
Some Fa
tors of Eigenvalues and the Convergen
e of Stationary IterativeMethodsPreliminary:� If A 2 Rn�n, if there are � 2 R and x 6= 0 2 Rn�1 su
h that Ax = �x, then � is 
alled an eigenvalueof A, x is one eigenve
tor 
orresponding to �.� There are n eigenvalues of A 2 Rn�n. Denote as �1(A), �2(A), � � � , �n(A). They are the roots of thepolynomial det(�I �A) = 0.� If A = " a11 �0 A1 #Then the eigenvalues of A are a11 plus the eigenvalues of A1.� The eigenvalues are diagonal elements for diagonal, upper/lower, triangular matri
es.� The eigenvalues of Am are �mi (A).� If A is symmetri
, then all eigenvalues are real.� If A is symmetri
, then kAk2 = maxi j�i(A)j, kA�1k2 = 1mini j�i(A)j .� �(A) = maxi j�i(A)j is 
alled the spe
tral radius of A.Stationary Iterative Method: xk+1 = Rxk + 
.� Consisten
y 
ondition: I �R is nonsingular.� Ne
essary and suÆ
ient 
ondition of the 
onvergen
e: �(R) < 1.� SuÆ
ient 
ondition of the 
onvergen
e: there is a subordinate matrix norm su
h that kRk < 1.� SuÆ
ient 
onditions of 
onvergen
e for spe
ial iterative method.{ If A is stri
tly row diagonally dominant, then both Ja
obi and Gauss-Seidel methods 
onverge.Gauss-Seidel iteration 
onverges faster than Ja
obi{ If A is weakly row diagonally dominant and irredu
ible, then both Ja
obi and Gauss-Seidelmethods 
onverge.{ If A is symmetri
 positive de�nite, then Gauss-Seidel method 
onverges.{ Usually, from the eigenvalues of A, we 
an get an upper bound for the spe
tral radius, and we
an prove the 
onvergen
e properties for Ja
obi, Gauss-Seidel, and SOR(!) methods.


