Math 61 : Discrete Structures

Midterm 2
Instructor: Ciprian Manolescu

You have 50 minutes.

No books, notes or calculators are allowed.
Do not use your own scratch paper.



1. (10 points) True or False: Circle the right answers. You do NOT need to justify
your answers. '

Consider the following graphs: i 6,

G, Sl G, Te
The incidence matrices of G; and G, have the same number of rows. @ F ‘/

\/*{4/“; ey X yorT

The incidence matrices of G; and G, have the same number of columns. @/ F v
G; and G, are isomorphic. iy /@ ‘/
G, and G, both have Hamiltonian cycies. @ F
G: admits an Euler cycle. @/ F
G, admits an Euler cycle. i ;FJ
G; admits an Euler path between different vertices. T /@
G, admits an Euler path between different vertices. T/ (}i‘f '

. Unrelated to the picture above:

There exists a graph with six vertices, of degrees 4,4,4,4,4, 5.

There exists a graph with six vertices, of degrees 4,4,4,4,5,5.



2. (6 points) Write down the answer to the following questions. You do NOT need to

justify your answers.
If a graph has 100 vertices, all of deg

Ver-‘—\‘cé A"jr‘ﬂ’f = 2 ‘ €ngf’f

ree 3, then how many edges does it have?

51,\4'\ o

20'0 =le

Let d, be the number of ways one can a1l a 2 x n rectangle with 2 x 1 dominoes. Write

down a recurrence relation for d,.
A@l | way , not < all c{l:@l“*y AQ:EE)Z_
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3. (8 points) Solve the recurrence relation

ay = 20n-1+ an_2

with the initial conditions ap
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— 9. ay = 2. Show all your work.
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re placed on a square of side length 3 feet. Prove that there

4. (8 points) Ten objects a
t most V2 feet from each other. Show all your work.

emst two objects at distance a
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5. (8 points) Consider the following weighted graph:

Suppose you want to use Dijkstra’s algorithm to find the length of the shortest path from

a to_f. Write down the initialization and the first two iterations of the algorithm. (You do
NOT have to complete the whole algorithm.) At each step, write down if f is in 7', what
is the current node, what is the new set of unvisited vertices 7', then which nodes change

labels and how.
Also, please circle the visited labels at each step (the ones not in T'), and write down the

label at each vertex in paranthesis.

Initialization:

First iteration:
. \v'/./
IsfinT? | o ¢

current node:

changes in labels: , ,
C=mn (0 _0ty) = Y

(go to the next page) d = W“(Vm ( @ 04 f\)' -
e= mn (o0, 045)= §
£= mip (oo/ O-,L;?) = 7
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Second iteration:

L
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changes in labels: C =

(on[y clunje,‘-: - &=
vavisitd
d (lju,eq.; /

S i

Is fin T? Yes

_current node: A



