
Projekt DiM 2019 1

8 Project – submit your solution to tereza.kovarova@vsb.cz

Combinatorics

8.1. In how many ways can the number 16 be written as the sum of 6 summands:

x1 + x2 + x3 + x4 + x5 + x6 = 16,

where xi ∈ {2, 3, 4} for i ∈ [1, 6]. Look for solution with small number of subcases. Additionally, we
consider for instance 3 + 3 + 3 + 3 + 2 + 2 and 2 + 3 + 2 + 3 + 3 + 3 as two different sums. (2 b)

8.2. Suppose that a graph G on twelve vertices with three cycles C5, C6 and C7 exists, such that:
(a) V (C5) ∪ V (C6) ∪ V (C7) = V (G) and
(b) |V (C5) ∩ V (C6)| = |V (C5) ∩ V (C7)| = |V (C6) ∩ V (C7)| = 2.
How many vertices in G are shared by all three cycles C5, C6 and C7? To solve the problem, use
inclusion-exclusion principle. (3 b)

Graph Theory

8.3. Can a graph G on 23 vertices with three components and with δ(G) = 7 exist? Justifie your answer
in detail. (3 b)

8.4. Find and specify all nonisomorphic acyclic graphs with 7 vertices and 6 edges. (2 b)

Guidelines

Write the project using a computer, include the title with your name, student ID, number of the project,
year and a grading table (see the sample project). The project will contain a detailed description of your
solution for each problem. Show your work by explaining the steps carefully. If you skip a problem, mark
it clearly in the text by saying

”
I did not solve the problem number X“.

Submit your project to tereza.kovarova@vsb.cz as an uncompresed PDF file, use your student ID in
the name of your submitted file.

You will be awarded 0 upto 2 or 0 upto 3 points for each of the problems.
Submit your project no later than on Monday December 9th 2019 at 23:59.
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