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1. I NTRODUCTION

Let A be the class of all analytic functions of the form

(1.1) f(z) = z +
∞∑

n=2

anz
n,

in the open unit diskD := {z ∈ C : |z| < 1} and normalized by the conditionsf(0) = 0
andf ′(0) = 1. The Koebe one-quarter theorem [8] ensures that the image ofD under every
univalent functionf ∈ A contains a disk of radius1/4. Thus every univalent functionf has an
inversef−1 satisfyingf−1(f(z)) = z, (z ∈ D) and

f(f−1(w)) = w, (|w| < r0(f), r0(f) ≥ 1/4)

A functionf ∈ A is said to be bi-univalent inD if both f andf−1 are univalent inD. Let σ
denote the class of bi-univalent functions defined in the unit diskD. A domainD ⊂ C is convex
if the line segment joining any two points inD lies entirely inD, while a domain isstarlike
with respect to a pointw0 ∈ D if the line segment joining any point ofD to w0 lies inside
D. A function f ∈ A is starlike if f(D) is a starlike domain with respect to the origin, and
convex iff(D) is convex. Analytically,f ∈ A is starlike if and only ifRe{zf ′(z)/f(z)} > 0,
whereasf ∈ A is convex if and only if1 + Re{zf ′′(z)/f ′(z)} > 0. The classes consisting of
starlike and convex functions are denoted byST andCV respectively. The classesST (α) and
CV(α) of starlike and convex functions of orderα, 0 ≤ α < 1, are respectively characterized
by Re{zf ′(z)/f(z)} > α and1 + Re{zf ′′(z)/f ′(z)} > α. Various subclasses of starlike
and convex functions are often investigated. These functions are typically characterized by the
quantityzf ′(z)/f(z) or 1 + zf ′′(z)/f ′(z) lying in a certain domain starlike with respect to 1 in
the right-half plane. Subordination is useful to unify these subclasses.

An analytic functionf is subordinate to an analytic functiong, written f(z) ≺ g(z), pro-
vided there is an analytic functionw defined onD with w(0) = 0 and |w(z)| < 1 satisfying
f(z) = g(w(z)). Ma and Minda [11] unified various subclasses of starlike and convex functions
for which either of the quantityzf ′(z)/f(z) or1+zf ′′(z)/f ′(z) is subordinate to a more general
superordinate function. For this purpose, they considered an analytic functionφ with positive
real part in the unit diskD, φ(0) = 1, φ′(0) > 0, andφ mapsD onto a region starlike with
respect to 1 and symmetric with respect to the real axis. The class of Ma-Minda starlike func-
tions consists of functionsf ∈ A satisfying the subordinationzf ′(z)/f(z) ≺ φ(z). Similarly,
the class of Ma-Minda convex functions consists of functionsf ∈ A satisfying the subordina-
tion 1 + zf ′′(z)/f ′(z) ≺ φ(z). A function f is bi-starlike of Ma-Minda type or bi-convex of
Ma-Minda type if bothf andf−1 are respectively Ma-Minda starlike or convex. These classes
are denoted respectively byST σ(φ) andCVσ(φ).

Lewin [10] investigated the classσ of bi-univalent functions and obtained the bound for the
second coefficient. Several authors have subsequently studied similar problems in this direction
(see [7, 12]). Brannan and Taha [6] considered certain subclasses of bi-univalent functions, sim-
ilar to the familiar subclasses of univalent functions consisting of strongly starlike, starlike and
convex functions. They introduced bi-starlike functins and bi-convex functions and obtained
estimates on the initial coefficients. Recently, Srivastava et al. [14] introduced and investigated
subclasses of bi-univalent functions and obtained bounds for the initial coefficients. Bounds for
the initial coefficients of several classes of functions were also investigated in [1, 2, 4, 5, 3, 13].

