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Commonmathtin computer . graphics

b Dot/ cross:products; scalar:triple product
b Planes as-4D vectors

b Homogeneous coordinates

b PlUckerr coondinates forc3D-lines

b Transforming nonmalvectorstand planes! with
thecinverse transpoase of asmatnix
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Commonmathtin computer . graphics

b These concepts oftencused withouta complete
understanding)of the hig picture

b Can be useddnia way thatlis:not natural

b Different pieces-usedseparately without
knowledge of- thel'connection:amongithem
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There:iszadbiggerdicture

b All ofithese arise-as pant of asingle
mathematical system-discovered-by
Hermannn Grassmann.

b Understanding thebig picturetpravides.deep
Insightsdntotseemingly wnusual properties

b Knowlédge-of the relationships-amongthese
conceptscmakes-bettert3D programmers
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Quitline
b Grassmannn algebrain3 3-4 dimensions
b Wedge:product; bivectorstrivectorsc!
b Transformations
b Homogeneous model
b Geometric computation

b Programming considerations
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The wedgeproduct

b Also knownas;
b The progressivesproduct
b The exteriorproduct

b Gets: namedrom isymbol: adb

b Rera ta widge bo
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The wedgeproduct

b Operates-on:scalars, vectors,,and mare
b Qrdinary multiplication ifon scalars s and! t:

SOt A4 B S
SWVv = 8 W&

b The squarecofa vectortor v is alwayszero:

vov =0
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Wedge productct anticommutativity

b Zerosquare implies vectors anticommute

(a+b) Pa b) O=

ada +ta @ bt adhb b @
agdb b & 0=

aldb =b a
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Bivectors

b Wedge-productchetween twolvectors
pmoidey ¢ es/ecanr’'nbi vect or o
b Distinct from a scalar or vector
b Represents an oriented 2D area

b A vector represents an oriented 1D direction
b Scalars are zero -dimensional values



