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1. (10 points) For the following problems, you must tell WHY (you can tell quickly that)
the set S is not a basis of the given R" space.
(a) (4 points)
1 2 9 19
-1 -3 —11 31
S= 2 1 13 |, [13] } cR®
1 0 22 12
2 5 -1 3
(b) (4 points)
1 2 1 5 9 19
-1 -3 -2 —11 -11 31
8= gl il b e o] ]« CR®
1 0 -1 1 22 12
2 5 7 9 -1 3

(¢) (3 points)

(L]
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2. (16 points)  » (7 points) For what values of ¢ is the following matrix NOT invertible

(in other words, It ia not injective nor surjective)

0 -1 1
1 2 3
A=lg 1 -3
1 0 |
Determine

(a) (2 points) Dimension uf[ﬁr)ﬂj =

(b) (2 points) Dimension of PVUH(A) =

() (2 points) Dimension of \7],{;“,1(/_{)7;4_»-/

(d) (2 points) Dimension of IuNull(AT) = I

Do not forget to show your work!
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3. (15 points) (a) (10 points) Find a basis for the subspace U of R4 (given below)

r+s x

o 1 25| €RIscR

T

~
|

Do NOT forget to show that the basis you found is indeed a basis!!! (I mean, stating
the set without proving it is a basis of U has no credit. Thus, as any problem in

this exam, prove your claim).

(b) (5 points) Prove or give a counterexample: If {vy,va, vs,V4} is a basis of V and U
is a subspace of V' such that vi,va € U but vs,v4 ¢ U, then {v1, va} is a basis of

U.
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10 points) Let T . s

=+ R3 be defined by

Ty Ty *1"3‘**213
T Ta = - + 212 - 31‘3 .
T3 21‘1 + Ty

Show that T is One-to-ope

and that 7 i Surjective, g T an isomorphism?
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5. (10 points) (Extra-credit) This problem is extra-credit for the first attempt of this
midterm but an obligatory one for the reviewed version (the 2nd attempt).
Suppose {vy,Vva,...,Vn} is a linearly dependent set of vectors in V (where V is a vec-
tor space). Suppose also that W is a non-zero vector space. Prove that there ex-
ists {wy, wa,..wp} C W such that no T' € £(V,W) satisfies T(v}) = wy for each
k= 1,215
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