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new and used
mathematics
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background: spaces

* linear space
- scalar
- vectors

- affine space
- scalar
- vector
- points
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scalars: real numbers
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vector: distance & direction in (34) space

v: the way you get from p
toq
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vector: magnitude & direction in (34) space

A vector does not have a
position in space !
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vector: distance & direction in (34) space

Y q

v: the way you get from p
togq
v

[ V = <Qx-Px, 9y~Py: 9~ P2

2/23/2003 €5155 - 3D Graphics Overview




CS155 - 3D Graphics Overview

vector: notation

abusive but useful notation v=q-p
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vector: distance & direction in (34) space

abusive but useful notation v=q-p

.. abusive because addition of points
is not defined and, even if it was,
we'd expect the result to be a point,
not a vector
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vector: distance & direction in (3d) space

abusive but useful notation v=q-p

this notation
makes perfect
sense if we think

X of gand p as
vectors
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vector operations

* vector norm

+ scalar multiplication

- vector addition

+ dot product

* cross product (for 3d)
* linear transforms
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magnitude, length, euclidean norm

T VIV LV

[Ivl] Ivil=(ve+ vy2* v2)?

v

v is a unit vector if
[Ivl]=1
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scalar multiplication

T VIV Y

OV =<0y, OV,

ys OV

ov
/
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vector addition

* U<, U U
C VI,V V>
© UHVEC UV, U
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Y

+ Vy, Uy 4>
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dot (inner) product

*u=d,,uu
© VIV V>

i Vys
*USVE UV, HUV +ULY,
v = lull«lIvl] cos ¢
)
u note: vev=||v||2
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orthogonal vectors

if uev=0
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* non-zero vectors u
and v are orthogonal

cross product (3d)

uXv=w
magnitude: ||w|| =
[Tull«|Ivl] sin ¢

w v direction: w is orthogonal to
both uand v in direction
5 L defined by right hand rule
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cross product (3d)

*u=d,,uu
© VIV V>

xeVys
w v w= i J k
o u, u, u,
] vy vy v,
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background: spaces

* linear space
- scalar
- vectors

- affine space
- scalar
- vector
- points
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point: position in (3d) space
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e (45-1)

z
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vector operating on a point

* p=(px.Py.Ps)

© VIV Y

=P Vi Pyt Vyu P2 +V3)

2/23/2003 €5155 - 3D Graphics Overview 20

vector operating on a point

abusive but useful notation
q=p+v
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vector operating on a point

Y q=p*v

abusive but useful notation
q=p+v

X

notation makes sense if p and
z q are vectors
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