1. (1 point each) True or False: Circle the right answers. You do NOT need to justify
your answers,

. ~N)
There exists a graph with 100 vertices, all of degree 2. —-:C:f% (j /F
A
There exists a graph with 100 vertices, all of degree 3. @ F
The complete bipartite graph Kj 4 has an Euler cycle. A, T)F
e * . The complete bipartite graph K 4 has a Hamiltonian cycle. @’ F
Y 3
In a graph, every simple cycle is a simple path. @/ F
There exist graphs with no cycles. o E)ga\,ao‘ e TYF
There exist graphs that have cycles, but no simple c¢ycles. ~ @
o p:f..* e / N
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The n-cube H, is bipartite, for all n > 1. @/ F

There exists a graph that has an Euler cycle, and also an Euler path between different
vertices. T

For any n and &, we have C(n, k) + C(n — 1,k) = C(n,k + 1). T @

If a sequence s, satisfies the recurrence s, = sp_1+ 82, then s, have to be the Fibonacci
numbers. (AN corghr (oS T /

Suppose we want to find the shortest path from a to z in a connected graph with positive
weights. Then, by the end of Dijkstra’s algorithm, there can be no vertices v labeled wit
L(v) = 0. T




right answers. You do NOT need to

2. (2 points each) Multiple choice: Circle the

justify your answers. ¢ A
o 8

a) The expression 2 \\ e
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can be simplified to (< A%
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(b) Consider the following weighted graph:
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In the solution to the traveling salesman problem, the shortest Hamiltonian cycle has
length



3. Write down the answer to the following questions. You do NOT need to justify your

answers.
(a) (3 points) What is the coefficient of 24528 in the expansion of (z —y—22)1°7
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(b) (3 points) The Catalan number C, is defined to be the number of paths from the
point (0,0) to (n,n), made of steps of length 1 taken either rightward or upward, such that
we are allowed to touch but not go above the diagonal line from (0,0) to (n,n). Write down

a recurrence relation for C,,.
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4. (8 points) Twenty objects are placed in the interior of an equilateral triangle of side
length 3'. Suppose no three of these objects are on the same line. Prove that we can find
three objects that are the vertices of a triangle of area at most V3/4. Show all your work.
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5. (10 points) Solve the recurrence relation

with the initial conditions ag

Ay = Qp-1° (“n—:’)('

= 9,ay = 3. Show all your

b
An=3 7
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worlk:. Hint: Consider loga(on):



