. 2N

- >
- .
‘£ -
.. . : . >

N
o o
- . >
.
. . . ~
= . .
= -
-
-
.

-

= s -

- -

.
.

o
-
>

o
o
.

- I
...
-

C “:/:r,;mg,ﬁé/;{ -

.
.
.. -
.. .
.
@@‘»j%%-«‘««/c“\, .

o
e
.

SOLUTION OF SYMMETRIC LINEAR
COMPLEMENTARITY PROBLEMS BY ITERATIVE METHODS

by
0. L. Mangasarian

Computer Sciences Technical Report #275

July 1976




SOLUTION OF SYMMETRIC LINEAR
COMPLEMENTARITY PROBLEMS BY ITERATIVE METHODST)
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ABSTRACT

A unified treatment is given for iterative algorithms for the solu-
tion of the symmetric Tinear complementarity problem: Mx + g > 0, x > O,
xT(Mx+q) = 0, where M ds a given nxn symmetric real matrix and g
is a given nx1 vector. A general algorithm is proposed in which ré]ax«
ation may be performed both before and after projection on the nonnegative
orthant. The algorithm includes as special cases, extensions of the Jacobi,
Gauss-Seidel and nonsymmetric and symmetric successive over-relaxation
methods, for solving the symmetric linear complementarity problem. It
is shown first that any accumulation point of the iterates generated by

the general algorithm solves the linear complementarity problem. It is

])Research supported by Science Research Council Grant B/RG/4079.7, Na-
tional Science Foundation Grant DCR-74-20584 and the Wisconsin Alumni
Research Foundation.

2)Permanent address: Computer Sciences Department, University of Wis-
consin, 1210 West Dayton Street, Madison, Wisconsin 53706



then shown that a class of matrices for which the existence of an accum-
ulation point that solves the linear complementarity problem is guaranteed,
is the class of symmetric copositive plus matrices which satisfy a qualif-
.ication of the type: Mx + gq> 0 for some x in R" . This class includes
symmetric positive semidefinite matrices satisfying this qualification,

~symmetric strictly copositive matrices and symmetric positive matrices.
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