
 

  

 

 

 

 A greedy algorithm is an algorithm that constructs an object X one step at 

a time, at each step choosing the locally best option.  

 In some cases, greedy algorithms construct the globally best object by 

repeatedly choosing the locally best option. 

Greedy Advantages 

Greedy algorithms have several advantages over other algorithmic 

approaches:  

• Simplicity: Greedy algorithms are often easier to describe and code 

up than other algorithms.  

• Efficiency: Greedy algorithms can often be implemented more 

efficiently than other algorithms. 
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Greedy Challenges 

Greedy algorithms have several drawbacks:  

• Hard to design: Once you have found the right greedy approach, 

designing greedy algorithms can be easy. However, finding the right 

approach can be hard.  

• Hard to verify: Showing a greedy algorithm is correct often requires 

a nuanced argument. 

 

In general, greedy algorithms have five components: 

• A candidate (set, list, etc), from which a solution is created 

• A selection function, which chooses the best candidate to be added 

to the solution 

• A feasibility function, that is used to determine if a candidate can be 

used to contribute to a solution 

• An objective function, which assigns a value to a solution, or a 

partial solution 

• A solution function, which will indicate when we have discovered a 

complete solution 
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Greedy algorithms should be applied to problems 

 exhibiting these two properties: 

 

• Greedy choice property 

  A globally optimal solution can be arrived at by making a locally 

optimal (greedy) choice 

 

Optimal substructure  

 A problem exhibits optimal substructure if an optimal solution to the 

problem contains optimal solutions to the sub-problems 

Greedy algorithm making change 

We will learn a very common problem which can be solved using the 

greedy algorithm. If you are not very familiar with a greedy algorithm, 

here is the gist: at every step of the algorithm, you take the best 

available option and hope that everything turns optimal at the end 

which usually does. The problem at hand is coin change problem, 

which goes like given coins of denominations 1,5,10,25,100; find out 

a way to give a customer an amount with the fewest number of coins.  
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Coin change problem : Algorithm 

 

1. Sort n denomination coins in increasing order of value. 

2. Initialize set of coins as empty. S = {} 

3. While amount is not zero: 

3.1 Ck is largest coin such that amount > Ck 

3.1.1 If there is no such coin return “no viable solution” 

3.1.2 Else include the coin in the solution S. 

3.1.3 Decrease the remaining amount = amount – Ck 

 

Problems with greedy algorithm  

(when the greedy algorithm isn't optimal): 

 

Imagine a coin set of { 25-cent, 10-cent, 4-cent} coins. The greedy 

algorithm would not be able to make change for 41 cents, since after 

committing to use one 25-cent coin and one 10-cent coin it would be 

impossible to use 4-cent coins for the balance of 6 cents, whereas a person 

or a more sophisticated algorithm could make change for 41 cents with one 

25-cent coin and four 4-cent coins. 
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Say we have {1,5,10,20,25} cents, what if we wanted minimum coins for 

40 cents, the optimal choice will be two 20 cent coins, but the algorithm 

will choose coins 25,10,and 5, three coins. 

Let's use the greedy algorithm to give us the least amount of coins for 36 

cents. We will use the coin set {1, 5, 10, 20}. 

36 - 20 = 16, List Solution: 20 

16 - 10 = 6, List Solution: 20, 10 

6 - 5 = 1, List Solution: 20, 10, 5 

1 -1 = 0, List Solution: 20, 10, 5, 1 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Most networking algorithms uses greedy approach.  

Here is the list of few of them: 

• Travelling Salesman Problem 

• Prim's Minimal Spanning Tree Algorithm 

• Kruskal's Minimal Spanning Tree Algorithm 

• Dijkstra's Minimal Spanning Tree Algorithm 

• Graph - Map Coloring 

• Graph - Vertex Cover 

• Knapsack Problem 

• Job Scheduling Problem 
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