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LOCAL CONVERGENCE OF SOME
HIGH ORDER ITERATIVE METHODS

BASED ON THE DECOMPOSITION TECHNIQUE
USING ONLY THE FIRST DERIVATIVE

Ioannis K. Argyros and Santhosh George

Abstract. We present a local convergence analysis of some high order iterative methods

based on the decomposition technique using only the first derivative for solving equations in order

to approximate a solution of a nonlinear equation. In earlier studies hypotheses on the higher

derivatives are used. Thus by using only first derivative, we extended the applicability of these

methods. Moreover the radius of convergence and computable error bounds on the distances

involved are also given in this study. Numerical examples are also presented in this study.

1 Introduction

In this study we are concerned with the problem of approximating a locally unique
solution x∗ of equation

F (x) = 0, (1.1)

where F : D ⊆ R → R is a nonlinear function, D is a convex subset of R. Newton-like
methods are used for finding solutions of equation (1.1). These methods are usually
studied based on: semi-local and local convergence. The semi-local convergence
matter is, based on the information around an initial point, to give conditions
ensuring the convergence of the iterative procedure; while the local one is, based
on the information around a solution, to find estimates of the radii of convergence
balls [1, 2, 24, 25, 32].

Third order methods such as Euler’s, Halley’s, super Halley’s, Chebyshev’s
require the evaluation of the second derivative F ′′ at each step, which in general
is very expensive. That is why many authors have used higher order multipoint
methods [24]. In this paper we study the one-step method defined for each n =
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0, 1, 2, · · · , by

xn+1 = xn − (F ′(xn) + F (xn)H(xn))
−1F (xn), (1.2)

the two-step method

yn = xn − (F ′(xn) + F (xn)H(xn))
−1F (xn), (1.3)

xn+1 = yn − (F ′(yn) + F (yn)H(yn))
−1F (yn)

and the three-step method

yn = xn − (F ′(xn) + F (xn)H(xn))
−1F (xn),

zn = yn − (F ′(yn) + F (yn)H(yn))
−1F (yn), (1.4)

xn+1 = zn − (F ′(zn) + F (zn)H(zn))
−1F (zn),

where x0 is an initial point, G : D ⊆ R → R a continuously differentiable function

and H(x) = G′(x)
G(x) for each x ∈ D. These methods were derived by using the

decomposition technique in [16, 21, 22, 30, 31]. The efficiency, motivation and
the advantages of these methods over other competing methods were also given
in these references. Several choices of the function G are possible. For example,
let G(x) = e−αx. Then, methods (1.2)–(1.4) reduce, respectively to the first-step
method

xn+1 = xn − (F ′(xn)− αF (xn))
−1F (xn), (1.5)

the two-step method

yn = xn − (F ′(xn)− αF (xn))
−1F (xn), (1.6)

xn+1 = yn − (F ′(yn)− αF (yn))
−1F (yn)

and the three-step method

yn = xn − (F ′(xn)− αF (xn))
−1F (xn),

zn = yn − (F ′(yn)− αF (yn))
−1F (yn), (1.7)

xn+1 = zn − (F ′(zn)− αF (zn))
−1F (zn).

For α = 0, method (1.5) merges to method obtained by He et al. [16] and Noor et
al. [30]. If α = 0 in method (1.6), then we obtain the method given by Traub in [32]
and Noor et al. in [21, 22, 31]. Moreover, if we set α = 0, 1

2 , 1, we obtain other well
known methods for solving nonlinear equations [3, 4, 24, 25, 32]. Furthermore, many
other choices of function G are possible. Notice that in particular the eight order
of convergence for method (1.4) was shown using Taylor expansions and hypotheses
reaching up to the sixth derivative of function F and the third derivative of function
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Local convergence of some high order iterative methods 53

G although only the first derivative of these functions appear in the definition of these
methods. Therefore, these hypotheses restrict the applicability of these methods.

