Lecture 6 Linear transtormations in geometry

Pmp The \Co\\ow’mg functions are  linear transtormations on IR :

multiplication bg o tixed foctor C,

horizontal /vertical stretch by o fixed factor k,

v reflection Jr\/\rough o fixed line y=0X,

rototion obout the origin Jr\/\roug\m o fixed amg\e 0.

Note (1) By defoult, we take rotations to be counterclockwise .

() These ‘fmnswtormaﬁons are use@u\ \Cor image processm&
We can stretch, reflect, rotote, or shear on imoge by applying

a linear “Hranstormation o each point on fhe imoge .
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Ex For each linear transformation on [R*, find the image of X =

output
(1 T 0 R — R which maps & 1o & and & to 28+7%

Sol T.(ET)=€T—|:(I)} and T.(E’J—l?H%—{ﬂ.

= The stondard wotrix is

| 2
A= [o |]
= TR)= AR = B ﬂ[ﬂ - [X‘”ﬁj

Note T, is a shear tronstormation .
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In fact, every shear tronstormation on IR has standard mwotrix

of the form
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2 T: R—= R which stretches each vector horizontally by o foctor 2.
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= The standard wotrix is
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Note We can get he some answer by cbserving that T wultiplies

the horizontal component by 2.



) Ts: R*— IR which reflects each vector Jﬁ\/\roua\(\ the line X=X

Xy =X,

S_O‘ /‘\XZ X=Xz N X2 X=X,

)

L@ =e= [?J ond (&) =% = [I

= The stondard wmotrix is

O |
A%:{I o]
= TR)= X = [? é} [ﬂ - R}

Note We can get the same answer ‘05 symmetry .
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@) Ta: R —R" which rototes each vector obout the origin Jr\/\roug\m

o Tixed avxgle 0.
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| cosB —, | -sinB
_‘_4(6\)‘ [Sm@} QV\C& _I:\- ez) ‘|: Coseil -
= The standard watrix is

A= [cose —s’m@} %

sin®  cosB |-
— —\ - cosB -sind X B X COSG_XQ.S'W\G
= TalX) = A = { sin© cose}[ﬁ} a {X‘ sin© + %o cos 9}