In this paper, estimates on the initial coefficients for bi-univalent Sakaguchi type functions
are obtained. This class was motivated by Rosihan M. Ali et al. [3].
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In the sequel, it is assumed thatφ is an analytic function with positive real part in the unit
disk D, with φ(0) = 1, φ′(0) > 0 andφ(D) is symmetric with respect to the real axis. Such a
function has a series expansion of the form

(1.2) φ(z) = 1 + B1z + B2z
2 + B3z

3 + · · · (B1 > 0)

Definition 1.1. A functionf(z) ∈ A is said to be in the clasM(ρ, µ, φ, t) if it satisfies

(1.3)

{
(1− t)[ρµz3f ′′′(z) + (2ρµ + ρ− µ)z2f ′′(z) + zf ′(z)]

ρµz2[f ′′(z)− t2f ′′(tz)] + (ρ− µ)z[f ′(z)− tf ′(tz)] + (1− ρ + µ)[f(z)− f(tz)]

}
≺ φ(z)

and,

(1.4)

{
(1− t)[ρµw3g′′′(w) + (2ρµ + ρ− µ)w2g′′(w) + wg′(w)]

ρµw2[g′′(w)− t2g′′(tw)] + (ρ− µ)w[g′(w)− tg′(tw)] + (1− ρ + µ)[g(w)− g(tw)]

}
≺ φ(w)

|t| ≤ 1, t 6= 1, 0 ≤ µ ≤ ρ ≤ 1.
This classM(ρ, µ, φ, t) was defined by Srutha Keerthi and Chinthamani [16].

For µ = 0 in M(ρ, µ, φ, t) we get the classM(ρ, φ, t) which was studied by Srutha Keerthi
[15].

Definition 1.2. A functionf(z) ∈ A is in the classM(ρ, φ, t), if it satisfies

(1.5)

{
(1− t)[ρz2f ′′(z) + zf ′(z)]

ρz[f ′(z)− tf ′(tz)] + (1− ρ)[f(z)− f(tz)]

}
≺ φ(z)

and,

(1.6)

{
(1− t)[ρw2g′′(w) + wg′(w)]

ρw[g′(w)− tg′(tw)] + (1− ρ)[g(w)− g(tw)]

}
≺ φ(w)

|t| ≤ 1, t 6= 1, 0 ≤ ρ ≤ 1.
If ρ = 0 andρ = 1 in M(ρ, φ, t), we get the classesS∗(φ, t) andT (φ, t) respectively, which
were studied by Goyal and Pranay Goswami [9].

Definition 1.3. A functionf ∈ A is said to be in the classM(λ, φ, t) if it satisfies

(1.7)

{
(1− t)[λz2f ′′′(z) + (1 + 2λ)z2f ′′(z) + zf ′(z)]

λ[z2f ′′(z)− t2z2f ′′(tz)] + z[f ′(z)− tf ′(tz)]

}
≺ φ(z)

and,

(1.8)

{
(1− t)[λw2g′′′(w) + (1 + 2λ)w2g′′(w) + wg′(w)]

λ[w2g′′(w)− t2w2g′′(tw)] + w[g′(w)− tg′(tw)]

}
≺ φ(w)

|t| ≤ 1, t 6= 1, 0 ≤ λ ≤ 1.

Forλ = 0, we get the classT (φ, t) which was studied by Goyal and Pranay Goswami [9].

2. COEFFICIENT ESTIMATES

For functions in the classM(ρ, µ, φ, t), the following results are obtained.

Theorem 2.1. If f ∈ M(ρ, µ, φ, t), then
(2.1)

|a2| ≤
B1

√
B1p

(1− t)|B2
1 [(1 + 2ρ − 2µ + 6ρµ)(2 + t)− (1 + ρ − µ + 2ρµ)2(1 + t)]− (B2 − B1)(1− t)(1 + ρ − µ + 2ρµ)2|

and

(2.2) |a3| ≤

B1
2

[|2(1 + 2ρ − 2µ + 6ρµ)(2 + t)− (1 + ρ − µ + 2ρµ)2(1 + t)|+ |(1 + ρ − µ + 2ρµ)2(1 + t)|]
+|B2 − B1|(2 + t)|1 + 2ρ − 2µ + 6ρµ|

(2 + t)(1 + t)|1 + 2ρ − 2µ + 6ρµ||(2 + t)(1 + 2ρ − 2µ + 6ρµ)− (1 + t)(1 + ρ − µ + 2ρµ)2|
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|t| ≤ 1, t 6= 1, 0 ≤ µ ≤ ρ ≤ 1.

