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0-1背包-动态规划

include "stdafx.h"
#include "iostream"
#define CAP 1000 //背包重量上限
#define num 100 //物品数量上限
using namespace std;

int w[num]; //重量
int v[num]; //价值
int p[num][num]; //动态规划数组
int x[num]; //最优解数组
void Knaspack(int c,int n)
{
    int wmax=min(w[n-1],c);
    for(int i=0;i<=wmax;i++)
    {
        p[n][i]=0;
    }
    for(int i=w[n];i<=c;i++)
    {
        p[n][i]=v[n];
    }
    for(int i=n-1;i>1;i--)
    {
        wmax=min(w[i],c);
        for(int j=0;j<=wmax;j++)
        {
            p[i][j]=p[i+1][j];
        }
        for(int j=w[i];j<=c;j++)
        {
            p[i][j]=max(p[i+1][j],p[i+1][j-w[i]]+v[i]);
        }
    }
    p[1][c]=p[2][c];
    if(c>=w[1])
        p[1][c]=max(p[2][c],p[2][c-w[1]]+v[1]);
}

void traceback(int c,int n)
{
    for(int i=1;i<n;i++)
    {
        if(p[i][c]==p[i+1][c])
            x[i]=0;
        else 
        {
            x[i]=1;
            c=c-w[i];
        }
        x[n]=(p[n][c])?1:0;
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    }
}

int _tmain(int argc, _TCHAR* argv[])
{
    w[1]=2;w[2]=1;w[3]=3;w[4]=2;
    v[1]=12;v[2]=10;v[3]=20;v[4]=15;
    Knaspack(5,4);
    traceback(5,4);
    cout<<"最优值为："<<p[1][5]<<endl;
    cout<<"最优解为：{";
    for(int i=1;i<4;i++)
        cout<<x[i]<<",";
    cout<<x[4]<<"}"<<endl;
    system("pause");
    return 0;
}
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