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9 Project — submit your solution to tereza.kovarova@vsb.cz

Combinatorics

9.1. Determine what is the number of all ternary sequences (digits 0,1 and 2 are used) of the length 15,
such that the sum of all digits in the sequence is odd and the digit 2 appears at most three times.
(3b)

9.2. In Poker game, five cards are delt from the standard 52-cards deck to five players. After the first
dealing of cards, what is the probability, that the first and the third players will hold full-house (three
cards of a kind and two cards of a kind) in their hands? (2 D)

Graph Theory

9.3. Determine if a graph G is or is not Hamiltonian, if you know that G is the complement
of graph H. Graph H has degree sequence (10,10,10,3,3,3,3,3,3,3,3,3,3,3,3,2) and any two
vertices of degree 10 are independent (there are no edges between vertices of degree 10).
What is the degree sequence of G?7 Does G stisfy the conditions of Dirac’s or of Ore’s the-
orem? (Find the definition of the complement of a graph on the web — for instance here:
https://en.wikipedia.org/wiki/Complement_graph) (3b)

9.4. Does there exist a graph G with a degree sequence (4,4, 3, 3,3, 3,3,3) such that

— the vertex-connectivity of G is 47

— degree of edge-connectivity of G is 27

If such a graph exists, sketch the graph and show that it has the specified connectivity. If G does not
exist, give valid arguments why not. (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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