Computer Graphics - Excercise 1
1.1.1
a)

e Matrix Multiplication = transformation

e Inverse of a transformation 7!

= T+«T ' '=T"'«T=F | *p
T '«Txp=EFExp Txp=7p
= Exp=p, T 'xp=5p
b)
FOI'R1XR2
a b 0 e [ O axXe+bxg axf+bxh 0
c d O0]lx|g h 0)=|cxe+dxg cxf+dxh 0O
00 1 0 0 1 0 0 1
FOI"RQXRl
e f O b 0 axe+cexf bxe+dxf 0
g h O]l x|ec d O0O)=|axg+ecxh bxg+dxh 0
0 0 1 001 0 0 1

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



For T1 X TQ

1 0 «a 1 0 ¢ 1 0 a+c

01 b]lx|0 1 d]l=101 b+d

0 0 1 0 0 1 0 0 1
FOI'TQXTI

1 0 ¢ 1 0 «a 1 0 a+c

01 dlx|01db]=1010b+d

0 0 1 0 0 1 0 0 1

=T, xTy =T, x T} = does commute

F01"51XSQ
a 0 0 c 0 0 axc 0 0
0 b 0lx10dO]l=1|bxd 00
0 0 1 0 01 0 01
FOI"SQXSl
c 00 a 0 0 axc 0 0
0 d Olx]105b O0l=1|bxd 00
0 01 0 01 0 01

= 51 X Sy = 85 x S| = does commute

For R x T
a b 0 1 0 e a b axe+bxf
c d 0l x[01 fl=|c dcxet+dxf
0 0 1 001 0 0 1
For T'x R
1 0 e b 0 a b e
01 flx|ec dO)=1[c d f
001 0 01 0 01



= R X T # T x R = does not commute

For R x S
b 0 e 00
c d O0]lx[0 f O
0 01 0 01
For S x R
e 0 O a b 0
0O f Ol x|c d O
0 0 1 0 01

aXxe

cX f

a X e

cX f
0

= R x5 =5xR = does commute

For S x T

O O =
o O O
— o Q
X

For T x S

c 00 10
0 dOolx(00
0 01 0 0

S OO
S QU O

— o Q

_ o O

= S xT #T x S = does not commute

1.1.2

a)
1 00 1 T2
01 0fx{wm v
0 0 1 VAR )

Tn

Yn
Zn

bx f 0
dxf Oxe+dxf
0 1
bx f 0
dxf Oxe+dxf
0 1
c 0 a
0 d b
0 0 1

X1 ) . e xn
Zl 22 . e Zn
Y1 Y2 o UYn



b)

r1 T2
U1 Y2
Z1 R2
c)
Mll M12
N M21 M22
M: M31 M32
Pz Dy
0
0] X pg
B 1
T T x ]
0
1] X ps
B 0
Yo T X
1
0] X ps
B 0
T T pa]

1 >
Tn 1 =1
Un, X N J/ : = Z:Z:l Yi
M13 ta:
Mys t, 5 0
Mzz t, |;e=110] =t;p=1{0
Dz 5 0
cos(zy) —sin(zy) 0
sin(zy) cos(zy) 0 =R,
0 0 1
cos(yy) 0 sin(yy)
0 1 0 = R,
—sin(zy) 0 cos(yy)
0 0 0
0 cos(zy) —sin(zy) | = R,
0 sin(xy) cos(xy)

M =R, x R, x R,



Berechnung fiir:

P11 = (_]-7_]-71>ap2 - (271,_2),]?3 - (2717_3)7]94 - (_]-7_27]-)7p5 -
(3,—1,0)

pr % M, 6.323746006808568

p2 X My 2.672777625063053

= Vector = | ps x My | = | 1.6528549605644152
pa X M,y 6.432049954608068

o x M 4.731031538265404

= Zfar = pa = 6.432049954608068; zpeqr = p3 = 1.6528549605644152



