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December 15, 2003
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(1) (15 points) Solve the recurrence relation a, = —8a,_1 — 16a,,_o,
for n > 2, with initial conditions: ag = 2, a; = —20

(2) (15 points) Solve the recurrence relation a,, = a,,—1 +3, for n > 2
with initial condition a; = 2.



(3) (25 points) Define a relation R on Z* as follows: a R b if alb.
(a) Is R reflexive? Explain your answer.

(b) Is R symmetric? Explain your answer.

(c) Is R antisymmetric? Explain your answer.

(d) Is R transitive? Explain your answer.

(e) Is R a partial order? Explain your answer.



(4) (10 points) Let f(z) = 3n? — 2nlogyn and g(x) = n®. Use the
definition to show that g dominates f.

(5) (15 points) Answer the following questions using the algorithm
below.

for i:= 1 ton do
for j>=1 ton do
for k:==1toido
print (i,j,k)
end
end
end
(a) Determine exactly how many times the print statement is
executed.

(b) Determine the best Big Oh notation for the expression you
found in part (a) from the following list.(Note that even if
you can’t get an expression for part (a), you may still be
able to guess what order of magnitude it should be.)

O(1), O(logn), O(n), O(nlogn), O(n?), O(n?), O(n'),0(2")
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(6) (10 points) Professor Euclid is paid every other week on Friday.
Use the Pigeon Hole Principle to show that in some month she
is paid three times.

(7) (10 points) Suppose that we have n dollars and that each day
we buy either orange juice ($1), milk ($2), or soda ($2). If a,, is
the number of ways of spending all the money, find a recurrence
relation and initial conditions for the sequence aq, as, as,--- .
Assume order is taken into account. For example, there are 11
ways we can spend $4: JJJJ JIM,JJS, JMJ,JST MJJ,SJJ,MM,SS,MS,SM.



