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Abstract; As a classic NP-complete problem,the 0-1 knapsack problem has been receiving extensive attentions and research. It is found
that when using the classic backtracking algorithm to solve the 0—1 knapsack problem,the time complexity of the algorithm is relatively
high, which leads to poor applicability when the number of the problem is large, which means that the solution of the problem cannot be
obtained in a short time. Although the classic greedy algorithm and a large number of new algorithms being generated currently greatly
reduce the running time, they generally sacrifice the accuracy of the algorithm and cannot guarantee that the optimal solution to the
problem can be found. In order to solve these problems,a new backtracking algorithm combining greedy strategy and pruning strategy is
proposed ,in which an approximate solution of the problem obtained by the greedy algorithm is used as the judgment condition of pruning
strategy ,and comparing the current weight of item with the remaining capacity of the backpack when selecting items, so as to avoid
repeated calculations, reduce the number of iterations, and improve the algorithm implementation efficiency. Extensive experiments are
conducted to determine the optimal solution. The results show that,under a certain problem size,comparing with the classic backtracking
algorithms , the proposed backtracking algorithm can accurately find the optimal solution to the problem in a shorter time, and thus
achieves high execution efficiency.
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B 1 U0 greedy,

1. maxvalue«<0

2.fori =1tondo

3.index [i] «i;

4.sort [i] «—ov[i] +wl[i];

5.fori =1 tondo

6.forj=1ton —ido

7.if sort[ j J<sort[ j+1] then

8.sort[ j J«»sort[ j+17];

9.index[ j ]«>index[ j+1];

10. fori =1 ton do

11.if w[index[ i ] ] <C then

12. x [index[ i ] ]«1;

13. C«— C -w[index[ i ] ];

14. else

15. break;

16.fori =1 ton do

17. maxvalue«—maxvalue+ x[ i ] *v[i];

18. result[ i] «—=«x[i];

19. return maxvalue
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Bk 2. 38 9 AL knapl
1. Initialize maxvalue, cw, cv as 0
2. knapl (1)
3. output maxvalue
int knapl (int ;)
1.ifi = n +1 then
2.if cv > maxvalue then
3. maxvalue <—cv;
4. result<— x;
5. else
6. x[i] «0;
7.knapl(i+1);
8.if cw+w[i] <C then
9. x[i] «1;
10. cve—cv+o[i], cwe—cw+ w[i];
11. knapl (i +1);
12. x[i] «0;
13. cve—cv—u[i], cwe—cw-w[i];
14. return maxvalue
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1. Initialize maxvalue as 0, i as 1
2. x[i] -1

3. while: =1 do

4. x[i ]++;

5.ifx[i ] <1 then

6.if i = nthen

7.forj =1 tondo

8. cwecw+x[j] *wlj];

9. cve—cv+x[j] *v[j];

10. if cw= C and cv>maxvalue then
11. maxvalue<——cv;

12. result«—x;

13. cw«0, cv<0;

14. else
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15. i ++;

16. x[i] «—-1;
17. else

18. i——;

19. end

20. return maxvalue
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2. maxvalue_greedy«—greedy( )
3.GB(1, C, 0, totalvalue, 0)
4. output maxvalue
int GB(inti , int rw, int pw, int rv, int pv)
1.ifi = n+1 then
2. foritondo
3. value<—cv+w[i] *x[i];
4. if value>maxvalue then
5. maxvalue<—value;
6. result<— x;
7. else
8. if pv+rv—»[i] >maxvalue_greedy then
9.GB(i+1, rw, pw, rv—uv[i], pv);
10.ifw[i] <rw then
11. if pv+rv>maxvalue_greedy then
12, x[i] «1;
13.GB(i+1, rw-—w[i ], pw+w[i], rv—ov[i], pv+oli]);
14. x[i] «0;
15. return maxvalue
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