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1. (10 point .
e answ(-i X s) True or False: Circle the richt answers. You do NOT need to justify

Consider the following graphs:

G,
The incidence matrices of G; and G, have the same number of rows. (@/ F
The incidence matrices of G; and G, have the same number of columns. @/ F
(G, and G, are isomorphic. | T/ @
G, and G, both have Hamiltonian cycies. @ F
G, admits an Euler cycle. ‘ @/ F

G, admits an Euler cycle.

G, admits an Euler path between different vertices. T /@

G, admits an Euler path between different vertices. T /@

Unrelated to the picture above:

There exists a graph with six vertices, of degrees 4,4,4,4,4,9. T/ @

There exists a graph with six vertices, of degrees 4, 4,4,4,9,5. @ /| F
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2. (6 poj
Wy pOlnts) Write do
‘ Justify YOur answers W the answer to the following questions. You do NOT need to

If a graph h -
PN has 100 vertices, all of degree 3, then how many edges does it have?

/£D
g

Let d, be the number of ways one can fill a 2 X n rectangle with 2 x 1 dominoes. Write
down a recurrence relation for d,,.
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3. (8 points) Solve the recurrence relation

An = 20p—1 + Qn-2

with the initial conditions gy = 2,01 = 2. Show all your work.




.4' (8 p ints) Ten objects are placed on a square of side length 3 feet. Prove that there
XISt two objects at distance at most v/2 feet from each other. Show all your work.
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0. j '
8 bonts) Consider the tollowing weighted graph:

Suppose you want to use Dijkstra’s algorithm to find the lgngth of the shor.test Pa(%lofioi
a to f. Write down the initialization and the first two iteratlon§ of the al.gorlt. mn - whad
NOT have to complete the whole algorithm.) At each ste.p, write down lf 18 ti : c,;hange
1S the current node, what is the new set of unvisited vertices T', then which node
labels and how.

' ' the
Also, please circle the visited labels at each step (the ones not in T'), and wr1te down
label at each vertex in paranthesis.

Initialization:

First iteration:

[sfinT? \@s

current node: (.

1=

changes in labels: L(5)= min {ow‘ 2 “Di 4
L(C)- nun { "< wg
L(c“ = M SJ*(/ Ve ﬁ - |
L(Q) = M N Tofg’ oog - g-'
L)z pun for1 ,0f = T

o
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(go to the next page)




sfinT? o

current node: ol

T= Tb/C'Q’Wez
Z.(C>: M[‘/‘g-(—’-(, 4{ =2

changes in labels:

| (e) = nwin f:—{z , ¢~ S S