Proof. Let f ∈ M(ρ, µ, φ, t) andg = f−1. Then there are analytic functionsu, v : D → D,
with u(0) = v(0) = 0, satisfying

(2.3)

{
(1− t)[ρµz3f ′′′(z) + (2ρµ + ρ− µ)z2f ′′(z) + zf ′(z)]

ρµz2[f ′′(z)− t2f ′′(tz)] + (ρ− µ)z[f ′(z)− tf ′(tz)] + (1− ρ + µ)[f(z)− f(tz)]

}
= φ(u(z))

and,

(2.4)

{
(1− t)[ρµw3g′′′(w) + (2ρµ + ρ− µ)w2g′′(w) + wg′(w)]

ρµw2[g′′(w)− t2g′′(tw)] + (ρ− µ)w[g′(w)− tg′(tw)] + (1− ρ + µ)[g(w)− g(tw)]

}
= φ(v(w))

Define the functionsp1 andp2 by

p1(z) =
1 + u(z)

1− u(z)
= 1 + c1z + c2z

2 + · · · and p2(z) =
1 + v(z)

1− v(z)
= 1 + b1z + b2z

2 + · · ·

or, equivalently,

(2.5) u(z) =
p1(z)− 1

p1(z) + 1
=

1

2

(
c1z +

(
c2 −

c2
1

2

)
z2 + · · ·

)
and

(2.6) v(z) =
p2(z)− 1

p2(z) + 1
=

1

2

(
b1z +

(
b2 −

b2
1

2

)
z2 + · · ·

)
Thenp1 andp2 are analytic inD with p1(0) = 1 = p2(0). Sinceu, v : D → D, the functionsp1

andp2 have positive real part inD, and|bi| ≤ 2 and|ci| ≤ 2. In view of (2.3), (2.4), (2.5) and
(2.6), clearly�

(1− t)[ρµz3f ′′′(z) + (2ρµ + ρ − µ)z2f ′′(z) + zf ′(z)]

ρµz2[f ′′(z)− t2f ′′(tz)] + (ρ − µ)z[f ′(z)− tf ′(tz)] + (1− ρ + µ)[f(z)− f(tz)]

�
= φ

�
p1(z)− 1

p1(z) + 1

�

and,�
(1− t)[ρµw3g′′′(w) + (2ρµ + ρ − µ)w2g′′(w) + wg′(w)]

ρµw2[g′′(w)− t2g′′(tw)] + (ρ − µ)w[g′(w)− tg′(tw)] + (1− ρ + µ)[g(w)− g(tw)]

�
= φ

�
p1(w)− 1

p1(w) + 1

�
(2.7)

Using (2.5) and (2.6) together with (1.2), it is evident that

(2.8) φ

(
p1(z)− 1

p1(z) + 1

)
= 1 +

1

2
B1c1z +

(
1

2
B1

(
c2 −

c2
1

2

)
+

1

4
B2c

2
1

)
z2 · · ·

and

(2.9) φ

(
p2(w)− 1

p2(w) + 1

)
= 1 +

1

2
B1b1w +

(
1

2
B1

(
b2 −

b2
1

2

)
+

1

4
B2b

2
1

)
w2 · · ·

Since,f ∈ M(ρ, µ, φ, t) has the Maclaurin series given by (1.1), a computation shows that its
inverseg = f−1 has the expansion

(2.10) g(w) = f−1(w) = w − a2w
2 + (2a2

2 − a3)w
3 + . . .

Since,�
(1− t)[ρµz3f ′′′(z) + (2ρµ + ρ − µ)z2f ′′(z) + zf ′(z)]

ρµz2[f ′′(z)− t2f ′′(tz)] + (ρ − µ)z[f ′(z)− tf ′(tz)] + (1− ρ + µ)[f(z)− f(tz)]

�

= 1 + a2(1− t)(1 + ρ − µ + 2ρµ)z + z2(1− t)[a3(2 + t)(1 + 2ρ − 2µ + 6ρµ)− a2(1 + t)(1 + ρ − µ + 2ρµ)] + · · ·

and,�
(1− t)[ρµw3g′′′(w) + (2ρµ + ρ − µ)w2g′′(w) + wg′(w)]

ρµw2[g′′(w)− t2g′′(tw)] + (ρ − µ)w[g′(w)− tg′(tw)] + (1− ρ + µ)[g(w)− g(tw)]

�

= 1− a2w(1− t)(1 + ρ − µ + 2ρµ)

+ w2(1− t)
�
[a2

2[2(1 + 2ρ − 2µ + 6ρµ)(2 + t)− (1 + ρ − µ + 2ρµ)2(1 + t)]− a3(1 + 2ρ − 2µ + 6ρµ)(2 + t)]
	

