Math 61

Midterm #2
Name SOLU T/ON_Sﬁ
Bruin ID
Signature
TA/Section

You have 50 minutes.
There are 5 problems.

Make sure to show all work if you want to get full credit.
No notes, books, calculators, smartphones,... are allowed.

GOOD LUCK!

Question | Points | Your Score
Qa | 9
Q2 | 12
Q3 10
Q4 7
Q5 12
TOTAL | 50




Problem 1 (9 points) Solve the following recurrence relation:

an = —8a, 1 — 16a,. 2
with the initial conditions a¢ = 2 and a; = —20
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Problem 2 (12 points)
a) (4 points) Determine whether the following graph is planar. If the graph is planar, redraw it so that

the edges do not cross. If the graph is not planar, explain why.
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b) (4 points) Is there a simple graph with 6 vertices having degrees 1, 2, 3, 4, §, 57 If yes, draw such a
graph. If no, explain why no such graph exists.
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c) {4 points) Give an example of a (connected) graph that has an BEuler cycle but it does not have a
Hamiltonian cycle.
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Problem 3 (10 points)

a)(5 points) Suppose there are 100 people at a party and every person shakes a hand with at least one
other person {one cannot shake a hand with himself or herself). Show that at the end of the party there
are at least two people who have shaken hands with the same number of people.
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b)(5 points) Show that among any distinct 51 integers from 1,2,3,...,99,100, there are two whose sum is
160.
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Problem 4 (7 points) Using Dijkstra’s algorithm, find the length of the shortest path from a to e.
Additionally, mark on the graph the shortest path from a to e.
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Problem 5 (12 points - 2 points each} Each of the statements below is either true or false. Circle the
correct answer. No justification is needed.

(a). K5 contains a Hamiltonian cycle.
(True\ False

(b) There _i_s,,g,csimplé connected planar graph which has 10 vertices and 30 edges.
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(c) Let {F,,} be the Fibonacci sequence. Then Fy = 8.
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(d) There gﬁjo isomorphic graphs such that one of them has an Euler cycle and the other does not.
True False

(e) There is a graph that has 2 vertices and 5 edges.

@ue) False

($) There ig a graph that has 5 edges and 5 vertices having degree 1, 2, 2, 3, 4.

142424365 = 12 4 9.




