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Certain class of m-fold functions by applying
Faber polynomial expansions
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Abstract. In this paper, we introduce new class X, (u, A, 7, 3) of m-
fold symmetric bi-univalent functions. Furthermore, we use the Faber
polynomial expansions to find upper bounds for the general coefficients
|ami+1|(k = 2) of functions in the class X (i, A, 7, 3). Moreover, we
obtain estimates for the initial coefficients |am+1| and |agm+1| for func-
tions in this class. The results presented in this paper would generalize
and improve some recent works.
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1. Introduction

Let A be the class of functions of the form
f(z) :z—i—Zanz”, (1.1)
n=2

which are analytic in the open unit disc U= {z € C: |z| < 1}.

We let S to denote the class of functions f € A which are univalent in
U (see details [5, 7]).

Every function f € S has an inverse f~!, which is defined by

F7Hf(R) =2 (€

and
FUTHw) =w (|w| <ro(f), ro(f) 2 i) .

In fact, the inverse function f~! is given by
fHw) = w — agw? + (2a3 — az)w® — (5a3 — 5agas + a)w* +--- . (1.2)

A function f € A is said to be bi-univalent in U, if both f and f~!
are univalent in U. Let o denote the class of bi-univalent functions in U.
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In fact that this widely-cited work by Srivastava et al. [18] actually revived
the study of analytic and bi-univalent functions in recent years and that it
has led to a flood of papers on the subject by (for example) Srivastava et al.
[16, 17, 18, 21, 22] and others [6, 23] .

(o]
Also the coefficients of g = f~1, the inverse map of f(z) = z+ Y. an2" € S,

are given by the Faber polynomial [9] (see also [1, 2]): i
g(w) = f~H(w) :w—i—iif{nnl(ag,ag,u- , G W™, (1.3)
where
IQfl_(—%r£3ﬁ;—lﬂ y4+(%—niz$ﬁn—3ﬂa?3%
+@2nigﬁﬁr—®ﬁ£ﬂ%4+(%—niESﬁn—5ﬂagﬁ

(—n)!

(—2n+5)!(n — 6)!6‘376[%‘ + (—2n + 5)azay]

+> a3V,

Jz7

x[as + (—n + 2)a3] +

such that V; with 7 < j < n is a homogeneous polynomial in the variables
2,43, ,0n.
In particular, the first three terms of K, "; are

1 1 1
§K1_2 = —ag, §K2_3 = 20% — as, 1];{3—4 = *(5043 — 5(12&3 —+ a4).

In general, for n > 1 and for any p € R, an expansion of K* is (see for details
[1, 20] or [2])

plp—1) ! 3 p!
K* ey Q1) = MGy a0 p2y 7 p3y.p T pn
n(a‘Q’ @ +1) Hap 41+ 2 n+(#_3)'3' nt +(N_n)|n' n
(1.4)
where
m __ pym _ = m!(a’Q)Vl e (an+1)V7L
D = Dy (ag,as, ..., ani1) = Y AR . (1.5)
n=1
the sum is taken over all non negative integers v1,vs, - , v, satisfying

Vit et =m,
1 +209+ - +nv,=n

The polynomials D" proved by Todorov [20]. It is clear that
D:LL(CLQ?CL?M T 5an+1) = a’g (n > 1)7 [207 Page 2]

For each function f € S function, the function

h(z) = /(=) (1.6)
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is univalent and maps the unit disk U into a region with m-fold symmetry. A
function is said to be m-fold symmetric (see [14, 15]) if it has the following
normalized form

fz)=2z+ Zamkﬂzmk*l (2 €U,m € N). (1.7)
=1

We denote by &, the class of m-fold symmetric univalent functions in U.
The functions in the class S are said to be one-fold symmetric. The

normalized form of f is given as in (1.7) and the series expansion for f~1,

which has been recently proven by Srivastava et al. [19], is given as follows:

Flw) =w+ Y Apppaw™ (1.8)
k=1

=W — Qw4+ [(m+1)al,  — asmpr]w? !

