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

Combinatorics

4.1. A student of VSB decided that he will travel in summer and that he will visit the following destinati-
ons: Amsterdam, Barcelona, Cardiff, Dublin, Edinburgh, Frankfurt, Glasgow, Heraklion, Istanbul,
Genoa, Copenhagen, London, Milan, and Nice. From Ostrava, he plans to depart on Sunday and
return after 5 weeks again on Sunday, i.e. his trip will take 36 days and 35 nights.

In summer there is a direct flight from Ostrava to London, Milan and Heraklion. From Ostrava will
the student fly to one of these 3 cities and he will come back to Ostrava again from one of these three
cities, but not from the same one as he will depart to. Overall the student wants to visit each of the
destinations exactly once and to stay there for at least two nights.

In how many ways can the student plan his trip with above given conditions satisfied? Distinguish
the order of visiting the destinations and also the number of nights spent in a destination. Suppose
there is always a direct flight between any pair of destinations (except Ostrava) and no night flights
are available. (3 b)

4.2. A tardy student of VSB is being late to catch the morning train in 3/10 of trials. If he runs of on
time he will always catch the train. If he runs of late, he gets to the station with 5 min delay after
regular train departure and so he catches the train if the train is at least 5 min delayed. The train is
at least 5 min delayed with probability 2/5. The student is at school on time in case that the train
gets to Ostrava with delay at most 30 min. Probability that the delay of the train in Ostrava is less
than 30 minutes provided student at his station got on train on time (with delay less than 5 min) is
99/100. Probability that the delay of the train in Ostrava is less than 30 minutes provided student
got on train with delay more than 5 min is 97/100. What is the probability, that student is at school
on time on a day when he runs of late? (2 b)

Graph Theory

4.3. Are the graphs G and H (see the picture) isomorphic? If yes write the isomorphism of the graphs
and describe how did you find the isomorphism. (2 b)
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4.4. Draw a graph on eight vertices so that its vertex connectivity is 1 and its edge connectivity is 3. Give
arguments to justify that the vertex and the edge connectivity of your graph do equal to the assigned
values. (3 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
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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 10th 2018 at 23:59.
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