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

Clicker #1| Which describes an eigenvector v with eigenvalue A for a linear map 77

A TO) =X

B. T(Mw)=v
@ T(v) =X

D. T(lv) = v

Clicker #2| Which statement best describes the idea of the simplex method?

@I 'f you move from corner to corner in the feasible region, always increasing the
objective function, then you will find the optimum.

B. If you compute the value of the objective function at every corner of the feasible
region, you will find the optimum.

C. If you watch the plane z = N pass through the feasible region as N increases
from —oo to oo, the last point of the feasible region the plane hits will be a corner.

D. The optimum is obtained by reducing all slack variables to zero.



Clicker #3| The third matrix found in an application of the Floyd-Warshall algorithm is:

S =N

0 oo
M- 2 = oo 0
2 1

What is distance between vertices 1 and 27

5

Clicker #4| What is the n = 3 term of the sequence associated to the generating function

3z ’
(1—=z)?

7

Clicker #5| In how many ways can we choose positive integers a, b, ¢, and d so that

a+b+c+d=117

[20



2. Recall that the Fibonacci numbers are defined by the recursion relation
Froio=Fo1+ F,, =0 Fi=1
Use the principle of mathematical induction to show that
Fi+ Fs+ -+ Fopy = Fyy

foralln > 1.

Base (ase (= 1):
Fo=1
F=F.= FesR=1+0=).
1= 1.
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3. Solve the recurrence relation

Qp, = 90p_1 — 6ay_o -+ 30
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4. Use the definition of “f is O(g)” to show that n? + n is O(n?).
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n-l < n.n

Suppose you arrange the numbers 1 though 9 around a circle. Explain why there must be
three consecutive numbers whose sum is at least 12.
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5. From a standard deck of 52 cards, you deal 13 cards each to Alice, Bob, Charley, and
Daisy. What is the probability that Alice gets 3 hearts, given that Alice and Bob together
get 3 hearts?

P(Alle gets 3 Mars | fhive and Bob tagetler get 3 leatts
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6. Explain why the following graph is not planar (there are three copies for your convenience).
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What is the chromatic number of the following map of Poland? Explain your answer.

B/ the Toor Coflor Theorem ,
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7. Find the length of the shortest path from A to Z in the following weighted graph. Shade
in all shortest paths in the figure (there are two copies for your convenience).
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Is the following graph Hamiltonian? Explain your answer.
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8. Is the following matrix diagonalizable? Explain your answer.
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9. Diagonalize the matrix

T | S N e L R I
Ss N\=1,2
o 2t (119~ (L) w ()
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. A= PP s (2 (o), —1.)

Use your answer to the first part to find a formula for ( i’ _(2) ) < (1) )

M) = PO (5) = P (h)
= PO () 2)1L) - PR ()
= P(o3) ()= Py - (D
% = (—iltzz" )

What second order linear recurrence relation did you just solve?
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10. Solve the following linear programming problem via the simplex method. Show all work.

Maximize z=8z+ 10y — €— &¥x -loy -0
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