n_l)(nn) n

udZ —

C1,M)p—1...(Ct;M)n— 1+c
(1 )n 1 (t )n 1 )( )sanznl
(Mmm)n—1(b1,M)n—1...(brM)n—1" "n+c

(c1M)p—1...(ctM)n—1 1+c
>~ 528 —)a,z"
L=z M((m.m()n—1§b1.m)r(;—1---gbr.m)n—1)(n+C) n
e Cc1,M)p—1.-..(Ce,M)pn—1 1+c\g n
~ Zn=2M —)a,z" +
Zn—Z (Em:m))n—l(b%;m)n)ﬂ---(br;m)n—1)(“"’C) n
o €1M)n—1.-(Ct,M)n-1 1+c\¢ n
— —)" A,z
Zn-z((m.m)n_l(bl,m)n_l...(br,m)n_l)(n+c) nZ"|
:|Z’;.lo=2(n -
(cx.M)p—1..(CeM)n—1 1+c
1 —)Sa,z"
) ((m:m)n—l(bl:m)n—l---(br:m)n—l)(n"'c) n
—pB126z(1 — p) +
28 Yp=a(n—
(cx.M)p—1..(CceM)n—1 1+c\g n
—) A,z
K )((m,m)n_l(bl,m)n_l...<br,m)n_1)(n+c) n
_Z"#En e
c1,M)p—q.-(CtM)n_1 1+c\g n
“)((m.m>n_1(b(1.m>,)1_1...(b(r.m»)l_l)(mc) s
0 C1,M)p—1...(Ct, m)pn—1 1+c\g
< il —
= 22 ormn - Grmin ) (e L1

1)(1 - B) +25(n — Wla, — 2B5(1 — W] < 0
I e e Cend M (CEEEDIC R

(mm)p—q(bym)p—1..(br,m)n—1” "n+c

B) +2p8(n — wla, < 2B8(1 — W

By hypothesis thus by maximum modulus theorem ,
we getf € S (u, B, 8).
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I

)G | (n -

1tcys
NGORY
1+c\g

)(

n-1

o (=

)ESys (n —

n+c

1+c

S n—1
a,z
n+c) n )

)Gy (n —

n+c

And versa, suppose that fe S5 (u, B, 8),therefore the
condition (1.7) gives us
2(Hi (cibj) @)1
H%C(Ci,bj)f(z)
23t (b ) F@)1 200t (cbj) F@)!
26 S,C u= S,C
Hoy (ci,bj)f(z) Hopy (ci,bj)f(z)
_ vy (cym)n—1...(CtMn—1
H Zn=2 [((m,m)n_l(bl,m)n_l...(br.m)n_l
1)anzn—1] J[(28(1 — ) — 28)x
C1M)p—1.-(Ct,M)n—1
K )((m,m)n_l(lzi.m?_l...(b(r.mx;_i
© C1,M)p—1...(C,M)p—1
+ )=
2= G2 (o mn s (or s
Da,z"| < p.
Sine |Re(z)|<|z| for all z , we have
o0 (cpm)n—q...(CtM)n—1
Re _
{[Z"-Z((m.m)n_l(bl.m)n_l...(br.m>n_1
1)anz"_1] J[(28(1 — ) — 28) x
Qr=z(n —
(cpm)pn—q...(CtM)n—1
ALl‘) ((m,m)n_l(lzl.m)SI_l,,.(b(r’m)SI_l )(
e C1M)p—1...(Ct,M)n—1
+ )=
Z"—Z((m,m)n_l(bl,m)n_l...(br,m)n_l
Da,z" 1} < B.
Let z—1through real values . Then we get (2.1) the
result is sharp for function

f(2) =
P

2p8(1-1) o
(n=1)(=B+1)+2B8 (1) [ (G e =L (255 ©
2.
O
Corollary2.1: Let f belong to the class
S>(u, B,8).Then
a, <

285(1-1)
P P T v e L s R

(m,m)p—3 (b, mM)n—-1..(br,M)n-1""n+c

2. (2.2)
O
Theorem 2. Let f€ S;.°(u, B, 8). Then for |zZ<r <1,
we get
r2(288(1-p))

<
(b= () XS [(1-4)+285(2- )]

|7‘[{;’C(Ci, b])HZ|
<

r+

r—

[(2B8(1-)]
Grosl(1-p)+2B5(2- )]
(2B8(1-p))

1+cC.

