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f : R-R2
f(x

, y) = (3x + 2y , X-5y) can de represented as a matrix transformation
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linear operator can be expressed as matrix multiplication
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It ? ] represents a reflection in the x-axis
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it takes O to 0 and it takes lines
Every matrix transformation is a linear transformation amany distort distances and angles.

or points



























How do we find a basis for a subspace ofR ?

Eg. If A is an mxn matrix
, RowA=Span(rows of A) < As

" lreally Ixn rectors)
m

(really my, rectors)Tot A = Span (columnsofA) = I
(the rowspace and column se of A)

.
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.g.
A = 10003352& in reduced row echelon form.
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,27 so RowA is 2-dimensional : dim (RowA) = 2.

The dimension of UER" is the number of vectors in a basis for U.

ColA has basis (0] , (8]
ColA = Span (columns of A)

= 3c , (8) + <(b) + <() + <] + <] + (2) :
,
2 ... 3 any

scalars 3
= E2() + [i] : < , 3

scalans3 = 3() : xytR3 (hexy-plane

dim CoSA =2.

Although now rectors have length 6 and colum rectors have length 3
,
the rou space and colum

space
have the same dimension

. (equal to the number of pivots).

what if A is not in reduced row echelon form ?













3 ta/i] : (2)
2 Ti A =ACo] = (A(d) /Al7]
- 7! in = (52]
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V = E solutions of y"+y = 03 has basis < sinx , cosx]
Another baris is Seix

, e-ix3 .

De"=iex i =F
D : V->V is the linear transformation Dy = y

·

Deix=-ieix
D(asinx+bcosx) = acosx-bsinx

The basis of D with respectto

D/sinx) = cosy
D is represented by [ii] this basis is 10]

D(cosx) = - Sinx D = I DP = I







Methods for computing determinant of an uxu matrix A

defIA)

Using elementary now operations , we can
evaluate the determinant in a sequence of steps :

det EA=E . deta = detA .

· Adding a multiple of one row to another does not change the determinant.
det (AE) = detA. datE = detA .
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· Mittiplyingow cle f mttpig
thedeterminantly Y
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a Interchanging two rows or columns of A
,

has the effect of multiplying the entire determinant by 1.

· det 1900)=abc .
More generally for any upper triangular or lower triangular matri,is

det 1* ] = abc = det[]
Eg . consider A : 1). Compute det A.
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