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Selected solutions

Oppgave 1 (From the book)

• R-1.9

Solution The worst case running time of find2D is O(n2). This is seen by examining
the worst case where the element x is the very last item in the n × n array to be
examined. In this case, find2D calls the algorithm arrayFind n times. arrayFind
will then have to search all n elements for each call until the final call when x is
found. Therefore, n comparisons are done for each arrayFind call. Since arrayFind
is called n times, we have n · n operations, or an O(n2) running time. This is not
a linear time algorithm; it is quadratic. If this were a linear time algorithm, the
running time would be proportional to its input size.

• R-1.11

Solution The Loop1 method runs in O(n) time.

• R-1.12

Solution The Loop2 method runs in O(n) time.

• R-1.13

Solution The Loop3 method runs in O(n2) time.

• R-1.14

Solution The Loop4 method runs in O(n2) time.

• R-1.15

Solution The Loop5 method runs in O(n4) time.

• C-1.8

Solution To say that Al’s algorithm is “big-oh” of Bill’s algorithm implies that Al’s
algorithm will run faster than Bill’s for all input greater than some nonzero positive
integer n0. In this case, n0 = 100.
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• C-1.19. You may disregard the space restriction.

Solution First calculate the sum

n−1∑
i=1

=
n(n− 1)

2

Then calculate the sum of all the values in A. The missing element is the difference
between these two numbers.

• C-1.24(*)

Solution Start at the upper left of the matrix. Walk across the matrix until a 0 is
found. Then walk down the matrix until a 1 is found. This is repeated until the last
row or column is encountered. The row with the most 1’s is the last row which was
walked across. Clearly this is an O(n)-time algorithm since at most 2 ·n comparisons
are made.

Oppgave 2 (Counting 1’s) This exercise is a variant of C-1.24 from the book. Now we
let A be a 1-dimentional array of 1’s and 0’s, that is, just one row. Like before all the 1’s
come before any 0’s. We are now interested in an algorithm for counting the amount of 1’s
in A. Since this problem seems easier than the one from C-1.24, we ask for an algorithm
running in O(log(n)) (not O(n)) time, where n is the size (number of elements) of A.

Solution The trick here is to use binary search. Since all 1’s come before any 0’s the
flip between them only occurs once (or never). This is very similar to the binary search
we saw in the lecture.

Oppgave 3 (Vampire hunting(*)) You are a vampire hunter and have been given the
task to eliminate a vampire from a haunted graveyard. In the graveyard there are n graves
in a row. You are told that during the day the vampire sleeps in one of the graves, but
at night he must change his grave. When the vampire changes graves he either goes one
grave to the right or one grave to the left.

Each day you have the stamina to dig up and check exactly one grave. Your task is
to locate the vampire in as few days as possible. Describe an algorithm for finding the
vampire. What is the running time of your algorithm (days to find the vampire as n grows
large)?

Oppgave 4 (C-1.19) Implement your solution from C-1.19. Find a partner and make
test cases for each other.

Oppgave 5 (C-1.24 and Ex.2) Implement your solution from C-1.24 and Exercise 2.
Find a partner and make test cases for each other.

Oppgave 6 (Brute-force Partition) In the Partition-problem you are given a multiset
S of positive integers. The question is whether or not it is possible to partition S into two
subsets summing to the same. You can imagine coloring some of the elements red and the
rest blue, the sum of all the red elements should equal the sum of all the blue elements.
Write a brute-force solution to Partition. Your algorithm should check all partitions of S
and return a solution if it finds one. If no solution is found the algorithm should return
null. What is the running time of your algorithm? How big S can your program handle?
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Solution

import java.util.Arrays;

import java.util.List;

import java.util.LinkedList;

class Partition {

public static int sum(int[] mset) {

int sum = 0;

for (int i : mset) {

sum += i;

}

return sum;

}

public static int[] partition(int[] mset) {

int n = mset.length;

int m = sum(mset);

// Check bitstrings from 0 to 2^(n-1)

// Possible as the last element could be a part of the other subset wlog

for (int i = 0; i < Math.pow(2, n-1); i++) {

int[] subset = new int[n];

for (int j = 0; j < n; j++) {

// If the bit is set at position j, include the value

if ((i >> j & 1) == 1) {

subset[j] = mset[j];

}

}

if (sum(subset) * 2 == m) {

return subset;

}

}

return null;

}

public static void main(String[] args) {

int[] mset = {1, 2, 3, 4};

int[] solution = partition(mset);

System.out.println(Arrays.toString(solution));

}

}
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