Sum of subsets problem

5.4 The Sum-of-Subsets Problem

= given n positive integers (weights) wi,
W2, ...,wWn

= given a positive integer W

= finding all subsets of n integers that
sum to W

= .., Wi+Wj+...+wk=W
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Sum of subsets problem

5.4 The Sum-of-Subsets Problem

= Create a state space tree

= each /Jeft edge denotes we 7incl/ude wi
(weight wi)

= each rightedge denotes we exclude
wi (weight 0)

= any path from root to a leaf forms a
subset
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State space tree

5.4 The Sum-of-Subsets Problem

Figure 5.7 @ A state space tree for instances of the Sum-of-Subsets problem in which n
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State space tree

!L 5.4 The Sum-of-Subsets Problem

W,=2 2 0
wy=4 4 0 B 0
Wy=5 5 0 5 0 5 0 5 0

Figure 5.8 ® A state space tree for the Sum-of-Subsets problem for the instance in Example 5.3. Stored at

each node is the total weight included up to that node.
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Example-1
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Example-2
State space tree where W =13

i 5.4 The Sum-of-Subsets Problem

Vo = 4
Wgy =5
Wy=06

Figure 5.9 ® The pruned state space tree produced using backtracking in Example 5.4. Stored at each node is

the total weight included up to that node. The only solution is found at the shaded node. Fach nor promising 23

KPShlh@ node 1s marked with a cross
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void subset sum(int list[], int sum, int starting index, int target sum)

{

if( target sum == sum )

{

subset count++;
if(starting index < list.length)
subset sum(list, sum - list[starting index-1], starting index, target sum);

}

else

{

for( int 1 = starting index; 1 < list.length; i++ )

{

subset sum(list, sum + list[i], 1 + 1, target sum);




* O(2*N) time complexity
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