
Sele
ted solutions1 (a) kxe � �xkkxek = kA�1b�A�1(b+ Æb)kkxek � kA�1kkÆbkkxekkA�1kkAkkÆbkkAkkxek � 
ond(A)kÆbkkbk :(b) Also from the natural matrix norm, we have1 = kIk = kAA�1k � kAkkA�1k = 
ond(A) (1)2 (a) First we get PA = LU de
omposition. The total operation 
ount is O(2n3=3). If we set b = x(k)and solve Ax(j�1) = x(j), for j = k; k � 1; 1 to form the re
ursive relation. The �nal x(0) is thesolution. The total 
ost is O(2n3=3 + 2kn2)(b) Let x = A�1b or Ax = b, after we have solved the equation to get x, then � = CTx. The total
ost is about O(2n3=3 + 2n2 + n).3 The �rst matrix is stri
tly 
olumn diagonally dominant. It is not symmetri
 positive de�nite sin
ea11 < 0.The se
ond matrix is weakly 
olumn diagonally dominant but not stri
tly. The matrix is symmetri
positive de�nite sin
e det(A1) = 2 > 0, det(A2) = 3 > 0, and det(A3) = det(A) = 4 > 0.For the third matrix to be stri
tly 
olumn diagonally dominant, the parameter should satisfy j�j > 1and j�k < 2. If it is symmetri
 positive de�nite, then � = �1, alf > 0 and 2�+ � > 0 whi
h gives� > 1=2.3 Sin
e A is symmetri
, we have kAk2 = maxifj�i(A)jg and kA�1k2 = 1minifj�i(A)jg . Thus we get
ond(A) = 300. It is easy to 
he
k the x1 is the solution sin
e r(x1) = 0; x2 is not the solution so we
an use the error estimate whi
h is over-estimated!


