
MA/CSC 580Homework #2Due Tuesday, September 30, 20081. Find jjxjjp; p = 1; 2;1 for the following ve
tors(a) x = (3;�4; 0;�3=2)T .(b) x = (sin k; 
os k; 2k)T for a �xed positive integer k.(
) x = (4=(k + 1);�2=k2; k2e�k)T for a �xed positive integer k.2. Find jjAjjp; p = 1; 2;1 for the following matri
es:" 1 20 �3 # ; " �2 11 �2 # ;3. (a) Show that kxk1 is equivalent to kxk2. That is to �nd 
onstants C and 
 su
h that 
 � kxk1 �kxk2 � Ckxk1. Note that you need to determine su
h 
onstants that the equalities are ture forsome parti
ular x.(b) Show that kABk � kAkkBk for any natural matrix norm, and kQAk2 = kAk2 if Q is anorthogonal matrix (QHQ = I , QQH = I).4. Given A = 2666664 0 1 2 33 0 1 22 3 0 11 2 3 0
3777775 ; b = 2666664 6666

3777775(a) Use Gaussian elimination with the partial pivoting to �nd the matrix de
omposition PA = LU .This is a paper problem and you are asked to use exa
t 
al
ulations (use fra
tions if ne
essary).(b) Find the determinant of the matrix A.(
) Use the fa
torization to solve Ax = b.5. Consider solving AX = B for X , A 2 Rn;n, B 2 Rn;m. There are two obvious algorithms. The�rst one is to get A = PLU using Gaussian elimination, and then to solve for ea
h 
olumn of Xby forward and ba
kward substitution. The se
ond algorithm is to 
ompute A�1 using Gaussianelimination and then to multiply A�1B to get X . Count the number of operations by ea
h algorithmand determine whi
h one is faster.6. (Programming Part) Given a sequen
e of data(x1; y1); (x2; y2); � � � ; (xm; ym); (xm+1; ym+1);write a program to interpolate the data using the following modely(x) = a0 + a1x+ � � �+ am�1xm�1 + amxm:



(a) Derive the linear system of equations for the interpolation problem.(b) Let xi = (i� 1)h, i = 1; 2; � � � ;m + 1, h = 1=m, yi = sin�xi, write a 
omputer 
ode using theGaussian elimination with 
olumn partial pivoting to solve the problem. Test your 
ode withm = 4; 8; 16; 32; 64 and plot the error jy(x) � sin�xj with 100 or more points between 0 and 1,that is, predi
t the fun
tion at more points in addition to the sample points. For example, you
an set h1 = 1=100; x1 = 0 : h1 : 1, y1(i) = a0+a1x1(i)+ � � �+am�1(x1(i))m�1+am(x1(i))m,y2(i) = sin(�x1(i)), plot(x1; y1� y2).(
) Re
ord the CPU time (in Matlab type help 
putime) form = 50; 100; 150; 200; � � � ; 350; 400. Plotthe CPU time versus m. Then use the Matlab fun
tion poly�t z = polyfit(m; 
putime(m); 3)to �nd a 
ubi
 �tting of the CPU time versus m. Write down the polynomial and analyze yourresult. Does it look like a 
ubi
 fun
tion?7. Extra Credit: Choose one from the following (Note: please do not ask the instru
tor about thesolution sin
e it is extra 
redit):(a) Let A 2 Rn�n. Show that kAk2 = max1�i�nq�i(ATA), where �i(ATA), i = 1; 2; � � � ; n are theeigenvalues of ATA.(b) Show that if A is a symmetri
 positive de�nite matrix, then after one step of Gaussian elimination(without pivoting), then redu
ed matrix A1 inA =) " a11 �0 A1 #must be symmetri
 positive de�nite. Therefore no pivoting is ne
essary.


