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ABSTRACT—In the present note, a dynamic 

programming approach based on Das algorithm is 

proposed to tackle the NP-hard knapsack feasibility 

problem. Some examples are presented to show the 

effectiveness of the proposed approach and a 

Matlab code implementation is provided in the 

appendix. 
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I. INTRODUCTION 
We consider the n-dimensionnal NP-hard 

knapsack feasibility problem of finding an n-

dimensionnal vector x ∈ {0, 1} n such that: ax=b, 

(1) where a is an n-dimensional vector of positive 

integers, and b is a positive integer. 

This problem is often called the integer 

knapsack problem and is well known to be NP-

complete (Karp [I]). In [II], Mangasarian 

establishes an equivalence between the knapsack 

feasibility problem and an absolute Value equation 

then proposed to solve this problem via a Concave 

Quadratic Program and a Successive Linear 

Programming. A comprehensive survey on all 

aspects of knapsack problem was given by Kellerer 

et al. in [III]. 

The rest of this paper is organized as 

follows; in the next section, a dynamic 

programming algorithm for solving this problem is 

proposed. Section 3 provides some examples to 

illustrate the effectiveness of this 

approach. Conclusion of the paper is summarized 

in Section 5. Finally, a Matlab code 

implementation is  provided in the appendix. 

 

II. PROPOSED APPROACH 

The system of linear equations Ax=b, with 

binary variables x ∈ {0, 1} n can be solved 

using the following method, based on Das 

algorithm [IV] (in the present case, A is nx1 

matrix b is an integer) : 
 

 
 

Where A + is the pseudo-inverse of A, x(j) denotes 

the j th component of vector x, A(:,j) denotes the j 

th column 

of A and norm is the Euclidean norm. 

Notice that since the main loop requires n iterations 

which mainly computes matrices multiplications in 

O(n 3 ), then the time complexity of the proposed 

approach is O(n 4 ). 

 

 

 

III. EXAMPLES 
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Example 2: 
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IV. CONCLUSION 
In this work, a dynamic programming 

approach was proposed for solving the knapsack 

feasibility problem. which is knows to be an NP-

hard problem.Future work will focus on the 

improvement of this method,and try to find when 

this problem has no solution. 
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