
 

1 Determine if the following are linear
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f f Mn n Mn n fl A At At
Mn n vector space of square matrices

Nxn

2 Consider the subset M of 2 2 square
matrices defined as

A
acts

con a b CER

and the mapping M M defined by

e faab bo
a

Observe that M is a vector space and

consider the basis

a Ho H loll D



Show that f is linear and compute its
associated matrix with respect to B

3 Consider the linear mapping f
1123 1122

that maps the vectors

go.li 1
to the vectors

coil H L

respectively These vectors are coordinate

vectors with respect to the canonical bases

of IR y 112 Compute the associated matrix

of f with respect to the canonical bases

of 1123 and IR



4 Define the linear mapping fiv w where

dim V 3 and dimW 4 such that f bibs I

f b2 53 E Ez and f 2531 25 125 Here

B 951,52533 is a basis of V and

C E Iz Es Ia is a basis of W
a Find the associated matrix with respect

to B and C

b Find a basis for Imf
C Find a basis for kerf



5 Determine if the following mappings
a f.pe 1123 defined by f

Ig

b f 1123 1122 defined by Hota i

are linear mappings If they are linear find
their kernel and range Study their

injectivity and surjectivity



Determine whether the following statements

are true or false Justify your answer
al tf g

v w is a linear mapping sometimes

it is possible to find three distinct

vectors 4TEV and W EW such that

glut gli Tv
b Assuming that the previous statement is

true if glut girth then it TE Ker g
c If g V W is a linear mapping then
the range of g is W

d If hi Tz Jn is a basis of IR and

WiWz In is a basis of Dn l then

there are two linear mappings

f IR Pn e and g lpn i IR such that

f Cti wi and gini Ji for it 2 in



e If f 11231122 is a linear mapping defined

by fl o then f is identically the
hull mapping fix 1 0 teeth

f There is a linear mapping f 1125 1125

with dimkerf dim Imf
g Assuming that f Map Maz is linear
with dim Imf 4 if HAI oooo

then

A
food



7 Define the linear mapping f V W where

dim f dimW 3 such that f E UT Th

Heifetz and HE3 it Here B IE Ea ez
is a basis of V and C lui UI iz is a

basis of W
a Find the associated matrix with respect
to B y C

b Find dim Imf
c Find a basis of kerf
d Given a new basis of V B hi Ja53
where E Ji Ez Itv2 and e 5 Titus

compute the associated matrix with

respect to B and C

e Given the following change of basis



Tv I I l l

I I o

Dc WEW

O O I

compute the associated matrix with

respect to B and E

g Obtain the matrix associated with

f with respect to Bi and E
h study the injectivity and surjectivity of
f

8 In 1123 consider the basis dei EzEs Study

the injectivity and surjectivity of the

linear mapping f 1124423 defined by
f Ei AE testes HE EtIztB and

f E3 It better in terms of the parameters

a and b


