Or: Why the definition is not random.



Operations visually

60 rotation matrix (\1/52 71{2/2 30 shearing matrix ((1) 1/£/§)
First rotate, then shear (\}52 _li‘[ First shear, then rotate (\/51/2 _i;;[

B -

Wish. Matrix multiplication should be composition of actions!



Action on vectors

Where does (1,0) go? ( e _\/3/2)((1)) - ( A )

V32 1/2 V3/2
Where does (0,1) go? (%?2 71//‘5’2/2)(&)) = (*1//52/2)
1/2 =v3/2\ -1\ _ [ —1/2+V3/2
Where does (—1,—1) go? (\/3{/2 1/2/ )(71) = (71/27\/5/2)

/A_,

Define matrix times vector as

(25)6) =x(2)+y(5) = (258)



Action on triangles

Where does the unit square go? (\}52 71//“5’2/2)(}, 9= (\}52 71//52/2)

Where does the cyan triangle go? (\}52 _{/32/2) (‘:{g \_/;i) = (g —3/2)
Where does the orange triangle go? (\}52 7{/32/2) (:%‘ \/14) = (—;i//§8/8 5:[13//88>
N

SN

Define matrix times matrix as

(25) (50 = ()



For completeness: A formal definition.

The matrix multiplication of a mxn matrix A and an nxp matrix B is defined as:

1 nrows p columns

A m rows n columns C=AxB: mrows p columns




Life is not commutative.

First rotate, then shear:

(61°) (e 27) = (0 07)

>

V|

First shear, then rotate:

(3 67) = (e 32°)
4




| hope that was of some help.



