
 

Midterm example

Problem1 Foreachofthe following determine true false It false provide
a counterexample

a 3 vesters in 1125are linearly independent True FalseO

counterexample 11.11.1 or II I L IL
b 7vectors in112arelinearlydependent False

Morethan n vectors in 112 cannot be linearly independent because

columns independent theEchelon formhas a leadingentryineachcolumn

I.im Eife
not LI

C Thecolumnsofa 5 5 matrixwithtwoequal rowsare linearly depent False

The echelonformwillhave a rowofzeros sotherecannotbe a leadingentry
ineachcolumn

Problem 2 Determinewhether f f are linearlyindependent

and or spanning

Solution Calculatethe echelonform LI leadingentry ineachcolumn

Spanning leadingentry ineach row



1 I L t t
LI No Spanning Yes

noblem 3 Considerthesystem whereαelk is a parameter

I Y αz 1
Determineforwhichα it has nosolution uniquesolution o manysolutions

Writethegeneralsolution in parametric representationforany suchthat
there is a solution

Solution Let'stryto calculatetheechelonformofaugmented
matrix

1 I
Case α 1

Thenwehave1
a many
solutions

Case 2 α

Then from 1 2 0 weget 2 0 Butthen 1 2 cannotbe1

Sothere is no solution



Linear transformations

Goal lineartransformations matrices

f is a transformation functionmappingfromAtoB if
1 it assigns to every aAanelementbeB
2 theelementbeBassignedto afA isunique andisdenotedby f a
thinkabouta deterministicalgorithm

Wewrite f A B to indicate f is afunctionfromA to B Wecall A the

domainof f denoteddoult and B thecodomainof f denotedcodomt
Thecollectionofallb that areassigned to some a namely beB Ha bforsomeact
iscalledtherangeof f denoted ran t

Examplesof functions

41761 5 161 e 161 arefunctions from IRto IR

2 619 9 1619 InCity
functionsfrom112toIR

761YZ sit2g 523 761,92 0 arefunctionsfrom1123toIR

3 f a x X X is a functionfrom112to1123 alsocalled a parametrizedcurve

f x 9 tey x y sity is afunctionfrom112to1123 alsocalledaparametrizedsurface

4 Afunctionfrom112 to112m isbasically m functionsfromIR to IR

5 Given an mxn matrixA wedefine a matrixtuansformationTA.IR INby
TA I AT Forexample if A then

TA61,9 2 I If 429 y z

Ta 1,0 1 9 61 1,0



6 Considertheidentitymatrix I TI istheidentitymapon IR ie
it mapseveryvectorSPE112 to itself

Example 1 p68 LetA I B E DenoteTAbyT so

This11 11 1 1 I
a FindTCI b Find an PE1122whose imageunderT is

4 Is theremorethanoneofwhose imageunderT is B

ammine

itSolution a TH I s

b weneed tosolve If I I
1 I t.i.it

I soEI is asdesired
c From b wesee istheonlysolutiontoTGP I

d Basicallysame as b except in b wearetoldthereis a solution

I It I I I
Thelastrowsays 0 dit0 72 which is impossible Sothereis no

solution toTCI E ie I ran T



Definition A transformation f 112 112ᵗʰ is linear if foranyw̅.PERand EIR

1 f w̅ B FCI FIT
2 E αf w̅

Linearfunctions areeasytostudy That'swhywhenweneedtodealwithnonlinear

functions weoftenconsidertheirlinearizations

Matrixtransformation is linear on Wednesday andtheconverse isalsotrue

Let'sverifythisfor 2 2matrix

Rule1

I 1 1 1 7 19 11 1 1 acu.tv bluntu
4th tductua

L 1 1 X
Rule 2

C X 1 1 14
E XL

Example 4 p71 DefineT IR 1K byTCP rot where relR issomefixed
number

ThenT is a lineartransformation because it is a
matrixtransformation

TFT if This iscalleddilationby r

Alsosee Examples 2 projection 3 sheartransformation and5 rotation



Usefulfact a If T 112 112m is linear thenTHE BE LTG βTIE

forany w̅ E R and α βEIR

b Moregenerally T CJ Cavit pup C.TL CaTlvi t tCpTluj

Solution a TfαQ P THE TRT applyrule I

αT BT applyrule2 twice

b Let'sdoit for p 4

T C Cv3 C CaV4 applyrule tothetwounderlinedvectors

THE TCE TCI FIVE
CTVT C.TV tC3TIvT tCaTfvI applyrule2 fourtimes


