
CSE 417 Sample Midterm Questions

1. Consider the following program (which doesn’t do anything interesting):

Procedure Split( A, L, n)
for i = 1 to n

increment A[L+ i� 1]

end for
if n > 1 then

m bn=3c

Split( A, L, m)
Split( A, L+m+ 1, m)
Split( A, L+ 2m+ 1, n� 2m)

end if end

(a) Write a recurrence for the running timeT (n) of procedureSplit on input arrayA of lengthn,
integerL initially 1, and integern.

(b) What is solution of the recurrence you found usingO notation? (You may assume thatn is a
power of 3.) (You do not need to justify your answer.)

2. (20 points) Consider the following program:

Procedure Slowzero( A, n)
for i = 1 to n� 1

A[i] 0

Slowzero( A, i)
end for

end

(a) Write a recurrence for the running timeT (n) of the Slowzero procedure on inputA andn
whereA is of lengthn. (You may assume that the arrayA is referenced by name in the recursive
calls so that it is never copied.)

(b) Prove thatT (n) � c2n � d for some constantsc andd and alln � 1.

3. (15 points) Give an expression using Big-O notation that describes the behaviour of the following
recurrences as closely as you can. (All fractions are assumed to be rounded down to the nearest
integer.)

(a) Forn � 2, T (n) � 2T (n=2) + cn; T (1) = 1.

(b) Forn � 3, T (n) � T (n� 2) + n; T (1) = T (2) = 1.

(c) Forn � 2, T (n) � 3T (n=2) + cn; T (1) = 1.

(d) Forn � 2, T (n) � 2T (n=2) + cn3; T (1) = 1.

(e) Forn � 2, T (n) � 4T (n=2) + cn2; T (1) = 1.
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4. Suppose thatT (n) = T (n=4) + T (3n=4) + n for n � 4 andT (n) = 0 for n < 4. (All fractions are
assumed to be rounded down to the nearest integer.)
Prove thatT (n) � cn log2 n for some constantc.
Hint: Use guess and verify. Guess that it works and figure out how bigc must be. Note that
log2(n=4) = log2 n� 2 andlog2(3n=4) < log2 n� 1=3.

5. Design a simple divide and conquer algorithm to computexn using a very small number of multipli-
cations.
Write a recurrence to describe the number of multiplications your algorithm uses as a function ofn.
Write out the solution of this recurrence. (You can use big-O notation.)

6. (a) Design an algorithm to take two stringsa = a1a2 � � � am andb = b1b2 � � � bn, input in arraysA
andB respectively, and determine the least number ofdeleteand insert operations needed to
transforma into b where each operation adds or removes exactly one character.

(b) Analyse the running time of your algorithm.

(c) Give a simple calculation using the result of the previous algorithm to determine the length of
the longest common subsequencein a andb. That is, determine the largest` such that there are
indices1 � i1 < i2 < � � � < i` � m and
1 � j1 < j2 < � � � < j` � n so thatai1ai2 � � � ai` = bj1bj2 � � � bj` .
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