
Sele
ted solutions1 The 
oeÆ
ient matrix of the red-bla
k ordering isA = � D1 BBT D2 � Di = � 4h2 I; i = 1; 2B is a sparse matrix in whi
h ea
h row has at most 4 non-zero entries. The size of the matrix is(n�1)2 by (n�1)2 with non-zero entries of O(5n2). The SOR(!) at k-th iteration 
an be writtenas uk+1ij = ukij; i; j = 1; 2; � � � ; n� 1:uk+1ij = (1� !)ukij + !4 �uk+1i�1;j + uk+1i+1;j + uk+1i;j�1 + uk+1i;j+1 � h2fij� ; i; j = 1; 2; � � � ; n� 1:The iterative method does not depend on the ordering of the equations and unknowns, but doesdepend on the index i and j.2 (a) The results of one iteration arexJ 0� 1=31=21=2 1A ; xGS = 0� 1=31=25=4 1A xSOR(1:5) = 0� 05=431=16 1A(b) and (
), The iteration matri
es are:RJ = 2664 0 1=3 �1=30 0 �1=20 1=2 0 3775 ; RGS = 2664 0 1=3 �1=30 0 �1=20 0 �1=4 3775 :Sin
e kRJk1 = 2=3 < 1 and kRGSk1 = 2=3 < 1, both iterative methods 
onverge.3 For the �rst matrix, the eigenvalues of R are the diagonals. Noti
e that jaiij < 1 for i = 1; 2; 3; 4.We just need to 
he
k ja55j = 1 � sin(��). Note that 0 < sinx < 1 if 0 < x < � and sinx is aperiodi
 fun
tion of 2�. Thus, if 2k < � < 2k + 1, then the iterative method 
onverges, where kis an integer.For the se
ond matrix we have kRk1 = 0:9999 < 1, the iterative method 
onverges.4 (a) The iteration matri
es are:RJ = 2664 0 0 00 0 �20 2 0 3775 ; RG�S = 2664 0 0 00 0 �20 0 �4 3775 :Sin
e �(RJ) = 2 > 1 and �(RGS) = 4 > 1, both iterative methods diverge.(b) The matrix is weakly diagonally dominant and irredu
ible. Both Ja
obi and Gauss-Seideliterative methods 
onverge.