As a motivational example, let us define function f on D = [−1
2 ,

5
2 ] by

f(x) =

{
x3 lnx2 + x5 − x4, x ̸= 0
0, x = 0

Choose x∗ = 1. We have that

f ′(x) = 3x2 lnx2 + 5x4 − 4x3 + 2x2,

f ′′(x) = 6x lnx2 + 20x3 − 12x2 + 10x

f ′′′(x) = 6 lnx2 + 60x2 − 24x+ 22.

Then, obviously, function f ′′′ is unbounded on D.
Notice that, in-particular there is a plethora of iterative methods for approximating

solutions of nonlinear equations defined on R [24]. These results show that if the
initial point x0 is sufficiently close to the solution x∗, then the sequence {xn}
converges to x∗. But how close to the solution x∗ the initial guess x0 should be?
These local results give no information on the radius of the convergence ball for the
corresponding method. We address this question for methods (1.2)-(1.4) in Section
2. The same technique can be used to other methods.

In the present paper we only use hypotheses on the first derivative. This way we
expand the applicability of method (1.2).

The rest of the paper is organized as follows: Section 2 contains the local
convergence analysis of methods (1.2)-(1.4). The numerical examples are presented
in the concluding Section 3.

2 Local convergence analysis

We present the local convergence analysis of method (1.4), method (1.3) and method
(1.2) in this section, respectively. Let L0 > 0, L > 0 and M ≥ 1 be given parameters
and let ϕ : [0, 1

L0
] → (0,+∞) be a continuous and nondecreasing function. It is

convenient for the local convergence analysis of the method (1.4) that follows to
define some functions and parameters. Define function p1 and hp1 on the interval
[0, 1

L0
) by

p1(t) = (L0 +Mϕ(t))t,

and
hp1(t) = p1(t)− 1.

Then, we have that hp1(0) = −1 < 0 and hp1(
1
L0

) = M
L0

ϕ( 1
L0

) ≥ 0. It follows from

the intermediate value theorem that function hp1 has zeros in the interval (0, 1
L0

).
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Denote by rp1 the smallest such zero. Define functions g1 and h1 on the interval
[0, rp1) by

g1(t) =
1

2(1− L0t)
[1 +

2M2ϕ(t)

1− p1(t)
]t,

and

h1(t) = g1(t)− 1.

Then, we have that h1(0) = −1 < 0 and h1(t) → +∞ as t → r−p1 . Denote by r1 the
smallest zero of functions h1 on the interval (0, rp1). Define functions p2 and hp2 on
the interval [0, rp1) by

p2(t) = [L0 +Mϕ(t)]g1(t)t,

and

hp2(t) = p2(t)− 1.

Then, we get that hp2(0) = −1 < 0 and hp2(t) → +∞ as t → r−p1 . Denote by rp2 the
smallest zero of functions hp2 on the interval (0, rp1). Define functions g2 and h2 on
the interval [0, rp2) by

g2(t) = (1 +
M

1− p2(t)
)g1(t)

and

h2(t) = g2(t)− 1.

We get that h2(0) = −1 < 0 and h2(t) → +∞ as t → r−p2 . Denote by r2 the smallest
zero of function h2 on the interval (0, rp1). Define functions p3 and hp3 on the interval
[0, rp2) by

p3(t) = [L0 +Mϕ(t)]g2(t)t

hp3(t) = p3(t)− 1.

Then, we have that hp3(0) = −1 < 0 and hp3(t) → +∞ as t → r−p2 . Denote by rp3
the smallest zero of functions hp3 on the interval (0, rp2). Finally, define functions g3
and h3 on the interval [0, rp3) by

g3(t) = (1 +
M

1− p3(t)
)g2(t)

and

h3(t) = g3(t)− 1.

