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Practice Exam on Chapter §4
Math 2270, Fall 2006
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Problem 1. Find a basis of the space of all 2 x 2 matrices A such that [ 2 0 } A=A [ (1)

2z =[S e 4= (g g

Tre spoceis = V= [ 5] o RS = span [ AREN)
Thercleve both oxe v ind Veckoes .
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B = S?_}L ,.,;35 IS @ basis of V.
. Problem 2. (a) Define the kernel of a linear transformation T: V — W.

RerCT) = 4 LeV | T(H =03,
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(b) Define the nullity of a linear transformation T: V — W.

T2 dum (Rer(m™) <005 Hen ullily (M) = dim CRertm)Y ,
(c) Find the kernel and the nullity of the linear transformation T(f) = f — f' from C*® to C*°.

Rer(T) = 2L e C% { 9~ 43
%?___,, £7 &= £ = o™ Jor Seme o
RertT) = % ae}’\ aeRY = San (e,
WTJ (T) = dum( %zem—f) =41 o 38‘% < a bass
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Problem 3.
Let P, be the space of all polynomials of degree < 2 and consider the following two bases:

U={1,t,#*} and B={l,t-1,(¢-1)7}.
If T: P, — P, is the linear transformation given by
T(f(®) = f'(t) + f(2t - 1),

find the following:
(a) The matrix B of T' with respect to the basis B.

f&
B=TIren]e [Me, Te-s$.1=19°
0
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T-§)= ale-n + (2= = 26k-0) + 4H-)

(b) The change of basis matrix S from the basis B to the basis U.

1] T[4 [&=87.7-]
L u oy ) Jae z

DO
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(¢) Is T an isomorphism? Justify your answer.

Yeo, be count B Is an inverkble matix,

Cronk B =3,
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Problem 4. Prove the following fact: Consider a linear transformation T:V — V, and let B =
{fi,..-, fn} be a basis of V. Then the B-matrix of transformation B is given by:

B=[T(f1)]s---[T(fa)l8]-

V—>V Be — Lo .87

f
GL?J \L \L Oﬁ\'b T o)
. B =[Re Bend, whre @, .. 7,
B s Hhe shandard bosis of RN,

Bey = Lo (L 0e0)) = £ (T(4) = [T(20]

-Jl?@f oL L =1y, %)
Problem 5. True or False?
(a) There exists a subspace of R3** isomorphic to Fp.
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(b) If T is a linear transformation from V to V, then the intersection im(T") and ker(T) is 0.

Calse!

I2 L e imT™YN Kerm) = T@)—:—,O on d f =T1(g)
=) T( Tty = I 1y _[o o
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2085 U (T) < Ker(T),




