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Assignment in Computer Graphics II
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Computer Graphics and
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David Bulczak, Christoph Schikora

Assignment 1 [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 {P1, . . . ,Pk} respectively {Q1, . . . ,Ql} and two planes EP,EQ

containing the polygons.

EP,EQ are given in Hesse normal form:

EP : n̂P ·

x
y
z

+dP = 0, n̂P =

aP

bP

cP


EQ : n̂Q ·

x
y
z

+dQ = 0, n̂Q =

aQ

bQ

cQ



1. Show that for arbitrary vectors

a =

a1

a2

a3

, b =

b1

b2

b3

, c =

c1

c2

c3


the following holds:

b×a =−a×b, (1)

a×a = 0, (2)

a · (a×b) = 0, (3)

a× (βb+ γc) = β(a×b)+ γ(a× c) (4)

with scalar factors β,γ ∈ R.
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2. To implement the intersection computation we need a function intersectPlane, that intersects
two planes EP,EQ and returns a line G in parametric form.
Proof that

G : P+α~l,α ∈ R with P =
(dQn̂P−dPn̂Q)× (n̂P× n̂Q)

‖n̂P× n̂Q‖2 and~l = n̂P× n̂Q

solves the problem!

Hint:

1. Think about the properties of G w.r.t. the planes.

2. â · (b̂× (ĉ× d̂)) = (â× b̂) · (ĉ× d̂)

Assignment 2 [2 Points] Lindenmeyer-Systems

Given the alphabet V = {∆,s,+,−, [, ]}, the axiom ω0 = ∆ and the rule

p(∆) = s[∆][+∆][−∆], else p(x) = x,∀x 6= ∆

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

character OpenGL-Code
∆ −→ glBegin(GL TRIANGLES);

glVertex2f(0.0, 0.0);
glVertex2f(1.0, 0.0);
glVertex2f(0.5, sqrt(3.0)/2.0);
glEnd();

s −→ glScalef(0.5, 0.5, 1.0);
+ −→ glTranslatef(1.0, 0.0, 0.0);
- −→ glTranslatef(0.5, sqrt(3.0)/2.0, 0.0);
[ −→ glPushMatrix();
] −→ glPopMatrix();

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

Assignment 3 [2 Points] Body of revolution

Gegeben sei eine 2D-Profilkurve S(u) in der x− y−Ebene mit Komponentenfunktionen sx(u),sy(u).

Der Rotationskörper entsteht durch Rotation des Profiles um die y−Achse. Geben Sie eine geschlossene
parametrische Form F(u,v) der entstehenden Fläche an!
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Assignment 4 [1 bonus Points] Body of revolution

Consider the function y = f (x) =
√

1− x2 with x ∈ [−1,1].

Calculate the corresponding body of revolution obtained by the rotation about the x-axis function. Calcu-
late surface area and volume of the rotating body. Which geometric primitive corresponds to the body?

Annotation: Please indicate in each case the complete solution.

Hand in: 23.06.2016, , at beginning of the lecture or until 10:00 in the mailbox of the chair (next to
room H-A 7107) or via e-mail.