Then, we have that h3(0) = −1 < 0 and h3(t) → +∞ as t → r−p3 . Denote by r3 the
smallest zero of functions h3 on the interval (0, rp3). Set

r = min{r1, r2, r3}. (2.1)
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Local convergence of some high order iterative methods 55

Then, we have that for each t ∈ [0, r)

0 ≤ p1(t) < 1 (2.2)

0 ≤ g1(t) < 1, (2.3)

0 ≤ p2(t) < 1, (2.4)

0 ≤ g2(t) < 1, (2.5)

0 ≤ p3(t) < 1 (2.6)

and
0 ≤ g3(t) < 1. (2.7)

Denote by U(v, ρ), Ū(v, ρ) the open and closed balls in R, respectively, with center
v ∈ R and of radius ρ > 0. Next,we present the local convergence analysis of method
(1.4) using the preceding notation.

THEOREM 2.1. Let F,G : D ⊆ R → R be a differentiable function. Suppose
that there exist x∗ ∈ D parameters L0 > 0, L > 0,M ≥ 1 and a continuous and

nondecreasing function ϕ : [0, 1
L0

) such that for H(x) = G′(x)
G(x) and for each x, y ∈ D

F (x∗) = 0, F ′(x∗) ̸= 0, G(x) ̸= 0, if F ̸= G, (2.8)

|F ′(x∗)−1(F ′(x)− F ′(x∗))| ≤ L0|x− x∗|, (2.9)

|F ′(x∗)−1(F ′(x)− F ′(y))| ≤ L|x− y|, (2.10)

|F ′(x∗)−1F ′(x)| ≤ M, (2.11)

|H(x)| ≤ ϕ(|x− x∗|) (2.12)

and
Ū(x∗, r) ⊆ D, (2.13)

where the radius r is given by (2.1). Then, the sequence {xn} generated for x0 ∈
U(x∗, r) − {x∗} by method (1.4) is well defined, remains in U(x∗, r) for each n =
0, 1, 2, · · · and converges to x∗. Moreover, the following estimates hold

|yn − x∗| ≤ g1(|xn − x∗|)|xn − x∗| < |xn − x∗| < r, (2.14)

|zn − x∗| ≤ g2(|xn − x∗|)|xn − x∗| < |xn − x∗| (2.15)

and
|xn+1 − x∗| ≤ g3(|xn − x∗|)|xn − x∗| < |xn − x∗|, (2.16)

where the ′′g′′ functions are defined above Theorem 2.1. Furthermore, if there exists
T ∈ [r, 2

L0
) such that Ū(x∗, T ) ⊂ D, then the limit point x∗ is the only solution of

equation F (x) = 0 in Ū(x∗, T ).
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Proof. We shall show estimates (2.14)–(2.16) using mathematical induction. Using
(2.1), (2.9) and the hypothesis x0 ∈ U(x∗, r)− {x∗} we have that

|F ′(x∗)−1(F ′(x0)− F ′(x∗))| ≤ L0|x0 − x∗| < L0r < 1. (2.17)

It follows from (2.17) and the Banach Lemma on invertible functions [3, 4, 25, 32]
that F ′(x0)

−1 ∈ L(R,R) and

|F ′(x0)
−1F ′(x∗)| ≤ 1

1− L0|x0 − x∗|
<

1

1− L0r
. (2.18)

Next, we shall show that F ′(x0) + F (x0)H(x0) ̸= 0. We can write by (2.12) that

F (x0) = F (x0)− F (x∗) =

∫ 1

0
F ′(x∗ + θ(x0 − x∗))(x0 − x∗)dθ. (2.19)

Notice that |x∗+θ(y0−x∗)−x∗| = θ|y0−x∗| < r. Hence, x∗+θ(y0−x∗) ∈ U(x∗, r).
Then, using (2.11) and (2.19), we get that

|F ′(x∗)−1F (x0)| = |
∫ 1

0
F ′(x∗)−1F ′(x∗ + θ(x0 − x∗))(x0 − x∗)dθ|

≤ M |x0 − x∗|. (2.20)

