BASIC ITERATIVE METHODS
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Answering Question (1):

Assume that this converged to "E,”
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Answering Question (2):
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Spectral Radius (G):
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If p(G)<1 this iterative scheme converges to the right
solution







Why Series G" is of interest?
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Theorem 1: Proof of the Necessary Condition:
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From Theorem 2: only its second part
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Eigenproblem vs. Convergence:
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Apply G to any: |+
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Practically:

o |Propose an Iterative scheme v ""'= &' b
e Thus, | am proposing G, for a splitting A=nM-™N  with G-MN

« To converge, it should (&) < L
= The smaller, the faster to converge!!

e Converge does not depend on initialization






Asymptotic Convergence Rate
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Application (Attention NEW Symbols)

We are solving AX=b using the iterative scheme
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Cases
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So, the method converges if ' B s
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Useful Definitions

<Non-Negative Matrix
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@Red uced Matrix

A is reduced matrix if there is a matrix P such as that

> A PT = upper-triangular



Theorem 3:

If G is a non-negative matrix, a necessary and sufficient
condition for p(G)<1 is the following conditions:

(I-G = invertible
(X-G TJ =non-negative

Proof (of Sufficient condition):
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M-Matrix: Definition
A is an M-matrix if it satlsfles the following conditions:
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M-Matrix: Why these are of interest to us?
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It was shown that if A=M-matrix = o(6)< A

e For the iterative scheme to converge for any initial
condition, it should
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which is ensured if A=M-matrix
(A results from the discretization of the equation)



REGULAR SPLITTING OF A MATRIX

Definition: A=M-N=regular splitting if M-! and N are non-negative

matrices |
THEOREM 4: if M,N= a regular splitting of A, then p(M-+N)<1, if and
only if
A -invertible b A'=Non-negative
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This iterative scheme converge always if M and N correspond to a
regular splitting of A
& A=M-matrix



PRECONDITIONING
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Real Residual....




