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return candidate constraints

else
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if bound is best score
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return best Sol
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the either the best sol passed
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backtracking

Relgefttery to figure out a bound for the
knapsack problem
Capacity 14

Engelke Benching just like
before

C
capacity

item I is in or out
10

Values

3 5 item 2 is in or out
4 5 10

5 2 1 Band Suppose we have
6 2 I decided item I is out
7 2 I and item 2 is in



How can we find an upper bound on

the best we could possibly twith the
rest of the solution

Greedy sot is not an UB it's a
LB
Add up the value of everything
remaining is technically an UB
but a not very good one

Computing the UB can't be too slow

Capacity 14

itinwegishtuggen
The trick is

230 som
lYmet it's

3 5 10 easier to find
4 5 10 an UB if you
5 2 I adjust the problem
6 2 I to be more

7 2 I permissible

Fractional Knapsack You are allowed to
take fractions of items



Capacity 14
item weight value take
1 8 13 OF 50 416.5
2 3 7 1 100 317
3 5 10 1 100 5110
4 5
s a Y 0440

1,17
6 2 I

7 2 I

Theoreme A greedy and optimal solution
to the Fractional knapsack problem can

be found by
1 Order the items by weight

decreasing
2 take items from the top in full

until you can't anymore
3 take whatever fraction of the
next item that you can



Capacity 14
item weight value density order
1 8 13 1.625 12.5 13

8
2 3 7 2.333 100 3
3 5 10 2 100 5
4 5 10 2 30 100 5
5 2 I 0.5
6 2 I 0.5 28 625

7 2 I 0.5

If capacity 10 you get an optimal
score of 21 which beats the optimal
score of 20 for the regular knapsack
problem with the same items

Fractional Greedy Fractional Optimal
Regular Optimal

Therefore we can get an UB for the
regular knapsack problem by computing
the greedy fractional solution on the
remaining items
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