
 LearningGoals
Describe knapsack problem
Develop recurrence for knapsack
Create dynamic programming alg
Analyze runtime

Announcements



KnapsackProblems

Input
Applications

Output Beforce

ex W 5
wadig f

what is optimal set

A 1,3 B 1,1 C 1,2 3 D 2,33



E.IE E t1n as sequence of choices Final choice

2 For each option think about relevant subproblem create

recurrence
one S

3 Convert into recurrence for objective function

4 Pseudocode



KnapsackProblems

Input n items
Vi is value of ith item
Wi is weight of ith item

Capacity W max weight

Output S n notation 1 2,3 n

sit V s Esri is maximized

W S Eswi W

Ideas for final ostion



2subproblem

I



Define
Si w

itign.tk f
What is Say

A 1,13 B 1,2 c 2,3 D 43



2b
n

W wn dues gnes w

in on is

San

visit

Ali c



1 Fill out this array using recurrence for these items
capacity C

Input weight

vi offsi B 1

W S 12342
1,213343

its i S

A i c Max Afi t c Wi tri Ali t c

a Determine Base Case s

b Something else needed to properly
use recurrence

2 Write pseudocode to create A



Input length n arrays v and w integer W

Output Set S E n

s
i
c

While

I



Input length n arrays v and w integer W

Output Set S E n



Tips or working backwards through A



Runtime

For C O to W

1 A 0,7 0 1 Base case

For iel to n

Ali c Ali 1,2
and Apr 1 c was Vi Aci tic

I A i c A i 1 c w i VI
s
i

While iso and cso

if Ali c A it c i

else
g su i

c c w i

i


