Final Exam, Math 3333 Page 1

1. True or false (please circle one for each item):

@ F  For any matrix A, the row rank of A equals the row rank of AT. = Qc/ ‘ f“almk a'p A

T (F ) If A is upper triangular and B is lower triangular, then A and B are not siqlilar. N /
dJ-as preh'ey a—t Goanlf

@ F  Any eigenvector for A is also an eigenvector for A%. Yo

T @ Any eigenvalue for A is also an eigenvalue for A2.

T) F  If n>m then any linear transformation L: R™ — R™ has a non-trivial kernel.

P éw\) So nu/ﬁb) 7, 0 -na
T @ If A% = A then det(A) = 1. codd =fso ke O

F  If A and B are similar then they have the same eigenvalues.
al weryd )
th i i : R% > R™ .
@ F  If n < m, then every linear transformation L: R%* — has rank less than m 2 ,( ~ LA

@ F  For any matrix A, the matrix AAT is symmetric. ( 4/4T BT = ATT A T = A /‘t T

T @ The permutation 3 6 2 5 1 4 is even.
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2(a) Find all solutions to the system

Ty + 210 — 23+ 324 =0
2r, + 2z —x3+ 224 =0
Ty +3z34+3x4=0

(b) Give a basis for the space of solutions.
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3. Find the determinant of the matrix A in two different ways:

(a) using reduction to triangular form

(b) using cofactor expansion along a suitable column or row
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4. Let S = {vq,va,va} and T' = {w;, wy, w3}
2 01

(@ IfPr_s=1(4 6 1] and v = 2v; + 2vy — 2v3, what is [v]7r? What are [vi|r, [v2]r, and [v3]r?

5 1 3
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(b)lfvl=[o],v2=H,VFH a,,dwlz[ ,
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5. Let A= [O 2}.

(a) Find all eigenvalues and eigenvectors of A.

Page 5

(b) Is A diagonalizable? If so, find a diagonal matrix equivalent to A. If not, explain why not.
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1 1 -1
6. Find a basis for the subspace of R® spanned by the vectors [0:' , [1] , [ 1 } . Be sure to say why your
1 1

basis is a basis.
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7. Let A= [g ; 3:| . Find all eigenvectors associated to the eigenvalue A = 2, and find a basis for this
space of igemectors.
2 = Zx Jr by 1% = Ax
o 1T o \\7 = | 2y 27 = 27
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8. Let L: R? - R? be the linear transformation given by
- 2z
(G-
Y Tty
1 0 1 [0 1
Let S = {[0] , [1]} and T = 0], R be ordered bases of R? and R3. Find the matrix of L
1 0 0

with respect to these bases.

L(fs)) = [a L(Th = F‘f)] W s
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