+ · · ·
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It follows from (2.7), (2.8) and (2.9) that

(2.11) a2(1− t)(1 + ρ− µ + 2ρµ) =
1

2
B1c1

(2.12) a3(2+ t)(1− t)(1+2ρ− 2µ+6ρµ)−a2
2(1+ t)(1− t)(1+ ρ−µ+2ρµ)2 =

1
2
B1

(
c2 −

c2
1

2

)
+

1
4
B2c

2
1

|t| ≤ 1, t 6= 1, 0 ≤ µ ≤ ρ ≤ 1.

(2.13) − a2(1− t)(1 + ρ− µ + 2ρµ) =
B1b1

2

and
(2.14)

a2
2(1−t)[2(1+2ρ−2µ+6ρµ)(2+t)−(1+t)(1+ρ−µ+2ρµ)2]−a3(1−t)(2+t)(1+2ρ−2µ+6ρµ) =

1

2
B1

�
b2 −

b2
1

2

�
+

1

4
B2b

2
1

From (2.11) and (2.13), it follows that

(2.15) c1 = −b1

Now (2.12), (2.13), (2.14) and (2.15) yield

a2
2 =

B3
1(b2 + c2)

4(1− t){B2
1 [(1 + 2ρ − 2µ + 6ρµ)(2 + t)− (1 + ρ − µ + 2ρµ)2(1 + t)]− (B2 − B1)(1− t)(1 + ρ − µ + 2ρµ)2}

and

a3 =

B1{c2[2(2 + t)(1 + 2ρ − 2µ + 6ρµ)− (1 + t)(1 + ρ − µ + 2ρµ)2] + b2(1 + t)(1 + ρ − µ + 2ρµ)2}
+c2

1(B2 − B1)(2 + t)(1 + 2ρ − 2µ + 6ρµ)

4(1− t)(2 + t)(1 + 2ρ − 2µ + 6ρµ)[(2 + t)(1 + 2ρ − 2µ + 6ρµ)− (1 + t)(1 + ρ − µ + 2ρµ)2]

which in view of the well known inequalities|bi| ≤ 2 and|ci| ≤ 2 for functions with positive
real part, gives us the desired estimate on|a2

2| and |a3| as asserted in (2.2) and (2.3) respec-
tively.

Corollary 2.2. If f ∈ M(ρ, φ, t), then the function has the coefficient inequalities as|a2| ≤
B1
√

B1√
(1−t)|B2

1 [(1+2ρ)(2+t)−(1+t)(1+ρ)2]−(B2−B1)(1−t)(1+ρ)2|
and

|a3| ≤
B1
2

[|2(1+2ρ)(2+t)−(1+ρ)2(1+t)|+|(1+ρ)2(1+t)|+|B2−B1|(2+t)|1+2ρ|
(2+t)(1+t)|1+2ρ||(2+t)(1+2ρ)−(1+t)(1+ρ)2| .

By puttingµ = 0 in (2.1) and (2.2), the above estimates can be derived.

Corollary 2.3. If f ∈ T (φ, t), then the function gets the coefficient inequalities as|a2| ≤
B1
√

B1√
(1−t)|B2

1(2−t)−4(1−t)(B2−B1)|
and|a3| ≤ B1+|B2−B1|

(1−t)(2−t)
.

By puttingρ = 1 in the above Corollary (2.2), these estimates can be obtained.

Corollary 2.4. If f ∈ S∗(φ, t), then the function obtains the following coefficient inequalities
as|a2| ≤ B1

√
B1√

(1−t)|B2
1−(1−t)(B2−B1)|

and|a3| ≤ B1+|B2−B1|
(1−t)

.

When we takeρ = 0, the Corollary 2.3 yield these estimates.

