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Interior Point Methods

*The Newton direction (Ax,Ay,Az) is computed
by solving the system of linear equations:

A 0 O1[Ax] [%
0 AT 1||ay|=|ra
z 0 xllazl ln

*The system can be reduced to a positive-
definite system called normal equations:

(ADA")Ay =1, + A(Dry — Z7 ')
with D = 771X



Interior Point Methods

Normal Equations can be solved by
*Direct methods: Cholesky Factorization.

*Iterative methods: Preconditioned

Conjugate Gradient methods.



Interior Point Methods

(ADA")Ay =1, + A(Dry — Z7 1)

CGNR: Conjugate Gradient Normal Residual
GTGu=G"d

where:
1
G = D2AT
u=Ay
11 _
G'd = AD2D2(D"'b— D 'x + 1, — D"1Z 1)
b =AT(4AT) b



Interior Point Methods

(ADA")Ay =1, + A(Dry — Z7 1)

CGNE: Conjugate Gradient Normal Error
GGTu=d

where:
1
G = ADz2
u=Ay
d=r1r,+ADry —Z7'r,)



Numerical Experiments

*The new versions of PCG was integrated to
Modified-PCx code.

*Modified-PCx uses The Classic Preconditioned
Conjugate Gradient methods for solve normal
equation with a Hybrid-preconditioned.

*All test problems are public domain linear
problems : STOCHLP, QAP, NETLIB, MISC.



Computational Results

*The performance of the two new PCG versions
were compared with the classic one.

*For comparisons were used:
* Interior point outer Iterations;
*Total Preconditioner CG inner iterations;

* Execution time



PCG vs PCGNR
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PCG vs PCGNE
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Performance Profile
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Conclusions

*Two preconditioned conjugate gradient versions
for normal system:

PCGNR
PCGNE

*The results for classic version of PCG and PCGNE
were competitive

*The PCGNR was not appropriate for this system.



