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An Algorithm of Solving 0—1 Knapsack Problem

WANG Qiu-fen', LIANG Dao-lei’*”
(1. School of Computer and Information Engineering ,Nanyang Institute of Technology,Nanyang 473004 , China;
2. Computer Department, East China Normal University , Shanghai 200062 , China;
3. School of Science,Zhejiang Sci—Tech University , Hangzhou 310018, China)

Abstract : Intelligent search algorithm may not find the optimal solution of the problem and may exit the phenomenon of the local conver-
gence. The time complexity of dynamic programming,backtracking,branch and bound method is relatively high. In order to solve these
problems, analyze the mathematical model of the 0-1 knapsack problem,and discuss the structure characteristics of the optimal solution.
At the same time, it establishes the recurrence relation which is used to solve the optimal value of the 0—1 knapsack problem. According
to the recurrence relation, put forward an algorithm to solve the 0—1 knapsack problem and code the algorithm by using C++. Its time
complexity is O(min{nW,2"} ). Three groups of different size data are inputted in the algorithm. Their output results show that the algo-
rithm is high efficiency and can always get the optimal solution of the problem.
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floatGKnapSack(int n, float W, float = v,float * w,float * p
[],int * x)
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int head[ n+2 ] ;
head[ n+1]=0;
pl0][0]=0;
plO][1]=0;
int left=0,right=0;
int next=1; head[ n] =1;//#ffL5E 5
for(inti=n;i>=1;i--)
%
int k=left;
for(int j=left;j< =right;j++)

{

1
f(p[jI[0]+w[i]>W)
float y=p[j][0]+w[i];
float m=p[j][1]+v[i];
while (k< =right&&(p[ k] [0]<y))

break ;

plnext][0]=p[k][0]; p[next++][1]=p[k++][1];

// WA i FIKTET = A S BE S p
if(k<=right & p[k][0]==y)
{

if(m<p[k][1]) m=p[k][1];k++;

|
f

if(m>p[next-1][1])
{
plnext][0] =y;p[next++][1]=m;

|
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while (k< =right&&p[ k][ 1]<=p[next-1][1])k++;
%
while (k< =right)
{
plnext][0]=p[k][0];p[next++][1]=p[k++][1];

!

left=right+1;

right=next—1;
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head[ i-1] =next;
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Traceback (n,w,v,p,head,x) ;
cout<<" MR  x=(";
for(i=1;i<=n+1;i++)
cout<<x[i]<<",";
cout<<" )" ;
return p[ next—1][17];
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head,int * x)
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float j=p[ head[0]-1][0],m=p[ head[0]-
for(int i=1;i<=n;i++)
i x[i]=0;
for(int k=head[ i+1 ] ;k<=head[i]-1;k++)
if(p[k][0]+w[i]==j &&p[k][1]+v[i]==m)

NIRNE

x[i]=1;
j=plk][0];
m=p[k][1];
break ;
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