
Math 20F Final Spring 04, June 8. Lindblad.1. Let A = 0� 1 1 22 3 6�1 �1 �11A(a) Find the inverse of A. (20p)(b) Let b = (1; 0; 0)T . Use (a) to solve Ax = b. (5p)2. Let A = 0� 1 2 3 �4 5�1 �1 �4 3 22 4 6 6 �41A(a) Find a basis for the nullspa
e of A, (10p)(b) Find a basis for the row spa
e of A, (10p)(
) Find a basis for the 
olumn spa
e of A. (10p)3. Let u1 = 264 1�200 375, u2 = 264 0110375, u3 = 264 0021375, and b = 264 100�1375.(a) Show that u1, u2, u3 are linearly independent. (10p)(b) Determine if b is in the span of u1, u2, u3. (10p)4. Let F be the plane 2x1 + x2 � x3 = 0.(a) Find an orthonormal basis for F . (Hint: Start by pi
king any basis for F .) (10p)(b) Find the matrix whi
h des
ribes the orthogonal proje
tion from R3 onto F . (15p)5. Let L be the linear transformation fromR2 ! R2 given by rotating 
ounter
lo
kwisearound the origin by an angle � = �=2, followed by re
e
tion in the x2 axis.(a) Find the matrix representative A of L with respe
t to the standard basis for R2.(Hint: Start by �nding the matrix for the rotation.) (10p)(b) L has two eigenve
tors u1=(1; 1)T , u2=(1;�1)T . Find their eigenvalues �1, �2(5p)(
) Find the matrix for L with respe
t to u1 and u2 in (b). (5p)6. (a) Find the line y = ax+ b whi
h best �ts the points(x; y) = (�2;�3); (�1;�2); (0; 2); (1; 6); (2; 7), in the least squares sense. (15)(b) Set up the least square problem to �nd the quadrati
 polynomial y = a+ bx+ 
x2that best �ts the points. (do not solve it) (5p)7. For ea
h of the matri
es below, either diagonalize it, i.e. �nd a matrix X su
h thatX�1AX et
. is diagonal, or explain why its not possible: (10p ea
h)(a) A = � 4 02 5� ; (b) B = 0� 4 0 02 4 00 0 51A ; (
) C = 0� 16 �12 0�12 9 00 0 51A :8. (a) Cal
ulate eAt, where A = � 4 2�1 1�. (20p)(b) Solve the initial value problem (10p)y 01 = 4y1 + 2y2; y1(0) = 1y 02 =� y1 + y2; y2(0) = 2:


