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Sub-Exponential Algorithm for 0/1 Knapsack
Chung Sei Rhee™

Abstract
We investigate p(n).ZO(ﬁ) algorithm for 0/1 knapsack problem where x is the total bit length of a list of

sizes of n objects. The algorithm is adaptable of method that achieves a similar complexity for the partition and
Subset Sum problem. The method can be applied to other optimization or decision problem based on a list of
numerics sizes or weights.  0/1 knapsack problem can be used to solve NP-Complete Problems with
pseudo-polynomial time algorithm. We try to apply this technique to bio-informatics problem which has
pseudo—polynomial time complexity.
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procedure Knapsack( )
{
best_value = 0;
size_of rest :=0;
for i:=0 to n do
size_of rest += slil;
value_of_rest :=0;
for i == 0 to n do
value_of rest += vl[il;
Poal := {(C, O)};
for i:=1 to n do

{

size := s[n-i+1];
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value := vln-i+1];

new_list := { };
for each sack in POOL do
{

if (sack. capacity < size) then
continue

else if

(sack.capacity > size_of_rest)
bestval =
max(bestvalue.sack.value +

value_of_rest)

remove sack from POOL;
else
bestval := max(bestvalue, sack.value
+ value);
NewList.append((sack.capacity — size,
sack.value+value));
end for
size_of_rest := size_of_rest - size;
value_of_rest := value_of_rest - value;
Pol := merge(Pool, Newlist);

end for

return bestval;
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