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Question 1 (2 points each). Circle the most correct answer

=
(WA . ) If Ais a 3 x 4-matrix, b € R?, and the system Az = b is consistent, then Az = b has a

unique solution. C gl
; Ao 5 & %
/é@g_&ﬁ ) If A is a singular matrix, then adj(A)A = 0. A ~AiVo de 10 L
b AdyLA =0
(3) (. =" If the matrix B is obtained from A by multiplying a row of A by 3, then det(A) =
et(B). Co B = B
' 1 0
4) (/. )If Aisa 3 x 3-matrixand A | 2| = | 0|, then A is singular.
B 0

[Q 1h] -~ }j'/g;,

..... o is a solutlon of the homogeneous system Az = 0, and z; is a solution of the
mogeneous system Az = b. Then z; + z¢ is a solution of the system Az = b.

(7 T .) Any two n x n@matnces are row equivalent. 3 A A8 = o 3 \ Gl
l

v
%F If A, B are 3 x 3-matrices, |A| = —2 and |B| = 4, then | 3A™'BY| = 5\42j o c_M
. F . A be a 3 x 4 matrix which has a column of zeros, and let B be a 4 x 4 matrix, then
AB S a column of zeros. = ﬁ _
[@\ ‘S?rv\ [ j\,\,.\1 - [ F]?f\‘

e A is a(glnguj matrix and U is the row echelon form of A, then det(U) = 0.

[ kr//LU is the LU-factorization of a matrix A, and A is nonsingular, then L and U
are both nonsingula
gular. %
. 5 =
e B .) ILA7s a 3 x 3-matrix and the system Az = | 1 | has a unique solution, then the system

)
3 nNen “Feaquelay.
0
Az = | 0| has only the zero solution.
0
( t A ig sffigular and B is nonsingular n x n-matrices, then AB is singular.
(
(
( (O, 0, 0) is a linear combination of the vectors (1,2,3)7, (1,4, 1)7,(2,3,1)T
w<(17 R’ ) LA B are n x n symmetric matrices then AB is symmetric.
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1 (18) (. A M Aisa3xs matrix then the system Az = 0 has a nonzero solution.

i fave Noner. . o 3 s
' (19) (.-F~ re olutlons to the system Az = 0, then any linear combination of y, z is also a
solution to Am £ (). Ay -.
A'E =0

mmetric n X n-matrix and P any n X n- matrlx then PTAP is a symmetric

ATz A (PTard= PT AP wh

(21) (. ¥ \JFA is anf x n-matrix with positive entries, then det(A) > 0.

LYy s - (W@ —
(22) (7T L .

¥ a symmetric n X n-matrix and P any n X n-matrix, then PTAP is a symmetric

matrix. A
(23) (..10) ' (and skew symmetric then A = 0. ( A is skew symmetric if A = —AT).
T o2 -

square onsmgulaljn x n matrix. If |adjA| = |A| then A is a 2 X 2-matrix.
Al = a0 & am] BoadiA = Aeth T,
n-matrix A ismonsingulay if and only if Aisa ploduct of elementary matrices.

Question 2 (2 points each). Circle the most correct answer

(1) Let A be a 4 x 3-matrix with ay = az. If b = a1 + as + ag, where a; is the jth column of A,
then the system Az = b has

’ (“ & o a} { 17}&\ X = (.q‘*“aﬂ'?
(a) no solution.

x =N
exactly 011§_§o_lu\t@ R By o
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finitely many solutions. Xa, «+2 x
1

only 4 sp\kiﬁons. &
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A~ is nonsingular and symmetric | \A T &

(c) A~!is nonsingular and not symmetric

(d) A is Singubar and not Symmetric A= T
AT (@:.L:%
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1 -2 5 by
(4) fA=| 4 -5 8) and b = (bz) , then the system Az = b has infinitely many solutions if

-3 3 a b3
I =2
and only if B —y RR- E, ; _\51
Wzbl—bg and ai 3R+ Ry 5 . B
+
b) leﬁy — - ( -2
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(e} bg = —bz ora= -3 : 3 S
(d) a = 0 3 +a
5{'0‘ =e
. (5) The adjoint of the matrix < 11 g > is *“J 1)3 =
o 0‘¢+ kA‘ = 3 +2=5 -
e cadl (A2 A A T”le
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Aﬁ—/(lha&mnwlut‘lons o
'lthele Te exists a matrix B such that AB = [

(©) 4] =0 X

(d) All of the above
(7) If A/s a singular matrix, then the system Az =0

has nonzero solutions

)
(b) has only the zero solution

(c) is inconsistent

)
(d) none of the above

(8) Let A be an n x n-matrix in reduced row echelon form and A # I, then

A) Z1

NGl

¢) The system Az = 0 has 1nﬁn1te1y many solutlonsj
(d) A is nonsingular

(9) Let A bejan n x n-matrix such that AT = A~!, then det(A) =

det (47 - [ Ay

er{'(A/ - {
Oicﬁm)
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(10) If E is an elementary matrix of type I, then A7 is

(a) an elementary matrix of type III

; (b) an elementary matrix of type II -

) not an elementary matrix

(11) One of the following matnces is in reduced row echelon form

1
3

01000
0100 O
@ 1o 0101
00010
2?)70 8
B 1ot0) o [oy]1]
0l o
10 0 @ 0]
(C>010009<
00010
0000 0
1 0 0 0/0]
001 0\P
@ 1o 0 0 1\l
0000 WL

(12) If A is a nonsingular n x n-matrix, then

(a) The system Az = 0 has a nontrivial (nonzero) solution. ’
(b) Aet(4) = 1 (At B) o A -,

There is an elementary matnx E such that A 5. f/(‘(’@ ( Dm( P—q) -4

(

There is a nonsmgular matrix C such that A = CT )

AetB —
(13) If B is a 3 x 3 matrix such that B2 = B. One of the following is always true 7

B B=0

Singul
) det(B)>é 0.
(14) and B are n x n matrices such that Az = Bz for some non zero z € R™.

(a)] A — B is singular.

)
) A and B are nonsingular.
(c) A and B are singular.
(d) none of the aboxg‘7
i
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V A(ag = A C)
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(15) It AB= AC, and([A[ 0, then u&
g X “‘ \
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det hy At (B) = deb T et (¢
oflz‘é (B\ — aAQ{“ CC) |

Question 3 (5 points). Let A be an n x n-matrix. Prove that if AAT = A, then A is symmetric
and A% = A. ' -
¢ AT =A

A=A




(20 points). (i) If 247! = (g éll), then A = @
=1 '\) N Ra p fb
f (4 ; K 3 = (52 o)
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(ii) The LU-factorization of A = 2 ¢7 |- L
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