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There are 9 problems in this test. Note that you should write down detailed steps for the solution to each
problem; otherwise, no credits for that problem will be given.

1. [10%] What is the value of sum after the following program segment is executed. (Here i, j, k,
increment, and sum are integer variables.)
increment = 0
sum =0
fori=1to 12 do

forj=1toi1do
fork=1tojdo
begin
increment = increment + 1
Sum = sum + increment
end

2. [10%] Please prove the principle of mathematical induction by the well-ordering principle.

3. LetA={1,2,3,4,5,6,7,8,9} and B={a,b,c,d,e,f,g,h}. Determine the number of functions * A—B, where
(a) [5%] f(A)={a,b,c}

(b) [5%] [f(A)I=3

4. [10%] Find a sequence of ten distinct real numbers with no decreasing or increasing subsequence of]
length 3.

5. [10%] Construct a state diagram for a finite state machine with I = O = {0,1} that recognizes all strings
in the language {0,0}*{1,0}U{0,1}*{00}.

6. (a) [10%] Find and solve a recurrence relation for the number of ways to perform two programs P1
and P2 sequently for n seconds if each process of P1 requires one second and P2 needs four seconds.
(b) [10%] Find and solve a recurrence relation for the number of ways to perform two programs P1
and P2 for n seconds if each process of P1 requires one second and P2 needs four seconds, where the
process of P2 for four different tasks and each P2 process with a different task is considered as a
different process.

7. [10%] In how many ways, can Alice buy » boxes of meat from a supermarket that sells pork, chicken,
and beef (each kind of meat is of the same brand and size) if the selection must an even number of]
beef boxes (beef can buy one and get one free)?

8. [10%] If a 28-digital octal (0,1,2,3,4,5,6,7) sequence is randomly generated, what is the probability
that it has an even number of 3’s and even number of 7’s?

9. [10%] Solve the following recurrence relation. aZ,, — 7a2,, + 12a%2 = 9n,n > 0,a, = a, = 1.
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