Practice exercise 11– Money exchange

[Oppgave] [Levering] [Highscore]
Due: 15.11.2010 10:00

Choose language:
- Python
- Java
Suggested solution

The following files are available when the time’s up:
pengeveksling.py, pengeveksling_tweak.py
	Given structure

	You do not have to use the given structure, you can make you program in whatever way you’d like.

	File name
	To be changed

	pengeveksling.py
	Funksjonene minCoinsGreedy(coins, value), minCoinsDynamic(coins, value) and canUseGreedy(coins)

	 

	Test-data

	Input
	Correct output

	input_eksempel_01.txt
	3
8
2

	input_eksempel_02.txt
	6
8
4


Task

You are given a set of different coins and should find the least possible number of coins necessary to attain certain amounts of money. You should use a greedy algorithm on some data sets and a dynamic programming algorithm on others.

The first line of input consist of the coin values (integers only), 

Second line contains one of the following three strings: "graadig" (greedy), "dynamisk" (dynamic) or "velg"(choose). If "graadig"(greedy) is given, this means that a greedy algorithm will give the correct answer for this set of coins, and you program should use the greedy algorithm, since it's much faster. If "dynamisk" (dynamic) is given, it means that the greedy algorithm doesn't work for this set of coins, and that dynamic programming has to be employed. If "velg"(choose) is given, it means that the program itself should choose which algorithm.  It could therefore be beneficial to find out, depending on the set of set of coins given as input, whether the greedy algorithm will work or not.  If you are able to, you can let you program choose based on this, if not you can just choose dynamic programming, since it will work on all sets of input. Every correctness input (those that give the points) will contain either "graadig"(greedy) or "dynamisk"(dynamic), while the example input and all the time trials contains "velg"(choose).
The rest of the lines contain the amounts of money to be given with the available coins, one on each line.

All sets of coins contain the coin with value 1, so all amounts are possible to attain with the given coins.

For each amount of money (one on each line of input, except for the first two lines) you are to print out, on a separate line, the minimal number of coins necessary to give out this amount of money.

Given structure

from sys import stdin

def minCoinsGreedy(coins, value):

    # TYPE YOUR CODE HERE
def minCoinsDynamic(coins, value):

    # TYPE YOUR CODE HERE
def canUseGreedy(coins):

    # just return False here if you do not manage to find out a way 

    # to decide if a set of coins is appropriate for a greedy algorithm
    # TYPE YOUR CODE HERE
Inf = 1000000000

coins = []

for c in stdin.readline().split():

    coins.append(int(c))

coins.sort()

coins.reverse()

method = stdin.readline().strip()

if method == "graadig" or (method == "velg" and canUseGreedy(coins)):

    for line in stdin:

        print minCoinsGreedy(coins, int(line))

else:

    for line in stdin:

        print minCoinsDynamic(coins, int(line))

Example input

1000 500 200 100 50 20 10 5 4 1

velg

1024

2567

8

Corresponding output

3

8

2