In view of (2.1), (2.2), (2.17) and (2.20), we have in turn that

|F ′(x∗)−1[F ′(x0)− F ′(x∗) + F (x0)H(x0)]|
≤ |F ′(x∗)−1(F (′x0)− F ′(x∗)−1|

+|F ′(x∗)−1F (x0)||H(x0)|
≤ L0|x0 − x∗|+Mϕ(|x0 − x∗|)|x0 − x∗|
= (L0 +Mϕ(|x0 − x∗|)) = p1(|x0 − x∗|) < 1. (2.21)

It follows from (2.21) that

|(F ′(x0) + F (x0)H(x0))
−1F ′(x∗)| ≤ 1

1− p1(|x0 − x∗|)
. (2.22)

Hence, y0 is well defined by the first substep of method (1.4) for n = 0, Using first
substep of method (1.4) for n = 0, (2.1), (2.3), (2.10), (2.18), (2.20) and (2.22) we
obtain from

y0 − x∗ = x0 − x∗ − F ′(x0)
−1F (x0)

+F ′(x0)
−1(F ′(x0) + F (x0)H(x0)− F ′(x0))(F

′(x0) + F (x0)H(x0))
−1F (x0)
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in turn that

|y0 − x∗| ≤ |F ′(x0)
−1F ′(x∗)|

×|F ′(x∗)−1

∫ 1

0
[F ′(x∗ + θ(x0 − x∗))− F ′(x∗)]dθ||x0 − x∗|

+|F ′(x0)
−1F ′(x∗)||(F ′(x0) + F (x0)H(x0))

−1F ′(x∗)||F ′(x∗)−1F ′(x0)|2|H(x0)|

≤ L|x0 − x∗|2

2(1− L0|x0 − x∗|)
+

M2ϕ(|x0 − x∗|)|x0 − x∗|2

(1− L0|x0 − x∗|)(1− p1(|x0 − x∗|))
= g1(|x0 − x∗|)|x0 − x∗| < |x0 − x∗| < r, (2.23)

which shows (2.14) for n = 0 and y0 ∈ U(x∗, r). As in (2.22), we show that

|(F ′(y0) + F (y0)H(x0))
−1F ′(x∗)| ≤ 1

1− p2(|x0 − x∗|)
. (2.24)

Hence, z0 is well defined by the second substep of method (1.4) for n = 0, Using the
second substep of method (1.4) for n = 0, (2.1), (2.5), (2.23) and (2.24) we get in
turn that

|z0 − x∗| ≤ |y0 − x∗|+ |(F ′(y0) + F (y0)H(x0))
−1F ′(x∗)||F ′(x∗)−1F (y0)|

≤ |y0 − x∗|+ M |y0 − x∗|
1− p2(|x0 − x∗|)

= [1 +
M

1− p2(|x0 − x∗|)
|y0 − x∗|

= [1 +
M

1− p2(|x0 − x∗|)
g1(|x0 − x∗|)|x0 − x∗|

= g2(|x0 − x∗|)|x0 − x∗| < |x0 − x∗| < r, (2.25)

which shows (2.15) for n = 0 and z0 ∈ U(x∗, r). As in (2.22) (for z0 = x0), we get
that

|(F ′(z0) + F (z0)H(x0))
−1F ′(x∗)| ≤ 1

1− p3(|x0 − x∗|)
. (2.26)

Hence, x1 is well defined by the last substep of method (1.4) for n = 0. Then, using
(2.1), (2.6), (2.7), (2.20) for z0 = x0, (2.25) and (2.26) we get in turn that

|x1 − x∗| ≤ |z0 − x∗|+ |(F ′(z0) + F (z0)H(z0))
−1F ′(x∗)|

×|F ′(x∗)−1F (x0)|

≤ |z0 − x∗|+ M |z0 − x∗|
1− p3(|x0 − x∗|)

