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For the admission to the exam you will need at least 50 % of the points of the
excercises. You are allowed to solve the exercise sheets in groups of arbitrary size.
Everybody who has his name on the solution must be able to present it in the tutorials.
Everybody must present the solution of at least one excercise during the semester.

Excercise 1: (Particle Simulation) ( 4 + 4 points)

1. We want to run a particle simulation with short range forces in a k-dimensional cube on p

processors connected by a bus.

How many particles do we need to simulate such that the computation time is not dominated
by the bandwidth of the bus (computation time >> communication time)?

2. As exercise (1) but processors are connected by a 2-dimensional grid.

Excercise 2: (Product of Graphs) ( 4 points)
Let Gi be a subgraph of Hi for i ∈ {1, 2}. Show:

G1 × G2 is a subgraph of H1 × H2.

Excercise 3: (Hypercubes) ( 4 + 4 + 5 points)

1. Let the hamming distance h be defined as:

h(a[n − 1 : 0], b[n − 1 : 0]) = #{i|a[i] 6= b[i]}

Proof that (e, f) ∈ Ed ⇐⇒ h(e, f) = 1.1

2. Let Hd = (Vd, Ed) be the d-dimensional hypercube and d = a + b. Show that Hd = Ha ×Hb.

3. Given that a line of length 2d can be embedded in the d-dimensional hypercube (L2d ⊆
Hd) show that a s-dimensional grid of such lines can be embedded in a higher dimensional
hypercube:

L2d1
× · · · × L2ds ⊆ Hd1+···+ds

1
Ed are the edges of a d-dimensional hypercube.