BmAl |

(1.9)

1
—[§(m +1)(3m+ 2)ail+1 — (B3m + 2)amt102m+1 + azmy1|w

We denote by ¥, the class of m-fold symmetric bi-univalent functions in U.
Thus, when m = 1, the formula (1.9) coincides with the formula (1.2). Some
examples of m-fold symmetric bi-univalent functions are given as follows:

1 1
2\ |1 14+2m\™ gL
(1—zm> ’ [21og(1—zm> ] and [~ log(1 = =)™

with the corresponding inverse functions

1 m 1 m 1
< w™ )m (€2w 1>7n <ew 1>m
y | ——— and | ——— ,
1 wm™m e2w 1 ew
respectively.

In this work, we introduce new class 3, (u, A, v, 8) of m-fold symmetric
bi-univalent functions defined on U and use the Faber polynomial expansions
to obtain the general coeflicients a,,k+1(k = 2) of m-fold bi-univalent func-
tions in this class. Also, we gain estimates for the general coefficients and
early coefficients of functions belonging to this class. We show that the re-
sults would improve some of the previouse works like Hamidi and Jahangiri
[11, 12, 13] , Eker [8], Srivastava et al. [18, 19], Caglar et al. [6], Frasin and
Aouf [10] and Altinkaya and Yalgin [3].

2. Preliminary results

For finding the coefficients for functions belonging to the class 3, (u, A, v, 5),
we need the following lemmas and remarks.
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Lemma 2.1. [1, 2] Let f(2) = z+ Y. anz™ € S. Then for any p € R, there
n=2
are the polynomials K¥, such that

n=1
where KF given by (1.4).

In particular K (as)

paz, KY(az,as)
K% (ag,as3,a4) = pas + p(a — Lagas

= uas + wa% and
+ u(a—lg))!(u—2) al.

Remark 2.2. Let f(2) = 2+ > A1 2™ € S,

. Then for any p € R,
k=1
there are the polynomials K}, such that

w 00

z

(f(z)> =14 Y K (aper o aig) 2™
k=1

Proof. The proof has been satisfied from f(z) € S, and Lemma 2.1.

O
Case 2.3. In special case, if ami1 ="+ = app—1)41 =0, then
K (amy1, - amiy1) =05 10 Sk —1
and
Kp (am+1,

s Umk41) = [nkt1-
o)

Lemma 2.4. [4] Let f(z) =z+ > anz™ € S. Then
n=2

z

ff;,(;):) =1- I;Fk(az, e ,ak+1)zk,

where Fy(az,as,- -

,ak+1) 15 a Faber polynomial of degree k,
Fi(ag, a3, ,ak41) = Z (il’iz’.__,ik)aéla? ~-~aff+1 (2.1)
i1+2io++kiy=k
and
L (4 o e i — I
k4204 Biat (k)i (1 it i — 1)
A(21,22,~..,1k) = (-1) ! iligl - i) . (2.2)
The first Faber polynomials Fy(ag,as, -+ ,art+1) are given by:
Fl(CLQ) = —asg, FQ(GQ, a3) = ag — 2a3 and Fg(ag,ag,a4) == —ag +3a2a3 — 3664.
o]
Lemma 2.5. Let f(2) = 2+ Y. amps12™+ € S, Then we can write,
k=1
zf(z >
f ( ) =1- T7nk(a'rn+la T aamk+1)zmk
e T4

)
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where
ka(am+17 e 7amk+1) = ka(oa e 707 am+17 07 e 707 amk+1)
mk
- E : A(il7i27-~~’inzk)a7:ln+1a2ﬂ7?+1 S Oy

Mg +2Mi2p 4 +mkigmy=mk

o0

Proof. By using Lemma 2.4 for function f(z) = z 4+ 3. amrr12™ ! € S,
k=1

we have

zf’(z)_ . Sk
e =1 ng )

Suppose that ¢,7 € Nand 1 £ j <m — 1. We consider three cases for k.

(i) f1 <k <m-—1, then Fy(0,---,0) =0.

——
k
(ii) If k = tm, then, we have
th(oa e 707am+1307 e 7Oaa2m+1707 T 707atm+1) =
tm
1 i2 it
§ : A(il77;2»---7'itm)a777{l+1a27;ln+1 C O

My +2Mioy +- - +tMis, =tm

(iii) If kK =tm + j, then

th+j(07"' 707a7n+1707" : 7O,Q2m+1,07"‘ 707atm+1a05"' 70) =
——
J
tm+j
Tm 12 it
§ : A('Ll7i27---7it7n+j)aWT+1a2ml+1 T atv;zn+1'

My, +2Mi2m +-+tMigm =tm+j

Since the equation
Mim + 2Miom + - -+ + tmiy, = tm + 7,
doesn’t have positive ineger solution, so

th+j(07"' 707am+1707"' 707a2m+1707"' 7O>at’m+1707"' 70) = 0.

