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QUESTIONS

1).Explainwith2exampleswhatyouunderstandbylineartransformation.

2).GivenalineartransformationofamatrixoperatorAonavectorx,computeT(x)if
A=(1,9,3),(-2,6,7),(0,-1,3)and

x=1

   4

  -8

3).DefinecompletelywithmathematicalexampleswhatyouunderstandbyRankof
amatrix. 

SOLUTION

1.Alineartransformationisaunctionfrom onevectorspacetoanotherthatrespects
theunderlying(linear)structureofeachvectorpace.Itisalsoknownasalinear
operatorormap.

Examples

(a.)Theexpectedvalueofarandom variable(whichisinfactafunction,andamember
ofavectorspace)

E(X+Y)=E(x)+E(Y)andE[aX]=aE[X].

(b.)Anidentitymaponanymoduleisalineartransformation.

2. 1 9 3 X= 1

-2 6 7 4

0 -1 3 -8

T(x)=A(x)

T(x)=1 1 +4 9 -8 3

-2 6 7
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0 -1 3

1 + 36 + -24

-2 24 -56

0 -4 -24

= 13 1

-34 Hence,thetransformationof 4

-28 -8

3.Therankofamatrixisdefinedasthemaximum numberoflinearlyindependent
columnvectorinthematrixormaximum numberoflinearlyindependentroevectorin
thematrix.

Example

A= 1 -3 6

4 0 2

8 5 1

(i.) RANKOFA

A = 1 -3 6

4 0 2

8 5 1

=1 0 2 -(-3) 4 2 +6 4 0N

5 1 8 1 8 5

=1(0-10)+3(4-16)+6(20-0)

=-10-36+120

=74

Since A ≠0,TheRankofAis3

Note:Butifthedeterminantofthematrixisequalto0thenwedeletearrowandcolumn
ofthe3x3matrixforminga2x2matrixthenwefindthedeterminantofthematrix.If
wegetananswernotequalto0thenthematrixofrank2
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