
Sele
ted Solutions and Comments1 (b) kxk1 = j sin kj+ j 
os kj+ 2k. kxk2 = p1 + 24k. kxk1 = 2k sin
e 2k � 1.2 For the �rst matrix, we have kAk1 = 5, kAk1 = 3. det(�I �AA) = �2 � 14�+9 = 0. The two rootsare 7�p40. Thus kAk2 =p7 + 2p10.For the se
ond matrix, we have kAk1 = kAk1 = 3. Sin
e A is symmetri
, kAk2 = max j�i(A)j = 3.Proof: kABk = maxkxk6=0 kABxkkxk � maxkxk6=0 kAk kBxkkxk � kAk maxkxk6=0 kBxkkxk = kAkkBk (1)where we have used the inequality kABxk � kAkkBxk sin
e Bx is a ve
tor.kQAk2 = maxkxk6=0 kQAxkkxk = maxkxk6=0 kAxkkxk = kAk2 (2)where we have used the equality kQAxk2 = kAxk2 sin
e Ax is a ve
tor.4 You should use the 
ompa
t form (one matrix) and partial 
olumn pivoting. We getP = P12P23P34; L = 2666664 1 0 0 02=3 1 0 01=3 2=3 1 00 1=3 5=7 1
3777775 ; U = 2666664 3 0 1 20 3 �2=3 �1=30 0 289 �4=90 0 0 247

3777775Thus, det(A) = (�1)3det(U) = �96. To solve the linear system of equations, we use forwardsubstitution to solve Ly = pTb to get y = [6 2 8=3 24=7 ℄T . Final we solve Ux = y to getx = [1 1 1 1 ℄T .5 Let B = [b1; b2; � � � ; bm℄. To solve the X , we set Lyi = Pbi, and then Uxi = yi for i = 1; 2; � � � ;m.So the total number of arithmeti
s �;�;� is O(2n3=3 + 2n2m).For the se
ond method, we need to use the forward/ba
kward substitution to get A�1 �rst. Thei-th 
olumn of A�1 
an be obtained by solving Azi = ei. The total number of arithmeti
s �;�;�needed to get A�1 is O(2n3=3 + n2n). Note that, we just need half of the operations when we usethe forward substitution due to the zeros in ei. It is equivalent to perform the Gaussian eliminationto the augmented matrix [A I ℄ then apply the ba
kward substitution. In the se
ond method, afterwe get A�1, we need to perform the matrix ve
tor multipli
ation A�1B whi
h requires O(2n2m)operations. Thus the total 
ost is O(4=3n3 + 2n2m) whi
h is more than the �st algorithm espe
iallywhen m� n.6 See page 3-5 of the notes for the derivation. Note the Gibbs phenomenon (os
illations) near theboundary. That is why we do not use high order polynomial interpolations to avoid os
illations.Pie
ewise polynomials, also 
alled splines are preferred.


