


I‘t)erat ive Solvmg |
Saddl t Pro,}iﬂems '

Guila University


www.masoudi.mohsen.math@gmail.com
www.guilan.ac.ir

Mohsen Masoudi

Contents

Contents

1 Introduction

2 The EPSS Iteration

3 EPSS Iterative Method

4 References

16

Iterative Methods For Solving Saddle Point Problems

1/17



Mohsen Masoudi

Introduction

1 - Introduction

Iterative Methods For Solving Saddle Point Problems

2/17



Introduction

We consider the system of linear equations

Au =b, (1)

where A € C"*" and b € C"*". Assume that the matrix A has a splitting of the following

form

A=P+S, PeC™ isPSD and § € C™" is skew-Hermitian. (2)

o \ This means that the matrix A is of a positive semidefinite and skew-Hermitian splitting.
Let the matrix ¥ € C™*™ be HPD [1].
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The EPSS Iteration

The EPSS
Iteration

Consider the generalized saddle point problems of the form

A B ;
Au (3)
-B C

where A € C™" and C € C™*™ are nonsymmetric positive semidefinite, B € C™*"

(m<n), feC"and g e C™
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The EPSS Iteration

Convernce and Semi Convergence

The EPSS

Iteration
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The EPSS Iteration

Convernce and Semi Convergence

Theorem

Iterative method ... p(T) < 1 where

The EPSS
Iteration

p(T) = max {[A|, A€ a(T)},
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EPSS Iterative Method

EPSS Iterative method

A be a PD matrix (x*(A +A*)x > 0,x € C") and ...

Note
In BTSS TSS PSS HSS and SS ...

EPSS Iterative
Method

s

-
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EPSS Iterative Method

Eigenvalues of ...

EPSS method

If matrix A ...

EPSS Iterative
Method

.

P
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EPSS Iterative Method

Example

\ Consider

and X =1 P=A..

EPSS Iterative

Method
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EPSS Iterative Method

All Splittings

1. P,=D+L+U"
2. P, = Bp + Br + By™.
3. Ps=Ha = L(A+A").
4. Py=A.

EPSS Iterative
Method

.

e
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EPSS Iterative Method

EPSS Iterative
Method

1. Let x = [1,1,...,1]%.
2. Use (20) GMRES(20).
3. ..

Mohsen Masoudi Iterative Methods For Solving Saddle Point Problems 12 / 17



EPSS Iterative Method

EPSS Iterative
Method

Mohsen Masoudi Iterative Methods For Solving Saddle Point Problems 13 / 17



EPSS Iterative Method

Algorithm

\i¥! 1. Solve As; = z;.

2. Let s9 = Bsy + 2.

3. Solve (al + BBT)y, = s.
4. Let y; = s1 — BTys.

EPSS Iterative

Method
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EPSS Iterative Method

Block

=
=
o
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Method
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Proposition
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Definition

EPSS Iterative

Method
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Definition

Proof

EPSS Iterative
Method

Mohsen Masoudi Iterative Methods For Solving Saddle Point Problems 15 / 17



References

4 - References

Mohsen Masoudi Iterative Methods For Solving Saddle Point Problems 16 / 17



REFERENCES

Mohsen Masoudi Iterative Methods For Solving Saddle Point Problems 17/17



i
s R
".-;a Ty R
8 5 :
' i T 18 d,.:t L

e ﬁ'

Thanks For Your ™% f Eu

H ,9‘
Attention



	Introduction
	The EPSS Iteration
	 EPSS Iterative Method
	References

	digiclock.27: 
	digiclock.26: 
	digiclock.25: 
	digiclock.24: 
	digiclock.23: 
	digiclock.22: 
	digiclock.21: 
	digiclock.20: 
	digiclock.19: 
	digiclock.18: 
	digiclock.17: 
	digiclock.16: 
	digiclock.15: 
	digiclock.14: 
	digiclock.13: 
	digiclock.12: 
	digiclock.11: 
	digiclock.10: 
	digiclock.9: 
	digiclock.8: 
	digiclock.7: 
	digiclock.6: 
	digiclock.5: 
	digiclock.4: 
	digiclock.3: 
	digiclock.2: 
	digiclock.1: 
	digiclock.0: 