Case 2.6. In special case, if Gmi1 =+ = App—1)+1 = 0, then
CFmi(awn+la"’ 7am,i+1) =0 ; 1 § { é k-1
and

ka(aerla T 7amk+1) = _mkamk+1~
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oo

Lemma 2.7. Let f(2) = 2+ Y. ampr12™FH € S, then for every p = 0, we
k=1

have the following expansion,

(1-2N) (f(;))} +Af(2) (pr))“_l =1+ iLk(amH, A1) 2™

k=1

123 " [e’s)
(f(;)) +%d% (@) =1+ > —“*2’”’“K£(am+1,--~  Amk41)2™ 5 >0
F=1

’\Zf(S) +1=A=1—= 3 At (@ms1, - Gmieg1)2™ 5 = 0.
k=1

Proof. The proof has been satisfied from Remark 2.2, and Lemma 2.5. O

Lemma 2.8. [15] If p € P, then |ck| < 2 for each k, where P is the family of
all functions p analytic in U for which Re(p(z)) > 0 where p(z) =14 c12 +
0222+03z3+"~ .

3. Class %,,,(11, A\, 7, B)

In this section, we introduce and investigate class %,,(u, A,7y, 3) of m-fold
symmetric bi-univalent functions defined on U.

Definition 3.1. A function f given by (1.7) is said to be in the class X,
(A7 B) (m 20, A=21 veC-{0}, 0= p < 1), if the following

conditions are satisfied:

(1—=2X) (f(;))u +Mf(2) (f(z))"‘l — 1]) > B (z€)

z

fezm,%<1+1
-

and
R <1+i (I-=X) (g(ww)>H+>\g’(w) (g(wm)ul - 1D > B (w e U),

where the function g is the inverse of f given by (1.8).

Remark 3.2. There are some options of the parameters v, A\ and p which
would provide interesting classes of m-fold symmetric bi-univalent functions.
For example,

(I) By putting v = 1; the class X,,(u, \,y,8) reduces to the class
N3 (B, 7), which was considered by Altinkaya and Yalgm [3].

(IT) By putting v = 1 and A = 1 and p = 0; the class X, (4, A, v, 8) re-
duces to the class of m-fold symmetric bi-starlike of order £, which was
considered by Jahangiri and Hamidi [11].

(ITI) By putting v = 1 and p = 1; the class %,,(u, A, v, 8) reduces to the
class A3, ,,,(8), which was considered by Eker [8].

(IV) By putting v =1, p = 1 and A = 1; the class ¥,,(u, A, 7, 8) reduces to
the class Hx 1, (8), which was considered by Srivastava et al. [19].
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Remark 3.3. For one-fold symmetric bi-univalent functions, we denote the
class %1 (i, A, 7, 8) = S(p, A, v, B). Special cases of the parameters v, A and p
which would provide interesting classes of bi-univalent functions as follows:

(I) By putting v = 1; the class X(x, A, v, 8) reduces to the class N5 (3, \),

which was considered by Caglar et al. [6].

(IT) By putting v = 1, A = 1 and p = 0; the class X(u, A, v, ) reduces to
the class S5 (8), which was studied by Brannan and Taha [5].

(III) By putting v = 1 and pu = 1; the class 3(u, A, v, §) reduces to the class
Bx (8, \), which was studied by Frasin, Aouf [10] and Hamidi, Jahangiri
[13].

(IV) By putting v = 1, A = 1 and p = 1; the class 3(u, A, v, 8) reduces to
the class Hx(0), which was studied by Srivastava et al. [18].

(V) By putting y =1, A =1 and 0 £ p < 1; the class X(u, A, v, 8) reduces
to the class of bi-Bazilevic of order 8 and type u, which was studied by
Jahangiri and Hamidi [12].

