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1. Advantages of using
Computer Graphics (CG).

Grids can be drawn easily.

Effects of changing the ‘original objects’ or
‘matrix’ can be seen immediately.

Exotic objects such as photos can be transformed.

Animations can be used.
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Fill in numbers or functions in the boxes or use the palette.
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Whenyou finish drawing, choose [transform] from the menubar.

original transformed

Choose an object from the menubar and draw.
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ex3. Animation of Rotation&Enlargement by F' = [1 2J
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Current matrix is right-at-the-moment matrix. Which starts from the unit matrix and finishes as the target matrix.

2. EigenVectors & Animation

Animation is useful for rotation - which has
no real eigenvectors- ,

but it works even better for transformations
which have real eigenvectors.

Next example has 2 eigenvectors.




ex4. Comparison of 2 transformations which have same eigenvalues.

50 1 1 0 0
For A= , A =5 , A =2
0 2 0 0 1 1

1 0
eigenvectors : (OJ & (lj’ eigenvalues :5&2 , respectively.

3 2 1 1 -2 -2
For B = , B =5 |, B =2
1 4 1 1 1 1

1 -2
eigenvectors : (J&[ { j, eigenvalues :5&2 , respectively.
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Choose an object from the menubar and draw. youfinish dravi menubar.

original transformed
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Choose an object from the menubar and draw.

When the base is (1,0) and (0,1), transformation looks one of many.
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Transformation by B = . When the base is eT =11 and e, = |

B Linear Transformation _
Filo DrawCubes FilCuves Graphimage DrawProperty Edi Trnsiom Help
[Animationteigem =] (:) | W » 17 e O b | 2>

=lelx|

Original : Draw mode =Neutral
7 7 7

/ /
/ / /
X K
/ )
/ /
/ /
< Y,
/i /
/ p ?
K A Pl +
/ /
/ / /
7
/
/ # A
Y /
/
/ Y
/ /
X X
J
% /
/ /
v
)
/
4 /
£ N
% -2,1
i ¢ / oxes or use the palette
g / (ot pi o i
/ S/ ety oo by DEGREE.ise SnCost

/ 2\ (—F\/«
o G
// // Transform| Default| Palette Open

S ,,' Advanced teatures: [[eftwindowsefing =]

% Zh /
/ / / - e and e2 vectors are the base of the original grid -
/ / / lete2] 7 showhe grid I Add coordinates tothe grid
h / 1% Show the bases ¥ Show the parallelogram

' S @ = (1:7) paseis | |&
/ —_ 1 1
AL

T | drawing, choose [transform] from the menubar.

Choose an object from the menubar and
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When the base is eigenvectors, transformation is easier to understand.




A and B have the same eigenvalues, thus they work similarly.

Eigenvectors&values decide how linear transformations work.
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by A by by A by 8

P~'BP shows the similarity between A&B. P~'BP represents
the same transformation as B, but it's the expression by eT and g .
B o[

Fill in numbers or functions in the hoxes or use the palette. farm Help

Trigonometry functions by RAD: Use sin( 3,c0s( ) tan( ), "pi * for pi
Animation(eigen) =

Trigonametry functions by DEGREE: Lise Sin( ) Sost ) Tan( ).
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Suppose a matrix P by the base [e1,62).

w20 Choose the base here.
p=( )= o elde2 are the base |-
(&.e) R set by you. (left)

Base is:

Change the base - - -
‘When you finish drawing, choose [transform] from the menubar.




