Please write your answers to
problems A-E in the box below.
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Problem 1. Below is a list of statements. Decide which are true and which are false. On
the left. of each, write “TRUE” or “FALSE” in capital letters. You must also write your
answer (“TRUE” or “FALSE” in capital letters) on the front page of the exam.

There is no partial credit on this problem.
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F/%S\E (C) (2 pomts) Suppose A is m x n, and AT = b has a umque solution for some

vector b € R™. Then n > m.
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?&L)‘E (D) (2 points) Suppose A is m x n, with n > m. Then ker(A) = {0}.
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AlLye THWE (E) (2 points) If T : R® — R™ is one- o one, then ker(T") = {0}.



Problem 2. (10 points) You must show all work to get partial credit.

(a) (5 points) Use Gaussian elimination to compute the inverse of A = :13 ?,) :
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. (b) (5 points) Find a 2 x 3 matrix A and a 3 x 2 matrix B such that AB = I, but BA # I3.
S Hint: You can do this only using 0’s and 1’s for the entries of A and B.
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Problem 3. (10 points) You must show all work to get partial credit.

12 0 03
: : 001 02
Consider the 4 = :
onsider the 4 X 5 matrix A 000 1l1
0,00 0j0
(a) (5 points) Find a set of vectors in R® which spans ker(A).
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(b) (3 points) Find a set of vectors in R* which spans im(A).
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(c) (2 points) If you answered both part (a) and part (b) correctly, you get the final 2
points for this question if the number of vectors you found in part (a) plus the number

of vectors you found in part (b) equals 5.




Problem 4. (10 points) Suppose we have j vectors #,03,...,9; € R" and k vectors

s - is
Wy, Wy, - . ., Wy € span{dy,vs, .. vJ} Prove that any linear cornbmatlon of Wy, Wa, - -+ » Wk
also a linear combination of ¥y, v3, . . . .7

Note: You are being asked to prove V = span{#y, %, ...,7;} is closed under taking lin-

o d
ear combinations. You may not assume V is a subspace in this question, since that woul
beg the question!

= T m . ALY
RSt vy vy - )wk & pan ?Q’.,vo, ))?,, = C,vﬁ"?z\/ﬂ' A—C V) where | ¢ <

[’(N i W pecter 12 o Nneay “raaabio, o f ey vedker E i EnVn

i\
(LN ~
‘ SR - ) [ (L . A0 B @
\u“."(;(ll ((HIJ)“[‘*/M (& [V / ""_,A""(A'l‘\w AN \)G Co l}‘\‘{" ()
K K ‘ & i . - '
. Ch She@ } Sy Sealary 1D AS<e {
— ‘;,‘s|w-‘ = Z, 2 nVin Q ‘1\0 DAY T4 P,
= T
[N -
. 1 _ Y
\ . y | A WL Ao D) \{ ; 4 ;
ralar Say  Sm W VIANV a b vt ot Uy Y

-—— -\ \ 4
4o ,\:‘,_»,' - [ L =N *—- T
o T (7 .
R A ‘ SRR o (VAR nC RN 1 Ses
C o VYT YY) N
/
-/ r o B
,‘L!_ t ?‘ + . (( R
‘ (V4 4 Gy )V
e o v
- "'ff ’,"
;/ .- ]
/ L fomb
b)Y
Mo tang W s ™

oyt

AS C O NS CoCa . . a0 g
3 (-'k‘ !354“/( S P
» “UQ g1 4 §Sf(

i b