GESys1285(2-w)+(1-B)]

(2.3)

R (c1,m)...(ct,m) )
(m,m)(by,m)...(br,m)

1-2r

(c1,m)...(cy,m) )
(m,m)(bq,m)...(br,m)

< |2 (e b)F2)'| <

1+ (cq,m)...(~c m)(ZBﬁiizu))
Tm)bym) ey Gro) 288 2-W+(1-B)]
The above bounds are sharp.

Proof. By theorem 1, we have

Z;.zozz( (c1mM)p—1-(Ct,M)n—1 )(ﬁ)s[(l _

(mm)p—1(by,M)n—1..(brM)n—1" "n+c

B)(n—1) —2p5(n —n)la, < 2B8(1 —p),

(2.4)

131

then we have
1+c

( (cym)...(cem) YA = B) +2B8(2 — w]a,

(m,m)(by,m)...(by,m)” “2+c
1+c

o (cam)n—1...(CeM)n—1 1+cys _
< 22 oy ) Gre) L
B)(n—1) = 2p5(u —m)]a, < 2B8(1 — p).
Then

2p6(1—p)

Yy Oy < .
e %)(ﬁ)s[(l—ﬁ)nm@_m]
Hence
S,C
|g—[m (Ci,bj)f(z))'| <
2 (cam)..lepm)  1+Cysvie
|z] + |z] ((m.m)(bl,m)--.(br,m))(2+C) Zn=2 an
2p(cam)..cem) 1 1405 vio
<r+4+r [((m,m)(bl,m)...(br.m))] (2+C) anz a,
2r2B8(1-p)
< _ertPollTi)
ST+ Chzssaan
and
s.c ,
|g—[m (i, bpf(z)) | >
_ 2 [(amleem)  dteys]yoo
T [ G- o |Zizzan
2
>y 20w
(1-p)+2B8(2-p)
thus (2.3)is true. Further
S,C
|‘7{m (Ci;bj)f(Z))'| <
(cq,m)...(cy,m) E s o
1+ 2r [(m,m)(bl,m)m(br,m) G2 ]anz a,
4rB8(1—p)
< st N4 o
=1+ 2B8(2-w)+(1-p)
And also
4rB8(1—p)

S,C I _
[P (e b 2 1= s s
The result is sharp for function f (z),defined by
_ 2B8(1-p) 2
f& =2+ i emam #2737
O
Theorem3. Let0 < 8 <1,0 <y Sy < 2—18and

2 <8< 1the 3 (y B,8) © S5 (1, B, 6).
Proof: By utilizing assumption we get

2B8(1—u3)
(et (15 (n-1)(1- §)-2 86 (2 -]
288(1—pq) .

T (k) S [(n-1)(1-6)-25 (s ~)]

Thus ,fe Sy(uq, 5, 8) implies that
o0 (cym)n—1...(CoM)n—1 1+C\g
2=z (G sy mno - ormn) ) 2n
288(1—p) 2B8(1-p1) then
= - m-1)+28(n-pz) ~ (1-B)(n-1)+288(n—p;)
fe Sy, B, 8)
O

Theorem4. The set S;°(u , 8, 8) isthe convex set.

Proof. Let fi(2) =z+ Xn-;a,:2" (i=1,2) belong
to S;°(u,B,6) and let

9(Z )=81F1(2)+8,F,(Z) with &, and &, no negative
and 6;+6,=1and we write

9(2) =z — ¥, (51:an,1 + (Szan,z)zn

It is sufficient to show that g(z) € S;.°(u, B,8) that
mean
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(cym)p—q...(Cem)n—1 )(2)5[(1 _ ﬁ)(n _

Zn=2((m,m)n_1(b1,m)n_1 «(br,M)n—1” "n+c

1) + 2B8(n — w][64, anp1+ SZan,z]

_ o (cgm)pn—1...(Ct,M)n—1 1+cyg _
=51 L2 (G ormin s rmin ) G [
B)(n—1) +2B5(n — w]lan]

+52 2;1.0:2( (c1m)p—q...(cem)n—1 )(ﬂ)s[(l _

(mm)p—q(bg,m)pn—1...(br,m)n—1” "n+c
B)(n—1) +2B8(n — W]lan,]

<8,(288(1 — ) + 8, (285(1 — ) = (5, +
§2)(2B8(1 — p) = 2B5(1 — p).

