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In Design and Analysis of Algorithms subject, Knapsack Problem is one of the most important 

topic helps in finding the solution with maximum profit. Generally, the topic will be explained 

using chalk and board, PPT to the students. The faculty has shown Knapsack problem with 

Video demonstration by providing many items and how the algorithm will calculate the 

maximum profit using dynamic programming. 
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Knapsack Problem 

Here knapsack is like a container or a bag. Suppose we have given some items which have some 

weights or profits. We have to put some items in the knapsack in such a way total value produces 

a maximum profit. 

For example, the weight of the container is 20 kg. We have to select the items in such a way that 

the sum of the weight of items should be either smaller than or equal to the weight of the 

container, and the profit should be maximum. 

There are two types of knapsack problems: 

o 0/1 knapsack problem 

o Fractional knapsack problem 

We will discuss both the problems one by one. First, we will learn about the 0/1 knapsack 

problem. 

What is the 0/1 knapsack problem? 

The 0/1 knapsack problem means that the items are either completely or no items are filled in a 

knapsack. For example, we have two items having weights 2kg and 3kg, respectively. If we pick 

the 2kg item then we cannot pick 1kg item from the 2kg item (item is not divisible); we have to 

pick the 2kg item completely. This is a 0/1 knapsack problem in which either we pick the item 

completely or we will pick that item. The 0/1 knapsack problem is solved by the dynamic 

programming. 

What is the fractional knapsack problem? 

The fractional knapsack problem means that we can divide the item. For example, we have an 

item of 3 kg then we can pick the item of 2 kg and leave the item of 1 kg. The fractional 

knapsack problem is solved by the Greedy approach. 

Another approach to solve the problem is dynamic programming approach. In dynamic 

programming approach, the complicated problem is divided into sub-problems, then we find the 

solution of a sub-problem and the solution of the sub-problem will be used to find the solution of 

a complex problem. 

 

 



Follow the below steps to solve the problem: 

The maximum value obtained from ‘N’ items is the max of the following two values.  

 Maximum value obtained by N-1 items and W weight (excluding nth item) 

 Value of nth item plus maximum value obtained by N-1 items and (W – weight of the Nth 

item) [including Nth item]. 

 If the weight of the ‘Nth‘ item is greater than ‘W’, then the Nth item cannot be included 

and Case 1 is the only possibility. 

 

 

Knapsack Problem 

 

The topic is explained to students by using Video demonstration. In this teaching methodology, 

the faculty will show them the video of how the algorithm will choose the items and weights 

present in a container with maximum profit.  
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