CSC 323 Algorithm Design and Analysis, Spring 2020
Instructor: Dr. Natarajan Meghanathan

Assignment 10: Dynamic Programming: Coin Change Problem
Due: April 7th, by 11.59 PM (in Canvas)

In this assignment, you will implement the dynamic programming-based solution for the coin change
problem.

You are given an array (CD) of N coins (for simplicity, coin index of O corresponds to a coin of $0; the
valid coin indexes are 1...N) each with a unique positive integer value and a target value (S) for the sum
of the coin values picked. You will input the array as a text file (format, as shown in the sample
screenshot below) and the target sum value as an integer input.

You are given a startup code (in C++) that inputs the coin values from a text file and the target sum value.
The code also initializes the three arrays for respectively storing the coin values, the minimum number of
coins (MNC) picked for each value of the target sum in the range 1...S, and the last coin value picked
(LCP) for the target sum in the range of 1...S.

As mentioned in class, you could work with one-dimensional arrays to implement the dynamic
programming algorithm for this problem. For example, assuming V > CD[j], to compute MNC[V] for the
jth iteration (where 0 <V < S and 0 <j <N), you would just need to compare the current value of
MNC[V] (which would correspond to what you computed during the j-1th iteration) with 1 + MNC[V-
CD[j]] and update MNC[ V] if its current value is greater than 1 + MNC[V-CD[j]]; otherwise, do not
update MNC[ V] in the jth iteration. Also, if V < CD[j], you would not change MNC][j] in the jth iteration.

You should extend the given code to implement the dynamic programming algorithm and print the output
(the target sum values from 1...S and the contents of the two arrays MNC and LCP for each target sum
value) as shown in the sample screenshot. You are also required to print the coins to be picked for the
targeted sum S (as shown in the sample screenshot).

Sample screenshot

1 5 Enter filename: coinInfo.txt
Enter the numbher of coin values: 4
2 1 Enter the target sum of the coin values: 17
3 2 Sum 123456 789108 11 12 13 14 15 16 17
4 4 MHNG 11211 2222233333414
LCP 122451 2445124451 2
Coins to be picked for targeted sum 17
coinlnfo.txt 2555
Values assigned
Coin Denomination Sum of the
Array (CD) Coin Values (S)
Abate, Biruk 1456 20
Akintade, Oluwaseum 2 3 7 6 18

Alharbi, Abdullah 2574 22



Alharbi, Abdulmajeed 3 6 1 7 16
Atkins, Nayaa 1563 22
Barnett, Isaiah 2567 23
Dent, Kaitlyn 5724 23
Drake, Keilah 2156 22
Harris, Chawne 1472 19
McGee, Bria 76273 19
Rankin, Simeon 5674 25
Redmond, Brandon 8245 24
Roberts, Cambria 2736 25
Stubbs, Jasmine 3548 30
Swami, Shaurya 2576 29
Tchakoua, Landrie 4578 32
Teshome, Nahom 1546 27
Triplett, Marzell 2579 30
Wilkes, Kalya 3685 33

What to submit?

(1) The entire code (in C++) of the project
(2) Screenshot (as shown in the sample) of the output of the code for the coin and target sum values
assigned.



