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Vector Rotation (2)
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Vector Rotation (3)
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General (2A) 5 Youngl\c/)\//%nl}_irg

Vector Space



Vector Rotation (4)

X, = X, C0s0 — y,sin0 Yy, = X,sin0+ y, cos0O
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Transformation

W — (Xl’ J’1)

v = (X, ¥o) ROt(G) v

> rotation operator >

map
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Matrix Transformation

A A w
%
f: V - W (Xl’ yl)
(Xo’ )’o)
> >
transformation

X, = X,C080 — y,sin0 cosO —sin0

X;| _ |cosB —sinB||x, A =
Y1 = X, sinO + y, cos0 v, sin®  cos0 ||y, sin®  cosO
w = A X
wo = TA( x )
T,

X > w
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Coordinates and Coordinates Systems

Rectangular Coordinate System

§ (15 15) A any vector

/ (x, )

coordinates (1.5, 1.5)

Non-Rectangular Coordinate System

any vector
(x', ')
>
coordinates (ﬁ E)
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Standard Basis

R’ R’ A any vector
e, e, = (1,0)
_ (0, 1) A (x, y)
1 el 82 — ’ /
— N
1
standard basis |e,, e,] spans R’
R’ R’
any vector
e, e, = (1, 0, O) (X y) A
= (0,1,0
1 e, e, ( > L ) A
. ‘ > e, = (0,0,1)
1 > >
el
standard basis (e, e, e,] spans R’
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Basis and Coordinates

= 1.0e, + 1.5e, m,
m,
1 0
= 1.5 + 1.5
0 1]
=

collinear vectors —»

basis (e, e,] linearly dependent vectors

coordinates (1.5, 1.5)

many bases but the same number of basis vectors
basis (u,, u,} basis {v,, V,} basis (w,, w,]

A coordinates

A coordinates A coordinates
u, (xu, yu) v, (Xv, yv) w, (xw, yw)
v, w,
T > >
u,
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Standard Basis & Standard Matrix

A
= (0,1 — (~sinf), cos6)
e \ T,(e,) = (cos, sin6)
‘ transformation
e, = (1: O)
standard basis standard matrix
. AN
X;| _ |cosB X,
Y1 sin 6 Y1 TA( e, )
w = A X A =
wo = TA( X )
TA
X » W
\ _/
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Dimension

R2
In vector space

any one vector ine R' linearly independent
any two non-collinear vectors plane R® linearly independent
any three or more vectors linearly dependent
Vv = uw *=— bolwdu
R2
A A A
Rl \% \%
w
u
u
> > L >
u
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Linear Dependent (1)

{u,v,w} linearly dependent

w = u+yv u — w—V V. — w—Uu
A A A
\% \ % \%
w w w
> - — > -
u u u
u+v—-—-w =0 u+v—-—-w =0 u+v-—-w =0
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Linear Dependent (2)

{u,v,w} linearly dependent

A A A
v v v
w w w
e —> - L
u u u
ku+k,v+k,w =0 mu+m,v+mw = 0 nu+nv+nw = 0
(k, = 0) Ak, = 0)A(Kk, = 0) (m, =0)A(m, = 0)A(m, = 0) (n, = 0)A(n, = 0)A(ny=0)
(ky # 0)V(k, # 0)V (k; # 0) (m, # 0)V(m, # 0)v(m, # 0) (ny # 0)v(n; # 0)v(n; # 0)
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Linear Independent

S = (v, vy, LV, non-empty set of vectors in 'V
kivi+k,vy+ - +k v, =0 "
the solution of the above equation v
trivial solution: kij=k,= -+ =k, =0
{ if other solution exists S linearly dependent > >
if no other solution exists S linearly independent u
A b A A A
kla kZb u ez (X’ y)
a \%
— W
—p > > > - > >
¢ ksc e
1
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Change of Basis

A
e,=(0,1) fV s W T ,(e,) = (—sin0, cos0)
— \ - T,(e,) =(cos0, sin0)
| transformation
€, = (1,0)
Old Basis New Basis
‘¢ I
X;| _ |cosB —sinB]|x,
v, sin® cosO ||y, TA( e1)
w = A X A —
w = TA( X )
TA
X » W
o %
General (2A) 17 Young Won Lim

Vector Space 10/31/12



Transformation

v fV -> W (Xl’ yl)

(Xo’ )’o)
/

transformation

e, =(0,1) iV > W T,(e,) = (—sin0, cos0)
» T ,(e,) = (cos0, sin0)
> >
| transition
e, =(1,0)
Old Basis New Basis
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Transformation

A
(X1: )’1)
(Xo’ )’o)
|
e,=(0,1
2 ( ) f:V>WwW
‘ -
t ition
e, = (1, O) ransiti
Old Basis New Basis
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Vector Rotation (2)

A
(Xo’ .VO)
>
In the rotated coordinate
invariant length  X,, Y,
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Trasformation

X, = X, C0s0 — y,sin0 Yy, = X,sin0+ y, cos0O
A A
(X1, ¥) (X1, ¥)
A A X \
X, sin 0 g
/(Xo’ Yo) (X0, ¥o)
0 Y1 0 \
X, > Y, cosO //\
> v v >
. >
X, sin 0
<4 <« a0 Bn g
Xl
Y, sin® Y, sin6
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Normal Vector & 3 Points

A Z A z
<« b = tJ ok — |92, 9 _ 4 Ay 4 @
“ B b, b, b, b, b, b,
b, b, b,
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Normal Vector & 3 Points

General (2A)
Vector Space

A Z

Non-collinear
3 points
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