= (1 +
M

1− p3(|x0 − x∗|
|z0 − x∗|

= g3(|x0 − x∗|)|x0 − x∗| < M |x0 − x∗| < r,
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which shows (2.16) for n = 0 and x1 ∈ U(x∗, r). By simply replacing x0, y0, z0, x1
by xk, yk, zk, xk+1 in the preceding estimates we arrive at estimates (2.14)–(2.16).
Using the estimate |xk+1 − x∗| < |xk − x∗| < r, we deduce that xk+1 ∈ U(x∗, r) and
limk→∞ xk = x∗. To show the uniqueness part, let Q =

∫ 1
0 F ′(y∗ + θ(x∗ − y∗)dθ for

some y∗ ∈ Ū(x∗, T ) with F (y∗) = 0. Using (2.9) we get that

|F ′(x∗)−1(Q− F ′(x∗))| ≤
∫ 1

0
L0|y∗ + θ(x∗ − y∗)− x∗|dθ

≤
∫ 1

0
(1− θ)|x∗ − y∗|dθ ≤ L0

2
R < 1. (2.27)

It follows from (2.27) and the Banach Lemma on invertible functions that Q is
invertible. Finally, from the identity 0 = F (x∗) − F (y∗) = Q(x∗ − y∗), we deduce
that x∗ = y∗.

�

REMARK 2.2. 1. In view of (2.9) and the estimate

|F ′(x∗)−1F ′(x)| = |F ′(x∗)−1(F ′(x)− F ′(x∗)) + I|
≤ 1 + |F ′(x∗)−1(F ′(x)− F ′(x∗))| ≤ 1 + L0|x− x∗|

condition (2.11) can be dropped and M can be replaced by

M(t) = 1 + L0t

or
M(t) = M = 2,

since t ∈ [0, 1
L0

).

2. The results obtained here can be used for operators F satisfying autonomous
differential equations [3] of the form

F ′(x) = P (F (x))

where P is a continuous operator. Then, since F ′(x∗) = P (F (x∗)) = P (0),
we can apply the results without actually knowing x∗. For example, let F (x) =
ex − 1. Then, we can choose: P (x) = x+ 1.

3. It is worth noticing that method (1.2) is not changing when we use the conditions
of Theorem 2.1 instead of the stronger conditions used in [19]. Moreover, we
can compute the computational order of convergence (COC) defined by

ξ = ln

(
|xn+1 − x∗|
|xn − x∗|

)
/ ln

(
|xn − x∗|
|xn−1 − x∗|

)
******************************************************************************

Surveys in Mathematics and its Applications 12 (2017), 51 – 63
http://www.utgjiu.ro/math/sma

http://www.utgjiu.ro/math/sma/v12/v12.html
http://www.utgjiu.ro/math/sma
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or the approximate computational order of convergence

ξ1 = ln

(
|xn+1 − xn|
|xn − xn−1|

)
/ ln

(
|xn − xn−1|
|xn−1 − xn−2|

)
.

This way we obtain in practice the order of convergence in a way that avoids
the bounds involving estimates using estimates higher than the first Fréchet
derivative of operator F.

THEOREM 2.3. Let F,G : D ⊆ R → R be a differentiable functions. Suppose
that there exist x∗ ∈ D parameters L0 > 0, L > 0,M ≥ 1 and a continuous and

nondecreasing functio ϕ : [0, 1
L0

) such that for H(x) = G′(x)
G(x) and (2.8)–(2.13) hold.

Then, the sequence {xn} generated for x0 ∈ U(x∗, r)− {x∗} by method (1.3) is well
defined, remains in U(x∗, r) for each n = 0, 1, 2, · · · and converges to x∗. Moreover,
the following estimates hold

|yn − x∗| ≤ g1(|xn − x∗|)|xn − x∗| < |xn − x∗| < r, (2.28)

and
|xn+1 − x∗| ≤ g2(|xn − x∗|)|xn − x∗| < |xn − x∗|, (2.29)

where the ′′g′′ functions are defined above Theorem 2.1. Furthermore, if there exists
T ∈ [r, 2

L0
) such that Ū(x∗, T ) ⊂ D, then the limit point x∗ is the only solution of

equation F (x) = 0 in Ū(x∗, T ).

