
 

Exe knapsack

suppose we want to add item n
to some solution for the first n 1
items What do we need to know
G value of that solution
a weight of that solution

solution q
n 1 items

I
add

weight
n

value value
don't need to know
the actual solution

consider items Ii In values Vi 70
weights we 0

total capacity C

Let O j w denote the optimal score
on items I Ij using a maximum

capacity of w

Want Oln C



If item n is not in an optimal
solution

Ocn C Ocn 1 C
If item n is in an opt Sol

Oln c vntO n l C Wa

As a recurrence

ocj.ws o i.ws I w

Max OG l w
Vj O j l w Wj

Nj 10
otherwise

item j weight 20
value 100

04 1,10 100 t 0 40
0

Runtime
What is getting memorized
All pairs j w where IEjen O e WEC



Total of calls no C

Oln c
Algo returns optimal score we

want actual solution
Trace through the memo diet

look at memo Cmc
O Solution is empty

memo Cn l c
If so solution does not
contain item n

Vat memo Cn l c Wu
If so solution does contain
item n

Ex 4 TSP there is a D P
algo

Oca
speed O n 2n
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