Theorem 2.5. If f ∈ M(λ, φ, t), then

(2.16) |a2| ≤
B1

√
B1√

(1− t)|B2
1 [3(1 + 2λ)(2 + t)− 4(1 + t)(1 + λ)2]− 4(B2 −B1)(1− t)(1 + λ)2|

and

(2.17) |a3| ≤
B1[|3(1 + 2λ)(2 + t)− 2(1 + λ)2(1 + t)|+ 2(1 + λ)2(1 + t)] + 3|B2 −B1|(2 + t)|1 + 2λ|

3(2 + t)(1− t)|1 + 2λ||3(2 + t)(1 + 2λ)− 4(1 + t)(1 + λ)2|
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Proof. Let f ∈ M(λ, φ, t) andg = f−1. Then there are analytic functionsu, v : D → D with
u(0) = v(0) = 0, satisfying{

(1− t)[λz3f ′′′(z) + (1 + 2λ)z2f ′′(z) + zf ′(z)]

λ[z2f ′′(z)− t2z2f ′′(tz)] + z[f ′(z)− tf ′(tz)]

}
= φ(u(z))

and,{
(1− t)[λw3g′′′(w) + (1 + 2λ)w2g′′(w) + wg′(w)]

λ[w2g′′(w)− t2w2g′′(tw)] + w[g′(w)− tg′(tw)]

}
= φ(v(w))(2.18)

In view of (2.5), (2.6) and (2.18), clearly{
(1− t)[λz3f ′′′(z) + (1 + 2λ)z2f ′′(z) + zf ′(z)]

λ[z2f ′′(z)− t2z2f ′′(tz)] + z[f ′(z)− tf ′(tz)]

}
= φ

(
p1(z)− 1

p1(z) + 1

)
and,{

(1− t)[λw3g′′′(w) + (1 + 2λ)w2g′′(w) + wg′(w)]

λ[w2g′′(w)− t2w2g′′(tw)] + w[g′(w)− tg′(tw)]

}
= φ

(
p1(w)− 1

p1(w) + 1

)
Using (2.5) and (2.6) together with (1.2), we get (2.8) and (2.9).
Sincef ∈ M(λ, φ, t) has the Maclaurin series given by (1.1), a computation shows that its
inverseg = f−1 has the expression as (2.10).
Since{

(1− t)[λz3f ′′′(z) + (1 + 2λ)z2f ′′(z) + zf ′(z)]

λ[z2f ′′(z)− t2z2f ′′(tz)] + z[f ′(z)− tf ′(tz)]

}
= 1 + 2a2(1 + λ)(1− t)z + (1− t)[3a3(1 + 2λ)(2 + t)− 4a2

2(1 + λ)2(1 + t)]z2 + · · ·
and{

(1− t)[λw3g′′′(w) + (1 + 2λ)w2g′′(w) + wg′(w)]

λ[w2g′′(w)− t2w2g′′(tw)] + w[g′(w)− tg′(tw)]

}
= 1− 2a2(1 + λ)(1− t)w

+ (1− t){−3a3(1 + 2λ)(2 + t) + 2a2
2[3(1 + 2λ)(2 + t)− 2(1 + λ)2(1 + t)]}w2 + · · ·

it follows from (2.8), (2.9) and (2.18) that

(2.19) 2a2(1 + λ)(1− t) =
1

2
B1c1

(2.20) (1− t)[3a3(1 + 2λ)(2 + t)− 4a2
2(1 + λ)2(1 + t)] =

1

2
B1

(
c2 −

c2
1

2

)
+

1

4
B2c

2
1

(2.21) − 2a2(1 + λ)(1− t) =
1

2
B1b1

(2.22) (1− t){−3a3(1 + 2λ)(2 + t) + 2a2
2[3(1 + 2λ)(2 + t)− 2(1 + λ)2(1 + t)]} =

1
2
B1

(
b2 −

b2
1

2

)
+

1
4
B2b

2
1

|t| ≤ 1, t 6= 1, 0 ≤ λ ≤ 1
from (2.19) and (2.21), it follows (2.15).

Now (2.20), (2.21), (2.22) and (2.15) yield

a2
2 =

B3
1(b2 + c2)

4(1− t){B2
1 [3(1 + 2λ)(2 + t)− 4(1 + λ)2(1 + t)]− 4(1− t)(1 + λ)2(B2 −B1)}

and

a3 =
B1
2
{c2[3(1 + 2λ)(2 + t)− 2(1 + t)(1 + λ)2] + 2b2(1 + t)(1 + λ)2}+ B2−B1

4
3c2

1(1 + 2λ)(2 + t)

3(1 + 2λ)(1− t)(2 + t)[3(1 + 2λ)(2 + t)− 4((1 + λ)2(1 + t)]

AJMAA, Vol. 10, No. 1, Art. 1, pp. 1-7, 2013 AJMAA

http://ajmaa.org


CERTAIN COEFFICIENTESTIMATES FORBI-UNIVALENT SAKAGUCHI TYPE FUNCTIONS 7

which in view of the well known inequalities|bi| ≤ 2 and |ci| ≤ 2 for functions with pos-
itive real part, gives us the required estimate on|a2

2| and |a3| as asserted in (2.16) and (2.17)
respectively.

