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Translation

X'=X+T,
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2'=7+T
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Scaling
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2D Rotation

X'=Xxcos@—ysind

y' =Xxsinfd+ ycosd
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Linear Equations in Matrix Form

X'=AXx+By+Cz+D
y =Ex+Fy+Gz+H

2'=IXx+Jy+Kz+L
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Matrix Inverse

L1]

“Nothing has changed”

[M]<[M]1*
[M]=[M]1~

“"Whatever [M] does, [M]! undoes"




























Can Multiply All Geometry by One Matrix !

(%)

YL IM1y

/

1) 1)

Graphics hardware can do this very quickly!
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The Rotation Matrix for an Arbitrary Axis and Angle

P'= [A(A. P)]+0056’[P —A(Ae P)]J“Si” Q[AX P]
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The Rotation Matrix for an Arbitrary Axis and Angle

AA  AA AA | 1-AA  -AA  -AA | 0 -A A
AA AA AA |+cosd| —AA  1-AA -AA |+sind| A 0 -A
AA  AA AA | | -AA -AA 1-AA | -A, A 0 |

AA +cosd(1-AA) AA —cose(A\Ay)—sin OA, AA —cosO(AA)+sin ¢9Ay_

AA —cosO(AA)+sinA,  AA +cosd(1-AA)  AA —cosd(AA)-sindA
AA —cosO(AA)-sinOA AA —cosO(AA )+sinOA A A, +cosf(1-AA)

For this to be correct, A must be a unit vector
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