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1. TRUE OR FALSE: (No justification necessary.)
(a) Every injective linear transformation 7': V' — W is also surjective. T @ (3]

(e, B—E Tl y))

(b) If V is a finite dimensional vector space, then there is a linear transformation @ F (3]
T :V — V such that [T]g = [T] for all a and 8 bases of V. Comment (2022]7 this
problem concerns a topic we haven’t discussed much this semester, so I'd be unlikely to
ask this question, but it may still be useful to try to figure it out.

(90). the 1denkity tnanstomaction,
o1 the zeno '/'/)aanmeaHM)

(c) If T': Ps(R) — R® is linear, then T is not surjective. T @ (3]
(dim P (R)> Im > wrlechive map erint )

(d) If V is a finite-dimensional vector space and W is a subspace of V, T @ (3]
then dim(V) < dim(W).

(insread, dmw < dmV)
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2. Let T : R? — R? be the linear transformation with matrix representation

1111
;3 3 35 3T3RD
-s 5; Zq Z$ —z @
with respect to the standard bases. Find a bajs/for Ker(T) and Im(T).

ﬂow'ne&ucénj %‘w/y-

The 1mage hos a bass g by the ol wl pivehsin e

reduced fom. €. a<£5> s (é)}
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3. Let [15]
1 0 0 1 0 0 0 0
O T B e B e B
The set 8 = {Bi1, B2, Bs, B4} is a basis for Maya(R). Let T : Mayo(R) — Maya(R) be given by

T(A) = At — 2A, where A! denotes the transpose of A. Take my word for it, that T is a linear
transformation.

Find the matrix [T]B .

Nok ’H’)Bu{' 1007 any metie (¢ A) the coordinglyy in basis 3
(¢ D)) (zj soce (2 5)= (83 )+ 6(3 dbe e (33)¢ 4 (22)

The colummy of Zﬂ; ane, nUBPQC{iV{Lﬂ,
[T@g= (6D = (3)
[realy- [ (23)-65)),= (3)

-1 o 0 o
$_ -2
[-T]Lp - g v 2
O o 0 -l
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4. Let S:U — V and T : V — W be linear transformations. Define the composition transforma- [15]
tion T'S : U — W by the equation T'S(@) = T'(S(@)) for all @ € U. Prove that T'S is a linear
transformation.

Vi vel, celd,
TS(Grev)= T(SEra)
=T (s@ecSB) (e S linem)
= T(SE) « cT(80) (sace T on finear)
= TS(@+cT),

w T i choa v mmﬁqmﬁm
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5. Let T : V. — W be an injective linear transformation. Prove that if {vy,..., vi} C Vis linearly [15]
independent, then {T'(v1),..., T'(vg)} is linearly independent.

Supposc that ¢, cee R sefisly
> e Tw) = 5.
By lineanitg of T, +hin vmplies that
T(icv’) = 0.
Sinee T i njecke, thrsimplres thet
ic;’\?i = D,
T=(

and ("Mallg &ne {\7‘,"', UJ N & H/)eﬁdlg MJ{{)&M/ML&(/;

Hhis implies Hoaf
C, = Cp=-=Cu=0,

w hich shows Hhat {T(V.)J-'; T(T/u)} o lineanly

I oﬁepen z{evﬂ'.
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