Theorem 3.4. Let [ given by (1.7) be in the class Xy, (p, N\, y, 8) (020, A =1,
ye€C—-{0},0=8<1). If amyr = -+ = Qk—1)41 = 0, then

<
|amk+1| = u—l—)\mk‘

Proof. By using Lemma 2.7, for m-fold symmetric bi-univalent functions f
of the form (1.7), we have:

(1-=2X) (f(;))“ + Af(2) (f(;))ul — 1] =

oo
14 Z Li(@mg1,- - aamk+1)zmk'
h—1 v

1
14 =
gl

(3.1)

(oo}
Similarly for its inverse map, g(w) = f~H(w) = w+ Y. Apppiw™ L we
k=1

(5 o (827 -

have:

1
14—
5y w

(3.2)

o
L Am ) T aAm
1_|_Z k( +1 k+1)wmk.
k=1 v

Furthermore, since f € X,,, (i, A, v, 8), by definition, there exist two pos-
o0 &)

itive real-part functions p(z) = 1+ 3 2™ and q(w) = 1+ 3 dppw™",
k=1 k=1

where Re p(z) > 0 and Re ¢(w) > 0 in U so that:
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1 FON o (TN
1+—[(1=X) — + Af'(2) - _1]:
[y ey
1+ (1 —5)21(%(%@7“' ,cmk)zmk
k=1
and
1 g)\" o gw) " ]
1+ - ((1-=X) o + Ag'(w) v —-1| =
oo () ey
L+ (1= B)> Ki(dm, -+, dmp)w™.
k=1

Equating the corresponding coefficients of (3.1) and (3.3), we have:
Li(a R o8
k( m+1 . zk+1) :(1_ﬁ)K/1(Cm7"' 7ka). (35)
Similarly, from (3.2) and (3.4) we obtain:

Li(Apst, s Amks1) :(175)K,i(d s dm).-
Y

Note that for @41 =0 (1 i< k—1), we have Ay =0 (126 S
k— ].) and Amk-‘,—l = —Qmk+1-
For p > 0, by using Case 2.3 and Lemma 2.7 the equalities (3.5), (3.6)
can be written as follows:
w4+ Amk

3.

—
D
=

Amk+1 = (1 - 6)0771]67

+ Amk
_Miakarl = (1 - IB)dmk

By getting the absolute values of either of the above two equations and ap-
plying the Lemma 2.8, we get:
A= Blemel _ (= Aldmil 2111 = B)

i+ Amk wH+dmk T op4+dmk

For p = 0, by using Case 2.6 and Lemma 2.7 the equalities (3.5), (3.6) can
be written as follows:

|amk+1|

Amk

Amk+1 = (]- - 5)ka7

7 mk

Amk+1 = (]- - 6)dmk
By getting the absolute values of either of the above two equations and ap-

plying the Lemma 2.8, we get:

_ DA =Blemn] _ YA = B)ldmr| ~ 2[7[(1 - B)
Imk Amk =  amk

|amk+1|
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We obtain estimates for the initial coefficients of functions f &
S, A, B)-

Theorem 3.5. Let f given by (1.7) be in the class X, (1, A\, v, 8). Then

| <min 4 2NA=F) o | 10 =5)
w4+ Am (1 + 2xm)(m + p)

and
o] £ {PLA= 5P m41) 21— )
mr = (1 + Am)? w+2xm -’
V(A =8) [2m+p+1+1—pl }
W+ 22m m+ u )
Proof. For f(2) = 2+ Gmy12™ T + agmy122™ L + -+ we get
1 Iz p—1
1+=|[(1-=2X) <f(z)> + Af(2) (f(z)) —-1| =
5 z z
A 2\ -1
1+ Mam+12m+l + M (a2m+1 + (,LL 5 )) am+1z2m+1 4+ .-
(3.7
and for g(w) = f~H(w) = w—apm1w™ T +[(m+1)a2 ;| —azmirJw T4
we get
1 " et A
1+—[(1=X) (g(w)) +)\g/(w) <g(w)> -1 :1fwam+lwm+l
v w w
2\ 2 1
| (ot 22m) <_a2m+1 L OmAutl) o +1> WP
¥ 2
(3.8)
Comparing the corresponding coefficients of (3.3) and (3.7), we have
(t 4 Am) a1 = y(1 = B)cm, (3.9)
(1 + 2Xm) <a2m+1 - “2a3n+1> = (1 - B)cam. (3.10)

Similarly, by comparing the corresponding coefficients of (3.4) and (3.8), we
have

—(p+2Am)ami1 = y(1 = B)dm, (3.11)