Remark 2.1. Forλ = 0, the function obtains coefficient estimates as in Corollary 2.3.

REFERENCES

[1] R. M. ALI, S. K. LEE, V. RAVICHANDRAN, and S. SUPRAMANIAM, The Fekete-Szigö coef-
ficient functional for transforms of analytic functions,Bull. Iranian Math. Soc., 35(2) (2009), pp.
119–142.

[2] R. M. ALI, V. RAVICHANDRAN and N. SEENIVASAGAN, Coefficient bounds forp-valent func-
tions,Appl. Math. Comput., 187(1) (2007), pp. 35–46.

[3] R. M. ALI, SEE KEONG LEE, V. RAVICHANDRAN and SHAMANI SUPRAMANIAM, Coef-
ficient estimates for bi-univalent Ma-Minda starlike and convex functions,AR XIV: 1108, 4087 V1
[Math. CV], 2011.

[4] B. BHOWMIK and S. PONNUSAMY, Coefficient inequalities for concave and meromorphically
starlike univalent functions,Ann. Polon. Math., 93(2) (2008), pp. 177–186.

[5] B. BHOWMIK, S. PONNUSAMY and K. J. WIRTHS, On the Fekete-Szegö problem for concave
univalent functions,J. Math. Anal. Appl., 373(2) (2011), pp. 432–438.

[6] D. A. BRANNAN and T. S. TAHA, On some classes of bi-univalent functions,Studia Univ. Babes-
Bolyai Math., 31(2) (1986), pp. 70–77.

[7] D. A. BRANNAN, J. CLUNIE and W. E. KIRWAN, Coefficient estimates for a class of star-like
functions,Canad. J. Math., 22 (1970), pp. 476–485.

[8] P. L. DUREN, Univalent functions, Grundlehren der Mathematischen wissenschaften, 259,
Springer, New York, (1983).

[9] S. P. GOYAL and PRANAY GOSWAMI, Certain coefficient inequalities for Sakaguchi type func-
tions and applications to fractional derivative operator,Acta Unisarsities Apulensis(No. 1912009).

[10] M. LEWIN, On a coefficient problem for bi-univalent functions,Proc. Amer. Math. Soc., 18(1967),
pp. 63–68.

[11] W. C. MA and D. MINDA, A unified treatment of some special classes of univalent functions, in :
Proceedings of Conference of Complex Analysis, (Tianjin, 1992), pp. 157–169, Conf. Proc. Lecture
Notes Anal. I Int. Press, Cambridge, MA.

[12] E. NETANYAHU, The minimal distance of the image boundary from the origin and the second
coefficient of a univalent function in|z| < 1, Arch. Rational Mech. Anal., 32 (1969), pp. 100–112.

[13] T. N. SHANMUGHAM, C. RAMACHANDRAN and V. RAVICHANDRAN, Fekete-Szegö prob-
lem for a subclasses of starlike functions with respect to symmetric points,Bull. Korean Math. Soc.,
43(3) (2006), pp. 589–598.

[14] H. M. SRIVASTAVA, A. K. MISHRA and P. GCHHAYAT, Certain subclasses of analytic and bi-
univalent functions,Appl. Math. Lett., 23(10) (2010), pp. 1188–1192.

[15] B. SRUTHA KEERTHI, Certain coefficient inequalities for Sakaguchi type functions and appli-
cations to fractional derivatives,International Journal of Mathematical Archive, 2(8) (2011), pp.
1333–1340, ISSN 2229–5046.

[16] B. SRUTHA KEERTHI, S. CHINTHAMANI, Certain coefficient inequalities for Sakaguchi type
functions and applications to fractional derivatives,International Mathematical Forum, 7(14)
(2012), pp. 695–706.

AJMAA, Vol. 10, No. 1, Art. 1, pp. 1-7, 2013 AJMAA

http://ajmaa.org

	1. Introduction
	2. Coefficient Estimates
	References

