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Abstract: The knapsack problem is one of the most fundamental and important problems in combinatorial 
optimization. The problem is given a set of items, each with a profit and a size, and a knapsack with a certain 
capacity, to determine the maximum total profit subset of items which can be packed into the knapsack. The 
study of knapsack problem can be traced back to 1897, and is still a popular research area and frequently 
studied in applied mathematics, computer science, complexity theory, cryptography. It appears in a wide 
variety of real-world decision-making processes, such as resource allocation with financial constraints, 
selection of investments and portfolios, generating keys for the knapsack cryptosystems, and often occurs as 
subproblems on solving some more complicated combinatorial optimization problems. In this talk, we will 
focus on the algorithmic side of this problem. Meanwhile, we will go through a few basic concept and 
knowledge on algorithm design and computational complexity, such as P, NP, approximation algorithms, 
linear and integer programming, which are crucial in designing algorithms for the knapsack problem. We will 
also discuss why this seemingly simple and basic algorithmic problem, is in fact highly related to a Millennium 
Prize problem — “P v.s. NP” problem, one of the core open questions in mathematics and theoretical 
computer science. At the end of the talk, I will briefly introduce some of my recent work with some co-
authors on the generalizations of the knapsack problem, as well as several unsolved questions and possible 
future research directions. 
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