Proof. Simply delete the work for (2.16) in the proof of Theorem 2.1 and define
the radius of convergence r by r = min{r1, r2}.

�

THEOREM 2.4. Let F,G : D ⊆ R → R be a differentiable functions. Suppose
that there exist x∗ ∈ D parameters L0 > 0, L > 0,M ≥ 1 and a continuous and

nondecreasing function ϕ : [0, 1
L0

) such that for H(x) = G′(x)
G(x) and (2.8)–(2.13) hold.

Then, the sequence {xn} generated for x0 ∈ U(x∗, r)− {x∗} by method (1.2) is well
defined, remains in U(x∗, r) for each n = 0, 1, 2, · · · and converges to x∗. Moreover,
the following estimate holds

|xn+1 − x∗| ≤ g1(|xn − x∗|)|xn − x∗| < |xn − x∗|, (2.30)

where the ′′g′′ functions are defined above Theorem 2.1. Furthermore, if there exists
T ∈ [r, 2

L0
) such that Ū(x∗, T ) ⊂ D, then the limit point x∗ is the only solution of

equation F (x) = 0 in Ū(x∗, T ).

Proof. Simply delete the work for (2.15) and (2.16) in the proof of Theorem 2.1
and define the radius of convergence r by r = r1.

�
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3 Numerical Examples

We present numerical examples for method (1.4) in this section. We use G(x) =
e−αx, ϕ(t) = |α| and α = 1

2 in all the examples below.

EXAMPLE 3.1. Let D = [−∞,+∞]. Define function f of D by

f(x) = sin(x). (3.1)

Then we have for x∗ = 0 that L0 = L = M = 1. The parameters are

rA = 0.6667, rp1 = 0.6667, r1 = 0.3772, rp2 = 0.4377,

r2 = 0.3446, rp3 = 0.0591, r3 = 0.3446.

EXAMPLE 3.2. Let D = [−1, 1]. Define function f of D by

f(x) = ex − 1. (3.2)

Using (3.2) and x∗ = 0, we get that L0 = e− 1 < L = M = e. The parameters are

rA = 0.3249, rp1 = 0.3679, r1 = 0.1690, rp2 = 0.2118,

r2 = 0.1326, rp3 = 0.0363, r3 = 0.0007.

EXAMPLE 3.3. Returning back to the motivational example at the introduction
of this study, we have L0 = L = 146.6629073, M = 101.5578008. The parameters
are

rA = 0.0045, rp1 = 0.0068, r1 = 0.0060, rp2 = 0.0061,

r2 = 0.0001, rp3 = 0.00001, r3 = 0.00001.
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[25] F.A. Potra and V. Ptǎk, Nondiscrete induction and iterative processes, Research
Notes in Mathematics, Vol. 103, Pitman Publ., Boston, MA, 1984. MR0754338.
Zbl 0549.41001.

[26] L. B. Rall, Computational solution of nonlinear operator equations, Robert E.
Krieger Publishing Company, New York, 1979. MR0240944. Zbl 0476.65033.

[27] H. Ren, Q. Wu and W. Bi, New variants of Jarratt method with sixth-
order convergence, Numer. Algorithms 52(4) (2009), 585-603. MR2563716. Zbl
1187.65052

[28] W.C. Rheinboldt, An adaptive continuation process for solving systems
of nonlinear equations, In: Mathematical models and numerical methods
(A.N.Tikhonov et al. eds.), Banach Center Pub. 3 (1978), 129-142. MR0514377.
Zbl 0378.65029.

[29] J.R. Sharma, Improved Chebyshev-Halley-methods with sixth and eighth order
of convergence, Appl. Math. Comput. 256(1) (2015), 119–124. MR3316053. Zbl
1338.65134

[30] F. A. Shah and M.A. Noor, Some efficient iterative methods for nonlinear
equations based on the decomposition method, Appl. Math. Comput. 57(1)
(2009), 101–106. MR2484261.

