Linear Function In
Coordinate System
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Outline

* Describing a function in a coordinate system

* A complex function in one coordinate system
can be simple in other systems.

* Reference: Textbook Chapter 4.5
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Sometimes a function can be
complex ......

* Example: reflection about a line .L£ through the
origin in R*
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Sometimes a function can be
complex ......

* Example: reflection about a line .L£ through the
origin in R*
special case: L is the horizontal axis

oo D= 15
" Alzl(l) —01]
/
r([)) ey T'le)



Describing the function in another
coordinate system

* Example: reflection about a line .L£ through the
origin in R*

In another coordinate system & ....

B = {b1» bz}

T(b;) = —b, @ @




Describing the function in another
coordinate system

* Example: reflection about a line .L£ through the
origin in R* 1 0
[T]gp = [0 _1]

Input and output
are both in 83

In another coordinate system & ....

[bz]{B = €2




Flowchart
Tlg = [(1) —01]

(B matrix of T)
b, v]lg o—) [T(w)] g
bz\/ reflection about the
horizontal line

ZLQ: % L T(v)

reflection about a line £



Flowchart [T] 2
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* Example: reflection operator T about the line y = (1/2)x

by = [_21] y=(1/2)x
b = []]
_ [0 y = (1/2)x
e, = [0
er =]

[OZ O4]B [2_]

IT]q
[v]lg ——) [T(v)]g

b il
B~ 1 B
A =?
V ) T ()



* Example: reflection operator T about the line y = (1/2)x

A=[06 08 =[S0z oal 2201 3
0.8 —0.6

IT]q
[v]lg ——) [T(v)]g
., = [—0.5] y=(1/2)x [1 0 ]
)/ oo
€1 = [;L] B~ B

A=C[T]cC™! v ) 7))

106 0.8 _
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Example 2 (P279)

I 3371 + I3
T i) = T+ T2 B
3 —T1 — X9 + 3x3
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IT]g =?
3 0 1] [vlg —) (T(v)]g
A=]|1 1 O ~1
T]a= B~1AB
1 -1 3 Tlg
1 1 2 4
B=|1 2 1] B b
1 3 1
3 -9 8 A is known
[Tlp=|—1 3 —3] — T(v)
711 6 1

B[T]gB™*



Example 3 (P279) Determine T
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e, e, e; [v]g T [T(v)]g Bc, Blc, Blc,
T
B

b, b, b,asa
coordinate system
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Example 3 (P279) Determine T

[Tlg =[B"'c; B 'c, B 'cs] =B7C

A=B[TlgB™" =BB 1CB~! = (B!

e, e, e; [v]g T [T(v)]g Bc, Blc, Blc,
T
B

b, b, b;asa
coordinate system

{b,, b,, b;}isa
basis of R3

A
b, b, by ¥V I T (1) c, ¢, C

B~1 B~1 B
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"I'm disappointed that you're
trying so hard to be me." /|\GHAG T R BE4E
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