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1. Answer the following questions with your clicker, and record your answers on this page.

Clicker #1| What is the definition of a graph?

o A graph is a pair of sets V and E, where V' is nonempty, and each element
oF'E is a pair of elements of V. :

B. A groph is a pair of sels V and E, where V' is nonempty, and each element
of E is an ordered pair of elements of V.

C. A graph is a pair of sets V and E, where V is nonempty, and each pair of
elements of V is an element of E.

D. A graph is a collection of vertices, together with a collection of edges, each
connecting two vertices.

Clicker #2| Which of the following are characterizations of a tree? Choose all that apply.

@A tree is a connected graph with no circuits.
A tree is a connected graph with n vertices and n — 1 edges.
@A tree is a connected graph with no cycles.

D. A tree is a graph with no circuits or cycles.



2. Answer the following questions with your clicker, and record your answers on this page.
Clicker #3| Which of the following pairs of sets define graphs? Select all that apply.
@v =10}, E=0

Ve {u,0,w}, B = {{u,v}, {v,0}}
CV=0E=0

D.V = {u,v}, E = {u,v}, {v,w}}

Clicker #4| True or false: The cycle Cq; is a bipartite graph.

False

You and a friend meet two other couples at a party. Nobody hugs themselves,
there are no hugs within couples, and no one hugs the same person more than once. The
number people hugged by the other five people (excluding you) are all different. How many
people did you hug?
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3. Answer the following questions with your clicker, and record your answers on this page.

Clicker #6| A tree has 10 edges. How many vertices does it have?

Clicker #7! If a graph has degree sequence 3, 3,2, 2, 2, how many edges does it have?
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Clicker #8| Consider the following graph.

r

Which of the following graphs are isomorphic to the above graph? Select all that apply.
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4. Answer the following questions with your clicker, and record your answers on this page.

Clicker #9: If a planar graph with 10 vertices divides the plane into 3 regions, how many
edges does it have?

= E = V-\—F*—'L = (043-2 = \\
Clicker #10| True or false: Every planar graph has chromatic number 4.
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}Clicker #11| Suppose the 3rd matrix obtained via the Floyd—Warshall algorithm is
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What is the (2, 3)-entry of the 4th matrix? (Note: the very first matrix in the Floyd—-Warshall
algorithm is the Oth matrix.)
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oor plan of a house.
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5. Consider the following fl
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Explain why it is not possible to take a tour of the house, passing through each door exactly
u started. 3

once, and returning to where yo
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Is it possible to add a single door so that such a tour is possible? Why or why not?

'E \}4;9 Add o door ot Grrespnds fo an edg? ehoan A LR
(.’c..'hf‘f{—-rwm

/\\/\.m Lanulds AT a\ St an Voos 2~ CXQE){’EL w*g.’dm)

= ) gu—\%‘m C/\mq— e IA-LQt E',KIRS% ,

is the following graph Hamiltonian? Explain your answer.
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6. Consider the foliowing graph.

What is the distance from A to A
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How many paths are there from A to Z that have the shortest possible distance?
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How many vertices have distance 10 from A?
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7. Consider the following graph.

If you use Prim’s algorithm, starting from vertex A, what is the order in which you reach
the seven vertices?
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If you use Krushkal’s algorithm, how many different minimal spanning trees can you obtain?
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8. Consider the following graph.
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Kirchhoff’s theorem says that to compute the number of spanning trees we should first write
down a 5 x 5 matrix. What is that matrix?
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What is the number of spanning trees for the above graph? Either take the determinant of
a 4 x 4 matrix, or give another explanation.
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9. Is the following graph planar? Explain your answer.
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Explain why every tree is planar.
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10. Find the chromatic number of the following g,ra.ph.
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Suppose that G is a tree. What is x(G}?7 Explain your answer.
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