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Assignment 1 [1 Point] Subdivision Curves

Perform one step of a subdivision procedure for each of the pentagons below. Chaikin (left) and the
4-point method (right) by drawing the new polygon and its vertices (the exact position of the vertices are
not relevant).

Chaikin 4-Point

Assignment 2 [2 Points] Solid Modeling

To achieve boolean operations with polygonal b-reps, efficient computations for polygon intersections are
necessary.

Given two planar polygons with vertices {P,...,P;} respectively {Qy,...,Q;} and two planes Ep,Ey
containing the polygons.

Ep,E( are given in Hesse normal form:

X ap
Ep: fp-[y|+dp=0, fp=|bp
< cp
X ag
EQ ﬁQ' y +dQ:O, ﬁQ: bQ
< (670)

1. Show that for arbitrary vectors
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a by c

a=\|a |, b= b2 ,C= |

as b3 3

the following holds:

bxa=—axhb, (1)
axa=0, (2)
a-(axb)=0, (3)
ax (Bb+vc) = B(axb)+y(axc) (4)

with scalar factors B,y € R.

. To implement the intersection computation we need a function intersectPlane, that intersects
two planes Ep, Eg and returns a line G in parametric form.
Proof that

- d o _d N A N
G:P+al,angithP:(QnP plig) X (fip X fip)

— and I = fip x fig
1By < fig||

solves the problem!
Hint:

1. Think about the properties of G w.r.t. the planes.
2. a-(bx(éxd))=(axb) (¢xd)



Assignment 3 [2 Points] L-Systems

Given the alphabet V = {A,s,+,—,[,]}, the axiom wy = A

p(A) = s[A][+A][-A],
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and the rule

else p(x) =x,Vx # A

The geometrical interpretation of a word is implemented in an OpenGL program in the following way:

character
A

OpenGL-Code

l

0.
0.

glvertex2f (0.0,
glvVertex2£f (1.0,

glBegin (GL_TRIANGLES) ;

0);
0);

glvertex2f (0.5, sqrt(3.0)/2.0);

9lEnd () ;
glScalef (0.5, 0.5,
glTranslatef (1.0,
glTranslatef (0.5,
glPushMatrix();
glPopMatrix();

+ »

—

LLEL]

Sketch the figures you get after 0-, 1-, 2- and 3- iterations.

1.0);
0.0, 0.0);
sqrt (3.0)/2.0, 0.0);

Hand in: 30.11.2015, at beginning of the lecture or until 12:00 in the mailbox of the chair (next to

room H-A 7107)