2m+p+1
(et 23m) (—azmin + ELEDGE ) =1 . (12)
From (3.9) and (3.11), we get
Cm = —dum (3.13)
and
2 V(A = B)*(ch, + d7)

= . 3.14
@mt1 2(p + Am)? (3.14)
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Adding (3.10) and (3.12), we get
o = (1 = B)(cam + dam)
T (u 22m)(m 4 )
Therefore, we find from the equations (3.14), (3.15) and Lemma 2.8 that

2h|(1 = 8)
W+ Am

- 5)
”m”52¢m+ZMMm+uy

respectively. So we get the desired estimate on the coefficient |a,,41]-
Next, in order to find the bound on the coefficient |as,+1|, we subtract
(3.12) from (3.10). We thus get

(m + 1) 7(1 - ﬂ)(@m - d2M)
5 Ot 2(p + 2Am)

Upon substituting the value of a2, ,; from (3.14) into (3.16), it follows that

72 = B (m+ 1)(ep, +dp) AL = B)(com = dom)
4(p + Am)? 2(p + 2 m) '

(3.15)

|am1] =

and

(3.16)

a2m+1 =

(3.17)

A2m+1 =

We thus find that

+1‘ < 2|7‘2(1_6)2(m+1) 2‘7|(1_ﬁ)

la2m (1 + Am)? N

On the other hand, upon substituting the value of a?,,; from (3.15) into
(3.16), it follows that

g AA=B) [@Em+p+eam + (1= p)dam (3.18)
2T 9w+ 2am) m+p ' '
Consequently, we have
|(l |<|7‘(1_/8) 2m+,u+1+‘1_/j"
2m+1| = M+2)\m m+ﬂ .
This evidently completes the proof of Theorem 3.5. O

4. Corollaries and Consequences
By setting v = 1 in Theorem 3.4, we conclude the following result.

Corollary 4.1. Let f given by (1.7) be in the class Ngm (BN Ifappgr =+ =
Amk—1)+1 = 0, then

2(-8) sy

G S
|amk+1| = u+)\mk )

By setting m = 1 in Corollary 4.1, we conclude the following result.
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Corollary 4.2. Let f given by (1.1) be in the class N5(B,\). If ay = -+ =
ar =0, then
2(1-5)

ESY: ; (k22).

|ag+1] =
By setting A = 1 and u = 0 in Corollary 4.1, we conclude the following
result.

Corollary 4.3. Let f given by (1.7) be m-fold symmetric bi-starlike of order
6- If Am+1 = " = Qm(k—1)4+1 = 0, then

2(1 -
il < 202D 2 9)

By setting m = 1 in Corollary 4.3, we conclude the following result.

Corollary 4.4. Let f given by (1.1) be in the class S&(5). Ifaz = -+ =ar =0,
then

2(1 —

% c(k=2).

By setting g =1 in Corollary 4.1, we conclude the following result.

|ak+1| §

Corollary 4.5. Let f given by (1.7) be in the class Agm(ﬁ) Ifapir=-=
Amk—1)+1 = 0, then

2(1-p)
m <——: (k22).
[@mi 1] = 1+ Amk (k22)

By setting m = 1 in Corollary 4.5, we conclude the following result.

Corollary 4.6. Let f given by (1.1) be in the class Bs(8,A). If ay = -+ =

ar =0, then

2(1-p)
14+ Xk

By setting A = 1 in Corollary 4.5, we conclude the following result.

|ak+1| < ; (k 2 2)-

Corollary 4.7. Let f given by (1.7) be in the class Hsm(B). If amyr = -+ =
Amk—1)+1 = 0, then

2(1-5)

(k= 2).
1+mk’( =2)

‘amk+1| §

By setting m = 1 in Corollary 4.7, we conclude the following result.

Corollary 4.8. Let f given by (1.1) be in the class Hx(B). Ifas = -+ = ax, =0,
then
2(1-p)
S———; (kz2).
|ak+l|_ 1+k ) (k_ )

By setting m =1, A\ =1 and 0 £ u < 1 in Corollary 4.1, we conclude
the following result.
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Corollary 4.9. Let f given by (1.1) be bi-Bazilevic of order § and type p. If
ag =---=ap =0, then

2(1-5)
w+k

By setting v = 1 in Theorem 3.5, we conclude the following result.