Thus g(2)) € Sy (B, 8).

The study shall further try to obtain the extreme
points in the following theorem .

O

Theorem5. Let fi(z) =z and

fn(z) =

7+ 2B6(1—w) n

Z
(c1,M)n—1...(CMn—1 1+Cygrra _ _
@ mn-10rmn_1 orma o [(1~B® 1)”88(“1 W

for all n=2,3,....; 0 < <1, OSH<% - <6<
1.

Then f(z) is in the class Sy, (u, B, 8)if and only it
can be expressed in the from

f(2)=Xp=1Vnz" Wwhere (y=0and Yo v, =1 or
1=y, + Xn=2¥n )-

Proof .Let f(z2)=Yp=1V¥nz"™ where (y, =0 and
Yne1¥n = D).

f(z)=2

+

¥ 2B8(1-W) Yoz

(—amn—1-Celn_1___y 1+¢ys1; _gy(n—1)+2B5(n—p)

(mm)p—3(by,m)n-1..(br,m)n—1” "n+c

and we obtain
Lumlnt A min— )(ﬁ)s[(1—6)(n—1)+266(n—u)]

Zoo (mm)p_3(bg.m)n—1..(brm)n—1” "n+c
n=1 2B8(1-1)
¥ 2B8(1—p)
n (c3,m)p—q -.(Ct,Mn—1 1+Cysrq— —1)+2B8(n—
@ mn-1G1ma—1-Grmny) o [(1~B0-1+268Mm-w

:Z:f:lyn =1 — VY1 < 1
In view of theorem 1, this shows
S (w, B, 8).
Conversely ,
ap <

that f(z) €

2B8(1—p) n
(c1,M)n—1..(CtMn—1 1+Cygrra _ _ ’
gm,m>n—1(b1,m)n—1---(br,m)n—1)(n+c) [1-B)(n-1)+2B8(n—p)
if
Yn =

(c1mMn—1...(CtMn-1 1+Csreq _ _
mmn—10b1mp_1-brma_p rc). [(L~A{O-1D+2p50-1)

2B8(1—p)
andy; =1 — Y71 vn thenwe get

(@) =v1/1(2) + X3-1 Vufa(2).

O

3. Neighbourhood and Hadamard product
properties

Definition 3.1[11]: Let y >0 , f(z) € T on the
(1.7) the (k,y)- neighborhod of a function f(z)
defined by

Nawv(f) =1{g €T:g(2) =z — X3_, bpz" and
Yn=2nt|an —bo| <y} (1)

For the identity function e (z)=z , we get

=2

TJPS

N, y(e) ={g € T: g(2) = z — X3; bpz" and

Yn=2n byl <y} (3.2)
Theorem 6. Let

_ 4B5(1-p)
y - (c1,m)...(cy,m) 1+c

[m)(z—ﬂ)sl(l—BHZBS(Z—#)]
Then S5, (u, B, 8)CN,, , (e).
Proof. Let f € S (u, B, 8). Then we get
@-p (cym)...Ccpm)
_ cq,m)...(Ct,m E s )
2B6(2 #))[(m,m)(bl‘m)_"(brm)(2 il PREY

o (c1m)p—1...(CepM)pn—1 1+cyg
< Yo Heyse1 —
< Y=z (m.m)n_1(bl.m)n_l...(br.m)n_l)(n+c) (

P)(n—1) +2p5(n — w) < 288(1 — p),

therefore,
Y=z 0n < -
2B8(1—u
(c1,m)...(ct,m) 1+c g ) (33)

[Emm Bm)...orm) G 1-p)+2p8(2-p)]
alsowe get |z| <r

f@I< 1+ |z Xmzna, <1+rYy,na,.
In view of (3.3)we get

|f|(z)|< 1 + r 2(238(1_11))

(c;m)...(cy,m) 1+c .
Gmm) (bm)...ormy zre) 1A~ A +25(2-w)]
From above inequalities we have

Z??:Z na, <

4B5(1-p) .
k() (s (1-4)+285(2- 1)
thus f € N, (e).
)
Definition 3.2:the function f(z) defined by (1.7) is
said to be a member of the subclass S;;°(u, 8,8). If
there exists a function g € S, (u, 8, 8) such that
%—1|S1—(,ZEU,OS{<1.
Theorem 7.Let ge S3:°(u, B,8) and
(=1-Ldwpe). (34
Then Ny, (8)c S (1, B,8) when0 < B < 1,0 <p <