******************************************************************************
Surveys in Mathematics and its Applications 12 (2017), 51 – 63

http://www.utgjiu.ro/math/sma

http://www.ams.org/mathscinet-getitem?mr=0343585
https://zbmath.org/?q=an: 0266.65040
http://www.ams.org/mathscinet-getitem?mr=2524167
https://zbmath.org/?q=an:1162.65346
https://zbmath.org/?q=an:1162.65346
http://www.ams.org/mathscinet-getitem?mr=2282814
https://zbmath.org/?q=an:1113.65050
http://www.ams.org/mathscinet-getitem?mr=2290831
https://zbmath.org/?q=an:1113.65051
http://www.ams.org/mathscinet-getitem?mr=2654116
https://zbmath.org/?q=an:1267.650579
http://www.ams.org/mathscinet-getitem?mr=3293985
https://zbmath.org/?q=an:1286.65060
http://www.ams.org/mathscinet-getitem?mr=0754338
https://zbmath.org/?q=an:0549.41001
http://www.ams.org/mathscinet-getitem?mr=0240944
https://zbmath.org/?q=an:0476.65033
http://www.ams.org/mathscinet-getitem?mr=2563716
https://zbmath.org/?q=an:1187.65052
https://zbmath.org/?q=an:1187.65052
http://www.ams.org/mathscinet-getitem?mr=0514377
https://zbmath.org/?q=an:0378.65029
http://www.ams.org/mathscinet-getitem?mr=3316053
https://zbmath.org/?q=an:1338.65134
https://zbmath.org/?q=an:1338.65134
http://www.ams.org/mathscinet-getitem?mr=2484261
http://www.utgjiu.ro/math/sma/v12/v12.html
http://www.utgjiu.ro/math/sma


Local convergence of some high order iterative methods 63

[31] F. A. Shap and M.A. Noor, Some numerical methods for solving nonlinear
equations by using decomposition techniques, Appl. Math. Comput. 251 (2015),
1378–1386. MR3294725. Zbl 1328.65125.

[32] J.F. Traub, Iterative methods for the solution of equations, Prentice Hall
Englewood Cliffs, New Jersey, USA, 1964. MR0169356. Zbl 0121.11204.

[33] S. Weerakoon and T.G.I. Fernando, A variant of Newton’s method with
accelerated third-order convergence, Appl. Math. Lett. 13 (2000), 87-93.
MR1791767. Zbl 0973.65037.

[34] X. Wang and J. Kou, Convergence for modified Halley-like methods with less
computation of inversion, J. Diff. Eq. and Appl. 19(9) (2013), 1483-1500.
MR3173499. Zbl 1278.65081.

Ioannis K. Argyros

Department of Mathematical Sciences,
Cameron University,
Lawton, OK 73505, USA.
e-mail: iargyros@cameron.edu

Santhosh George
Department of Mathematical and Computational Sciences,
NIT Karnataka,
India-575 025.
e-mail:sgeorge@nitk.ac.in

License

This work is licensed under a Creative Commons Attribution 4.0 International License.

******************************************************************************
Surveys in Mathematics and its Applications 12 (2017), 51 – 63

http://www.utgjiu.ro/math/sma

http://www.ams.org/mathscinet-getitem?mr=3294725
https://zbmath.org/?q=an:1328.65125
http://www.ams.org/mathscinet-getitem?mr=0169356
https://zbmath.org/?q=an:0121.11204
http://www.ams.org/mathscinet-getitem?mr=1791767
https://zbmath.org/?q=an:0973.65037
http://www.ams.org/mathscinet-getitem?mr=3173499
https://zbmath.org/?q=an:1278.65081
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.utgjiu.ro/math/sma/v12/v12.html
http://www.utgjiu.ro/math/sma

	Introduction
	Local convergence analysis
	Numerical Examples

