Computer Graphics - Excercise 1
1.1.1
a)

e Matrix Multiplication = transformation

e Inverse of a transformation 7!

= T«T'=T'«T=E | *p
T '«Txp=Exp Txp=p
= Exp=p, T 'sxp=p
b)
FOI"R1><R2
b 0 e f O axXxe+bxg axf+bxh 0
c d 0]l x|g h 0] =|cxe+dxg cxf+dxh 0
0 01 0 0 1 0 0 1
For Ry x Ry
e f 0O a b 0 axet+cexf bxe+dxf 0
g h 0l xlc d O0O)l]=|axg+cxh bxg+dxh 0
0 0 1 0 01 0 0 1

= Ry X Ry # Ry x Ry = does not commute



For T1 x T3

1 0 a 1 0 ¢ 1 0 a+c
1 b x 1 d] = 1 b+d
0 1 0 01 0 1
For T, x T}
1 0 ¢ 1 0 a 1 0 a+c
1 dl x[0 1 b = 1 b+d
0 1 0 01 00 1

=T, xTy =T, x T; = does commute

For S; x S,
a 0 0 c 0 0 axc 0 0
0 b 0lx|[0dO]=1bxd 00
0 01 0 01 0 0 1
For Sy x S
c 0 0 a 0 0 axec 00
0 dO]lx|[0 b O0)]=1|bxd 00
0 01 0 01 0 0 1

= 5] X Sy =Sy x S] = does commute

For R x T
a b 0 1 0 e a b axe+bx f
c d O]lx |01 fl=|c d ecxe+dxf
0 01 0 0 1 00 1
For T'x R
1 0 e a b 0 a b e
01 flx|c dOl=|c d f
0 0 1 0 0 1 0 0 1

= R xT # T x R = does not commute



For R x S

b 0 e 00 axe bxf 0
c d Ol x[0 f O)=|cxf dxf Oxe+dxf
0 0 1 0 0 1 0 0 1
For S x R
e 00 a b 0 axe bxf 0
0 f O]l x|c dOl=|exf dxf Oxe4+dxf
0 0 1 0 01 0 0 1
= R xS =35 xR = does commute
For S x T
1 0 a c 0 0 c 0 a
0 0 b]lx|0dO)]=1(0d D
0 01 0 01 0 01
For T x S
c 0 0 1 0 a c 0 axc
0 d O]x|0O0OVb]=1|d 0 bxd
0 0 1 0 01 00 1
= S xT #T x S = does not commute
1.1.2
a)
1 00 Ty To 0 T Ty Ty 0 T
01 0 x|yt v2 - Y|=|21 22 -+ 2
001 Z1 22 ottt Zn Y Y2 0 Un
b)
Ty X9 -+ Tp 1 i=1
Yy Y2 o Y | XL = ;yi
Z Z ) Zn * .
1 2 1 Zzz

=1



My, My M t,

B My Moy Mo i, 5 0
M= | M3y Mz Mz t,|;e=[10] =t;p=10
P Py P 1 ) 0

0
0] X pg
1 b cos(zy) —sin(zg) 0

z:—:> sin(z cos(z 0] =R,
= Txpl é 5) é s) 1
( cos(ys) 0 sin(yy)

0 1 0 =R

CIx |pa| Y

( 0 0 0

= | 0 cos(zy) —sin(zy) | =R,
0 sin(zy) cos(xy)
M=R,x R, x R,

Berechnung fiir:
b1 = <_17 _17 1)7p2 = (27 17 _2)7}73 = (27 17 _3)ap4 = (_17 _27 1);175 = (37 _170)

p1x M, 6.323746006808568

po X M, 2.672777625063053

= Vector = | p3 x My | = | 1.6528549605644152
Py X M, 6.432049954608068

- x M 4.731031538265404

= Zfar = Pa = 6.432049954608068; zpeqr = ps = 1.6528549605644152



