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1. Introduction.

Let & denote the set of all » x n symmetric
real matrices. We regard S an n(n + 1)/2-
dimensional linear space with the inner product
XeoeY =Tr XY of X and Y in S and the
Frobenius norm || X||F = (X e X2t X es.
We write X > O if X € S is positive definite,
and X = O if X € S is positive semidefinite.
Here O denotes the n x n zero matrix. We also
use the symbol S for the set of positive semidef-
inite symmetric matrices.

Let F be an n(n+1)/2-dimensional affine sub-
space of § x &, and
Fi={X.Y)eF : X=0,Y >0}

We are concerned with the SDLCP (semidefinite
linear complementarity problem):

Find an (X,Y) € 74 such that X ¢ Y = 0.
' (1)
Let

Fo={(X'-X,Y-Y): (X, Y),(X,Y) € F}.

Throughout the paper we assume the mono-
tonicity

UeV >0 forevery (U,V)€ Fyg. (2)

The purpose of the paper is to propose a glob-
ally convergent predictor-corrector infeasible-
interior-point algorithm, with the use of the
Alizadeh-Haeberly-Overton search direction, for
the monotone SDLCP and demonstrate its
quadratic convergence under the strict comple-
mentarity and the nondegeneracy conditions.
(See [2] for details. See also [1].)
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2. Predictor-Corrector
~Interior-Point Algorithm.

Let ¢ > 1/n be a fixed number. For each

v € [0, 1] and each 7 > 0, define N'(y,7) =
, | (XY +YX)/2= (1-rl,

{(X’Y) €Sy XeY/n<(1+(y)T

Before we run Algorithm 2..2, we build up the
hypothesis below.

Hypothesis 2..1. Let w* > 1. There exists a
solution (X™*,Y ™) of the SDLCP (1) such that

w* X% > X* and YY" > Y. (3)

.Algorithm 2..2.

Step 0: Choose a parameter € > 0, a neigh-
borhood parameter v € (0, 1) and an initial
point (X, Y°) = (/u0I, /uOI) with some
p0 > 0. Let 80 =1, 0 = 2w*/(1 —9) + 1,
7 =0and k=0.

Step 1: If the inequality

(X e Y+ XFeYY) <oXFeYF (4)
does not hold then stop.

Step 2: (Predictor Step) Compute a solution
(dX ;‘,‘, dY ﬁ; ) of the system of equations

Xkayh + dyExX* + aX iyt + YEdX),
— _Xliyk _ Yka
(XF +dxt, Yh+avk) e F.

(5)
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Let
s laX 3l l4Y 31l 7
» g% 10
ke 2 (6)
&, = =
V1+405/(r =% +1

Choose a step length ok € [4%,0]. Let

(X5, YE) = (X*, YY) + ap(dX, dYy)

and 651 =(1- allj)ﬂk.
Step 3: If §*+1 < ¢ then stop. If the inequality
P (X0 YE+ XEeY0) <oXPevE (7)
“does not hold then stop.

Step 4: (Corrector Step) Compute a solution
(dX*,dY*) of the system of equations

Xkayt 4 avt Xk 4+ axktyt 4 viax®
= 205+1,01 — Xky* — yhxk
(dX%, dy*) e Fo.

(8)
Let
5k [dX £ FllaY 5[ 7
c 9k+1u0 ’
s = o/es) ify<2s
¢ 1 if oy > 26%,
. y(1—v/(46F)) if v < 265,
' ok if v > 26F.
(9)
Choose a step length of € [0,1] and
Ak+1 guch that 4*t! < 451 and (XF +

abdX(YE + afdY?) € N+ g4+1u0).
Let

(XL YRty = (XP YR 4 of (dXE, ay®).

Step 5: Replace £ by £+ 1. Go to Step 1.

3. Local Convergence.

Throughout this section, we assume Hypothe-
sis 2..1 and

Condition 3..1.

1. (Strict Complementarity) X* + Y™ > O.

9. (Nondegeneracy) (U, V) (0,0)
X"V +UY* =0 and (U,V) € Fy.

if

Under these assumptions. the solution (X, Y™)
of the SDLCP (1) ensured by Hypothesis 2..1 is
the unique one.

Assuming that the sequence is infinite, we es-
tablish:

Theorem 3..2. (Local Convergence Theorem)
Assume that Hypothesis 2..1 and Condition 3..1
hold. Let {(X*,Y* X* Yk 0% %)} be the se-
quence generated by Algorithm 2..2 with taking
e =0 at Step 0.

1. The &* defined in Step 4 satisfies that @k =
1 for every sufficiently large k.

2. The 4F+! defined in Step 4 satisfies that

A+l 50 as k — oo.

3. The d;;' defined in (6) satisfies that c‘v,’;‘ —
1 ask — o0.

4. There is a positive constant n such that
gEtl < 5(6%)2 for every k=0,1,2,... .

We will also talk about the local superlinear
convergence of an another predictor-corrector al-
gorithm. (See [1].)
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