CSE 417 Sample Midterm Questions

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

Procedure Split( A, L, n)
fori=1 ton
increment  A[L +i — 1]
end for
if n > 1 then
m—|n/3]
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 tirfi§n) of procedureSplit  on input arrayA of lengthn,
integerL initially 1, and integem.

(b) What is solution of the recurrence you found usidgotation? (You may assume thatis a
power of 3.) (You do not need to justify your answetr.)

2. (20 points) Consider the following program:

Procedure Slowzero( A, n)
fori=1ton—1
A[i]<—0
Slowzero( A, 1)
end for
end

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

(b) Prove thaf'(n) < ¢2™ — d for some constantsandd 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.)

(@ Forn >2,T(n) <2T(n/2) 4+ 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) +cn?, T(1) =1

(e) Forn >2,T(n) < 4T(n/2) +cn®, T(1) =1



4. Suppose théf'(n) = T'(n/4) + T'(3n/4) + nforn > 4 andT'(n) = 0 for n < 4. (All fractions are
assumed to be rounded down to the nearest integer.)
Prove thatl'(n) < cnlog, n for some constant.
Hint: Use guess and verify. Guess that it works and figure out howbigust be. Note that
logy(n/4) = logy n — 2 andlog,(3n/4) < logy,n — 1/3.

5. Design a simple divide and conquer algorithm to compfiteising a very small number of multipli-

cations.
Write a recurrence to describe the number of multiplications your algorithm uses as a funeation of

Write out the solution of this recurrence. (You can use big-O notation.)

6. (a) Design an algorithm to take two strings= a1as - - - a,,, @andb = b1 by - - - by, input in arraysA
and B respectively, and determine the least numbedeaiéte andinsert 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
thelongest common subsequerice; andb. That is, determine the large&such that there are
indicesl <1 <1y < --- <1y <mand
1< <ge<--- < &£ nsothatail(% TGy, = bjlbj2"'bj€.



