Computer Graphics - Excercise 2

cos(u) cos(u) x cos(v)
fu,v) = R | sin(u) | +r | sin(u) x cos(v)
0 sin(v)

2.1

R X cos(u) + r(cos(v) X cos(u))

5f (R(szn(u)) + r(cos(v) x sm(u)))
0

r(cos(u) x (=sin(v)))
of u,v) = ( r(=sin(v) x sin(u)) )

~(
0v r X cos(v)
= Jacobian :

Ji(u, f) =

sin(u) x cos(v) r(—sin(v) x sin(u))
0 r X cos(v)

(R X (=sin(u)) + r(cos(v) x —sin(u)) 7r(cos(u) x (—sm(v))))

b)

I’ = (1]? g) mit s, = %(U;U)usv = %(u,v)

E=||su|]” =

V (R(=sin(u )) + 1r(cos(v) x —sin(u)))? + (R x cos(u) + r(cos(v) x cos(u)))? + 02 = ;
VR2((—sin(u))? + cos(u)?) + %chos(u)((—sin(u))2 + cos(u)?) + r2cos(v)((—sin(u))? + cos(u)?)” =
VI(R? + 2chos( )+ r2cos(v)?” = (r(cos(u)) + R)?

F=<s5y,8>=0

G = lsu* =

V (r(cos(u) x (—sin(v))))? + (r(—sin(v) x sin(u)))? + (r x cos(v))22 -
V(2 x cos(u) X (—sin(v))?) + (7“2((—32'7;(2;))2 x sin(u)?)) + (r? x cos(v)?) =
\/r2(sin(v cos( X sm(u) )+ cos(v)? =

)?
V2 (sin(v)? + cos(v)2 =r?
u)

:ﬂ:(umq)+m2o>
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c)

Aus der Vorlesung: dA = / detI{ du dv

0 r?
= dA =r(r(cos(u)) + R) dudv

= dA = \/det ((T<COS(“>) + R’ O) du dv

= A= [T [Zr(r(cos(uw)) + R) dudv = 2 x [ (cos(u)) + Rdv =

2mr[Rv + r(sin(v)]3™ = 27r x (2rR) = 4x%Rr




