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3 REMARKS

This assignment is due to November 7th, 2013. You can hand in your assignment until 15:00. Late
assignments will not be graded. Please keep in mind that, if you cheat, you take the risk to be
suspended from school for six months [s].

After each assignment, there will be a quiz about the assignment you made. If you do not attend the
quiz, another quiz will be held for you as soon as you attend a lecture. Handing in a perfect algorithm
‘but not succeeding the quiz will result as a disciplinary action.

Please do not hesitate to help your friends. But you have to say no if they require the exact copy of

your assignment.
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3.1 SPECIFICATIONS

« You should write your document in English

 Use Times New Roman as font.

o Use 15 line spacing.

« Your font size should be 11pt.
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1 SUBSET SUM PROBLEM

Please write an algorithm to solve the subset sum problem [1]. After you have completed the algorithm,
you are also asked to code the algorithm and make it work. Solving the problem in less than exponential
time is still a goal that has not been achieved since 1971 [2]. This problem is the most popular problem

related to P versus NP problem [3].

1.1 DEFINITION
Given a set N, that contains n integers, the problem seeks the answer for the following question:
I there any non-empty sct M, such that M C N, whose elements sum to a number k?

Here, k is a number, usually zero, but in this assignment, it can be any number. For instance, for
N = {~7,-3,-2,5,8} and k = 0, the answer is yes because a subset M = {~3,~2,5} sums to zero.

Please check [4] to find a neat solver for the small-sized problems.
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1.2 REQUIREMENTS
« Your algorithm should solve the problem completely.
 You aren’t allowed to use arrays to store numbers. You have to use linked lists.
 The number k should be given by the user.
o Size of the set N should be given by the user (n).

o The limits of the numbers (i.c. maximum and minimum possible numbers in the set V) should
be given by the user (Gmin, Gmaz)-

 If the user enters identical limits, that means there is no limit for the numbers in the set.

 You should also ask the user for the maximum size of the solution (size of the set M) and should

not allow solutions whose cardinality is greater than that number (m)

o If the user enters zero for m, that means there is no limit for the size of the solution set.
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m=0
N = {1,3,7,11,23,96,108}

Answer: yes.

M = {1,23,108}

Since the user entered 1 as the minimum limit and 150 as the maximum for the numbers, there are no

mumbers that exceed the interval between 1 and 150.
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1.2.2 EXAMPLE 2

k= 600697

m=4

N = {~6542,2456, 123,889, 90991, —2, 500678, 9, 2567621, 443}

Answer: no.

Actually, there is a subset {~2,9, 123,880, 500678} sums to 600697. But the size of the set exceeds
4. Therefore, the program should answer no. Please notice that user entered identical values for ¢ymin

and Gz
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2 HOW TO WRITE AN ALGORITHM

You need to write your algorithm in plain English. Here is an example for binary search:

o Let S be a sorted integer set.

o Let I be zero.

o Let h be size of S.

o Let m be the number exactly in the middle of h and L.

o If the mumber that we seck is greater than the number whose index is m, then change the value

of [tom+1.

o If the number that we seek is smaller than the number whose index is m, then change the value

of htom—1.

 If the number that we seck is equal to the number whose index is m, then we found the number.

« Repeat until [ is greater than or equal to h.

 If the number is not found, then the number is not in the set.
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Another way to write an algorithm is pseudocode, of which example is shown below:

“Algorithm 2.1: BinarySearch

Data: Sorted integer set S, integer fo be found k
Result: Index of k

1 low « 0;

2 high « [S| - 1;

3 while low > high do
low + high_
=
5 | if Smia > k then

4 | mid«

‘ high « mid - 1
7 | else if Smia < k then

low « mid + 1;

o | else
ho return mid;
hi | end

ha end

ha return NULL;





