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1. (20 points) Which of the following matrices are in reduced row-echelon form?
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2 0 01 0O 2 00
2. (a) (bpoints) [0 1 0] |0 2 0| = (O A OS
0 0 4] (0 0 1 OO Y

| e

(b) (5 points) [g ~1) (1 1|~ =) =]

(¢) (5 points) If A is a 4 x 3 and B is a 3 x 4 matrix, what are the dimensions of AB and

BA? (_/' . (_I(

(d) (5 points) True of false: det(AB) = det(4)det(B) T -up, {

(e) (5 points) True of false: det(A + B) = det(A) + det(B) \Fa \8 e \

(f) (5 points) Prove or provide a counter example to the following statement: If A is invertible
and B is invertible then A + B is invertible.

M@ C(S\AY\\Q‘( N 4 ’P\Q )
A= (L) B= (35).
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3. (a) (15 points) Prove that A and B are row equivalent if and only if there is an invertible
matrix C such that CA = B.

(=) T3 A acd Bore cow equielent, Yhen
Ahae  ave ‘Qlemr\'\fufa atrices Evy ey B
such et Er- < FE, A= B. Becanuse
it B s nvectde , BB, s tve.

(4”;\ Sugpese Toore 3 e tevechible C 0 sudw

Mo CQ :%. A< & a2 'nr\ut(‘jh{b\z’ (;‘Y
'S o ecuwivalend Ao the  (denhiy medrix and

% & \\Q\“e% ce eccu.m\ T o "pwz:c‘.wkbjr IS -? Q(‘QW\QX\J\WE}_
kaT\F\Ceg C s B =, . Now E - ~EA=T
tells  ws Hao T P Busendh, '(g ace Tow e,cﬁw\\ra\an-‘r

(b) (10 points) Compute
1 0 2 1
1 1 0 1
dEt( 1 3 4 1 )

-1 -3 -4 -1
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4. (a) (10 points) Compute

O = = b
\_‘____/

Qxf\xmc\if\% dbod e Y column

- 4 (1)
- \L

(b) (10 points) Suppose A is a 5 x 5 matrix such that det(4) = 2. Let E =

(e B e B e B @ )
o O C O
o O = 0O O
o= O O O
-0 O O O

What is det(EA) =7
Because. EA ?@%fms a  row

Sw\‘\t\'\ N A )

At (BEAY = —deM(A)
- -7
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5. (a) (10 points) Show that z? 4+ 1,2 — 1 are linearly independent.
T Z N e
1% CxQL )y L) = O

’\'\'\ﬁ_\/\ Cl - C’l = G‘V\Ci Gy =z =0,

(b) (10 points) Show that the vectors 2 + 1,2 — 1 do not span P;.

One neec,QS/ ot NN
tlcee  veckss Yo Spen R,
siace dm ()=

(¢c) (10 points) Show that x> + x4+ 1, z? — 1,  + 5, 4 are linearly dependent.
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6. (20 points) [Suppose tilat ,[ \[

2 0 0|1 0 0] 20010
A=101 0,10 1 1{(0 1 0|1 0 O
00 1/(0 0 1/({0 O 1{(0 0 1

Determine if A is invertible by computing det(A). If A is invertible, find A~!.

(%a i(\%@ec}flm} we see thed A s o
f’@ mcﬁmgjr Ogr QL@W\%‘(@W mw&‘riue,g ow\CQ\
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7. (20 points) Let

(M0 -1 0 1 0 3pW
a0 1 0 0 1 0 1P -
00 0 1 4 0 2D Wa

0 0 0 0 1 3]) Wy

Find a basis for the null space and row space of A, the dimension of the null space of A, and
the rank of A.
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