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Abstract. In this note, we prove have shown that a simple iteration method
whose code is written in MATLAB can work better than the method intro-
duced in [7-8]. For this purpose, some examples are given to illustrate the
implementation and efficiency of the method.

1. Introduction and Preliminaries

In [1-8], the authors consider absolute value equations of the form

Ax − |x| = b, (1.1)

where A ∈ Rn×n is a symmetric matrix, b ∈ Rn and |x| will denote the
vector in Rn with absolute values of components of x. The absolute value
equation (1.1) is a special case of the generalized absolute value equation of
the type

Ax + B|x| = b, (1.2)

where B ∈ Rn×n is a matrix, was introduced and investigated in a more
general form in [1]. Mangasarian [1-2] has shown that the absolute value
equation (1.1) is equivalent to the linear complementarity problem (LCP).
If B is a zero matrix, then generalized absolute value equation (1.2) reduces
to a system of linear equations Ax = b.

In [9] Ujevic introduced a new iterative method for the solution of system
of linear equations. By using the techniques of Ujevic [9], Noor et al. [7-
8] suggested an iterative method for solving the absolute value equation
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Ax − |x| = b, where A ∈ Rn×n is a symmetric matrix and b ∈ Rn, coupled
with the minimization technique.

In this note, we prove have shown that a simple iteration method whose
code is written in MATLAB can work better than the method introduced
in [7-8]. For this purpose, some examples are given to illustrate the imple-
mentation and efficiency of the method.

2. Numerical results

We consider the following examples.

Exmaple 1 ([7]). Let A be a matrix whose diagonal elements are 500
and the nondiagonal elements are chosen randomly from the interval [1, 2]
such that A is asymmetric matrix. Let b = (A− I)e where I is the identity
matrix of order n and e is n × 1 vector whose elements are all equal to
unity such that x = (1, 1, ..., 1)T is the exact solution. The stopping criteria
is ‖xk − xk−1‖ < 10−6 and the initial guess is x0 = (0, 0, ..., 0)T.

% testfile.m

clear all

close all

format long

n=1000;kk=4;

A=zeros(n,n);

for i=1:n

for j=1:n

if i==j;

A(i,j)=500;

else

A(i,j)=1+rand(1,1);

end

end

end

x0=[];

for i=1:n

x0(i)=0;

end

e=[];

for i=1:n
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e(i)=1;

end

I=eye(n);

a=[];

c=[];

x=[];

b=[];

for k=1:kk

c=a;

b=(A-I)*e’+x0’;

x=inv(A)*b;

for i=1:n

if x(i)<=0;

x0(i)=-x(i);

else

x0(i)=x(i);

end

end

a=x;

end

a-c

The numerical results are shown in the following table:

n

No of Iterations
Noor et al.
method [7]

TOL
No of Iterations
Simple iteration

method

Maximum absolute
error in TA method

10 4 10−6 4 0.74318132758933× 10−8

50 4 10−6 4 0.54283729733484× 10−8

100 5 10−6 4 0.38951438741108× 10−8

Exmaple 2 ([9]). Let the matrix A be given by aii = 4n, ai,i+1 = ai+1, i =
n, aij = 0.5, i = 1, 2, ..., n. Let b = (A−I)e, where I is the identity matrix of
order n and e is n× 1 vector whose elements are all equal to unity such that
x = (1, 1, ..., 1)T is the exact solution. The stopping criteria is ‖xk − xk−1‖ <

10−6 and the initial guess is x0 = (x1, x2, ..., xn)
T , xi = 0.001 ∗ i.
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% testfile.m

clear all

close all

%format long

n=10;kk=6;

A=zeros(n,n);

for i=1:n

for j=1:n

if abs(i-j)==1

A(i,j)=n;

else

if i==j;

A(i,j)=4*n;

else

A(i,j)=0.5;

end

end

end

end

A

x0=[];

for i=1:n

x0(i)=0.001*i;

end

e=[];

for i=1:n

e(i)=1;

end

I=eye(n);

a=[];

c=[];

x=[];

b=[];
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for k=1:kk

c=a;

b=(A-I)*e’+x0’;

x=inv(A)*b;

for i=1:n

if x(i)<=0;

x0(i)=-x(i);

else

x0(i)=x(i);

end

end

a=x;

end

a-c

The numerical results are shown in the following table:

n

No of Iterations
Noor et al.
method [ ]

TOL
No of Iterations
Simple iteration

method

Maximum absolute
error in TA method

10 7 10−6 4 0.80771307420235× 10−8

50 9 10−6 4 0.81141921848271× 10−7

100 8 10−6 4 0.10214789458729× 10−7

1000 4 0.24179436231009× 10−9
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