Question 1. Write down true or false (12 points)

(1) If Ais an nxn matriz and b is a column matriz, n x 1, such that AX =b
has infinitely many solutions, then 0 is an eigenvalue of A.

(2) If A is an n x n matriz, then A and AT have the same eigenvalues.

(3) If A= [CCL Z] , then the adjoint of A is [dc _ab

(4) If A, B are row equivalent n X m matrices, then both have the same eigen-
values.

(5) If a homogeneous system has infinitely many solutions, then the system has
more variables than equations.

(6) If A is a 3 x 4 matriz with a rank equals to 2, then there must be a vector
b, 3 x 1, such that AX =b has no solution.

Question 2. (1) (6 points) Use Cramer’s method to find the solution for xo
2x1 — 229 + 4x3 = 2
—2r1+ 29+ 23=1
T — X2+ 3x3 =2
(2) (8 points)Given dim(span{(—1,1,0,1),(1,1,1,1),(1,-1,0,1)}) = 3. Find
an orthonormal basis for S.

Question 3. (1) (4 points)Let A be a 6x4 matriz such that the second column
of A and the fourth column of A are identical, and let b be a 6x1 column
3
matriz. Given that X = _21 is a solution to the system AX =b. Find
3
another two different solutions to the system AX =b.
(2) (6 points)Given A is a 3 X 3 matrix such that
-2 0 0
A 3Ry A —2Ry + R3 -+ R3 B = 1 2 0
" 1 -1 2

a) Find det(A)
b) Find two elementary matrices E1 and Ey such that A = E1E>B
(3) (6 points)Given the augmented matriz of a system of linear equations

-2 3 a 3
A=12 -2 b -2
2 =3 4 ¢

1) For what values of a,b,c does the system have unique solution?
2) For what values of a,b,c does the system have no solution.
3) For what values of a, b, ¢ does the system have infinitely many solutions?

-1 2 1
Question 4. (1) Let A=[{0 2 0
0 0 2

(14 points) Find a nonsingular matriz Q and a diagonal matriz D such
that Q71AQ = D.

(2) (4 points) Let A = g . For what values of a is the matriz A diago-

nalizable? EXPLAIN.

a
3



Question 5. (1) (8 points)Let A = (2J _01] andlet S={B ¢ R*? | AB =

BA}. Show that S is a subspace of A. Find a basis for S.

(2) (4 points) Given S = {f(x) € P5 | f(x) = (b+c) +bx + (2b—d)z? + ca® +
dx*} is a subspace of Ps. Find a basis for S.

(3) (6 points)Does (0,1,2,3) belong to S = span{(1,—1,0,1),(-1,2,1,1),(-1,1,1,0)} ¢
EXPLAIN

(4) (4 points)Let S = {(a,b,c) € R®* | a+b+c+1=0}. Is S a subspace of
R3? if No, then explain. If yes, then find basis for S.

1 -1 2 =2

Question 6. Let A= |-2 2 —4 5| GivenT : R* — R3 such
-3 3 -6 6
a ax
that T( @2 )=A @2 s a linear transformation
ag as
Gy Qa4

a) (6 points) Find a basis for Ker(T)
b)(6 points) Find a basis for Range(T).

(6 points) Let T : R? — R3 be a linear transformation such that
T(2,—4) = (1,1,1) and T(-3,8) = (—2,—2,3). Find the standard matric
representation of T.
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