L lcs<10<7<1and
26 2
d(u,p,6) =
) o (-p)+2p52-w)
(c1,m)...(cy,m) 14+c

T e Gy’ (1-B)+288(2-w)-25(1-1)
Proof. Let FeE N,,(g). Then by (3.3)we get
Ym=2n|an — byl <,

then

Y
eala, — bl <L,

© p < 2B8(1—p) ,
Zn=2bn [ i) C2s](1-6)+265(2-10)
therefore ,
|@ _ 1| Z;.{j=2|an_bn|

8(z) 1-33L,bn

<

2 | [k 2S5 ] (1-F)+285(2-10) ~25(1-1)

= dwB, &) =1~

Then by definition 3.2 we have fe S5°(u,5,8) .o
Theorem 8: Let f(z) and g(z) € S, (u,B,8) be
of the form such that

f(@) = 2z — S5y anz™ and g2) = 2 - iy buz™ |
when a, =0, b, = 0.

y[ B o) G101 (1-F)+2652-1)
[(m,
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Then , the Hadamrd product h (z) defiend by

h(z)=z—-Yy_,a,b,z™ is in the sub class
Sp(, B, ©)

when

Uy =

[(((h=1)(A=p)+2B5(n—
#1))2 [ (c4m)n—1...(CoM)n—1 )(ﬂ)s]

(m,m)p—1(by,m)p—1..(brm)n—1” “n+c
—2B8(1 — p)*(n— (1 - ) — (2p8)*(1 -
—u)?n]/[(n— DA - B)

+238(n — #1))2 (c1,mM)n—1...(CtM)n—1

(mm)p—q(bg,m)n—q...(br,M)n—1

(28B)*(1 — uy)?]-

Proof. By theorem 1, we get
(c1,m)p—1...(CeM)n—1 )(ﬂ)s((n—1)(1—ﬁ)+2ﬁ§(n—u1))

V(s —

n+c

oo (mm)p_3(bgm)n—1..(brm)n_1” "n+c
Zn=2 2B5(1-42) n =
1. (3.5
And

(c1m)n—1..(CtMn-1 1+Cys((n— _ _
o 2(m:m)n—l(blrm)n—lv--(brrm)n—l)(““'c) ((n-DA-p)+2p5(n—pm1))
o

28(1-p1)

n <
1. (36)
We get only to find the lagest p, such that.
o T sOmiacsatoamey) G (DO~ +265n—p2))
n=2 2B8(1—tz)
Now by Cauchy —Schwarz inequality , we get

(c1mM)pn—1..(CpMn—1 1+Cs
)OS (=D (- +2B8(n—u1))
: VJanb, <

a,b, < 1.

o (mmp_q(bymn_q..(brmpn—1° n+c
n=2 288(1-pt1)
1. 3.7)

We need only to show that

(c1,m)pn—1...(CtM)n—1 1+cC\g
s ((n-1)(1-B)+2B88(n—
a1 Gymn by . (- DA-A)+28(n—415))

265(1-112) nOn
<
(c3,m)n—1..(CtMn—1 1+c. _ _ _
(mrm)n—l(bnlrm)n—l---(;r.m)n—l)(n*'c)s((n Da-pt2p5m #1)) a
2B8(1-py) nen
equivalently
a,b, <
2B8(1-u2)

X
(c;m)pn—1...(ceM)n—1 1+Cis(r _ —
o1 by min_1-brmn_y o (- DA-B)+2B5(n—i12)

(czm)p—q...(ceM)n—1 1tCisrrn _ _
M) ey (dymp_ - brmp_p e (= D(A-B)+2p5(n—py)

2p8(1-u1)

But from (3.7)we get
a,b, <
2B6(1-p1)

(c;m)pn—1..(ceM)n—1 1+Cis(r _ —
Emne1 by min_1-brmn_y o (- DA-B)+2p5(n—i11)

Consequently , we also need to prove that
2B8(1—pq)

(c1mMn—1-.(CcM)n—1 +Cis(in— - -
@ mn-101min—1-brma— e (1"DA-A+268(-41)
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