Corollary 4.10. Let f given by (1.7) be in the class N§; (8,\). Then

_[201-p) 1-8
lamt1] = mm{ WA+ Am ’2\/(M+2/\m)(m+“)}

20=p)*(m+1)  21-6) (1-5) {2m+u+1+|1u|]}
(1 + Am)? w42 m’ o+ 2dm m+ u :

|ak+1| < ; (k 2 2)~

and
(asm] < {

By setting m = 1 in Corollary 4.10, we conclude the following result.

Corollary 4.11. Let f given by (1.1) be in the class N5 (B3, \). Then

|a2|§min{2(1_6),2 1—5 }

pt A (4201 + p)

and

41-p8)2 21-8) 1—-0) [3+p+|1— 4
|a3|<{(’u+>\)2+u+2>\’u+2)\[ 1+p ]}

By setting A = 1 and g = 0 in Corollary 4.10, we conclude the following
result.

Corollary 4.12. Let f given by (1.7) be m-fold symmetric bi-starlike of order

8. Then
V20 -p); 0584
|amt1| = _
M) 1<
and

(1=B)(m+1) | 2m+1
m?2 ; 0 g B g 2(2+1)
|a2m+1| §

20=4)2(m+1) | 1-8 . 2m+1
m? +7’ 2(mil)§6<]‘

By setting m = 1 in Corollary 4.12, we conclude the following result.

Corollary 4.13. Let f given by (1.1) be in the class S&(5), then

V21-5); 0=8=3

|az| §

and

|a3| §
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By setting ¢ =1 in Corollary 4.10, we conclude the following result.
Corollary 4.14. Let f given by (1.7) be in the class Agvm(ﬁ), then

(141m)?
2\/ (1+2)\m)(1+m) ;01— (1+2xm)(1+m)

2(1-8) . (1+xm)?
1+Am 1- (14+2xm)(1+m) = 6 <1

|am+1| §

and

20 PPmaD) 20 2205

< o = )
la2m+1] = mm{ (14 Am)2 142xm’ 142 m 142 m

Remark 4.15. The bounds on |a,,+1| and |ag,+1] given in Corollary 4.14 are
better than those given by Eker [8, Theorem 2].
By setting m = 1 in Corollary 4.14, we conclude the following result.

Corollary 4.16. Let f given by (1.1) be in the class Bs(8, \), then

2(1-p5) . S 0< B < L2 A2

0 < 142X = 2(1+2))
az| =
21-p) .
Tl By SA<1
and )
la3] < min 41-p)"  20-p) 20-p)] _2(1-5)
3= (T+A)2 7 14207 1+2) T+2)

Remark 4.17. The bounds on |ag| and |az| given in Corollary 4.16 are better
than those given by Frasin and Aouf [10, Theorem 3.2].

By setting A = 1 in Corollary 4.14, we conclude the following result.

Corollary 4.18. Let f given by (1.7) be in the class Hg m(B), then

1-8 m
2\ @ 0SB S 54

‘am-‘rl ‘ é

2(1-8) .
TFm § Zmr sp<1

and

|a2nz+1| é min {

%1—m2+20—ﬂ)20—6) _2(1-p)
1+m 142m’ 142m | 142m’

Remark 4.19. The bounds on |a;,+1| and |agm+1]| given in Corollary 4.18 are
better than those given by Srivastava et al. [19, Theorem 3].

By setting m = 1 in Corollary 4.18, we conclude the following result.

Corollary 4.20. Let f given by (1.1) be in the class Hx(B), then

2(1-8) . 1
V3B o<t

1-8; 3<8<1

lag| =
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and

1-— — 2(1 - 2(1 -
ool < min {A=A)G=39) 20-5)) _20-5)
3 3 3
Remark 4.21. The bounds on |az| and |asz| given in Corollary 4.20 are better

than those given by Srivastava et al. [18, Theorem 2].

By setting A = 1 and 0 £ 4 < 1 in Corollary 4.11, we conclude the
following result.

Corollary 4.22. Let f given by (1.1) be bi-Bazilevic of order 8 and type p.

Then
1-p . 1
2\/ (n+2)(1+p) 2 0sps 2+p
|a2\ §
21-58) . _1
u+1l ) 24 g B <1
and -
4(1— . 1
G 0P o
jas| < 2
4(1-p8) 21-p8) . _1
WDz T aF2 0 THa sp<L
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