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2 Greedy Algorithms 

Coin Problem 

»Suppose you are given infinitely many coins 
of the following denominations:  

»$10, $5, $2, $1, $0.5, $0.2, $0.1 

 

»What is the minimum  number of coins 
required to produce $M? 

»M = 1.6 

»M = 4.5 

»M = 12.8 

2 



3 Greedy Algorithms 

Coin Problem 

»$10, $5, $2, $1, $0.5, $0.2, $0.1 

»M = 1.6                     4.5                    12.8 
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4 Greedy Algorithms 

Coin Problem 

»Suppose you are given infinitely many 
stamps  of the following denominations:  

»$2.3, $2.2, $2, $1.7, $1, $0.5, $0.2, $0.1 

 

»What is the minimum  number of stamps 
required to produce $M? 

»M = 2.5 

»M = 3.7 

»M = 4.9 
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5 Greedy Algorithms 

Coin Problem 

»$2.3, $2.2, $2, $1.7, $1, $0.5, $0.2, $0.1 

»M = 2.5                  3.7                      4.9 
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6 Greedy Algorithms 

Coin Problem 

»For some coin systems, we can repeatedly 
pick the highest denomination that is larger 
than the current remaining value and the 
result must be optimum  

»For some other coin systems, this technique / 
algorithm will not yield an optimum result  

»A coin system is canonical  iff   
GREEDY(M) == OPT(M) for all M 
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7 Greedy Algorithms 

Greedy Algorithm 

»A greedy algorithm tackles a problem by 
choosing the locally optimal step and then 
solve the subproblem  

»Local optimal step: take the largest denom.  

»Subproblem: M  ͮthe denom 

 

»When considering the subproblem , previous 
choices are disregarded (not reconsidered)  

»Subproblemͻs result cannot  depend on 
previous choices / or only better  
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Agenda 

»Addition  

»Fractional Knapsack  

»Currency Exchange 

»Joining Metal Chains  

»Activities  

»Bridge UVA 
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9 Greedy Algorithms 

S022 Addition  
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5 
1 3 5 7 9 

N Ò 8000 
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Analysis 

» If there are N numbers, there are N!(N-1)!/2 N-1 
number of ways to add up the numbers  

 

»N = 3, ways = 3 

»N = 4, ways = 18 

»N = 5, ways = 180 

»N = 6, ways = 2700 

»https:// oeis.org/A006472  
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Example 

»5 

»1 3 5 7 9 
 

 

 

»Optimum = 54 

»Pick the two smallest numbers every time 
until there is one number remaining  
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Fractional Knapsack 

»You went to 7-ELEVEn and bought a 
SLURPEE cup from the cashier 

»There are four flavors  to choose from  
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Fractional Knapsack 

»First, sort the flavors  by sugar per unit volume  

 

 

 

 

 

»Greedily fill the cup starting from the top of  
the list (highest sugar per unit volume)  

»Answer = 40 + 30 + 35 * (600 ͮ  440) / 320  

        = 70 + 17.5 = 87.5 
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Flavor Volume avail Ttl Sugar Sugar per unit volume 

Fanta (Orange) 240 40 40 / 240 = 0.167 

Watermelon 200 30 30 / 200 = 0.150 

Coke 320 35 35 / 320 = 0.109 

Coke Zero 220 0 0 / 220 = 0 




