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

Announcements



KnapsackProblems

Input n items

V E N is value of ith item

Wi EIN is weight of ith item tt f fY
Capacity W Max weight IN Exam

Output SE n 112,3 n

sit V S Esi
is maximized tomwis

0 n2
WCS Eswi W

ex W S

www 1 4
what is optimal set

valid but low
Value

1701133 B I C 11 3 D 2133
No repeats w 5



I

T.IE E1fo8n as sequence of choices Final choice

MWIS is each vertex in set or not Vn ES or vn S
2 For each option think about relevant subproblem cr ate

recurrence

t
s 5 aug vines

Sn 1 Sun if Vn S

3 Convert into recurrence for objective function

W Sn An max An An a w un B C

4 Pseudocode Work backwards

IF Fxtxx
WwBagases



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

nes or nets



2 Subproblem

fn

NE

y Jn S

W wn
W

E
Dec 13 Dec

1

in int



S I
Define

si
W 5 C

V S is maximized

itign.tk f
What is 52,4 52,4 2 1,2

A B 1,25 c 2 3 D 43

No 2
repeats



2b
n

W Wn Jues gnes w

Dinis Denis
saw

iEEsifnesif n s

saw
max Truth V sm w

Base cases

V Si c A i C

Ali c Max Ali 1 C wi Vi A i 1 C

Base cases



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

Input weight

uhg roofsi Bet
W S 12342

1,213343

its i S

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

D A 0 0 0

a Determine Base Case s

b Something else needed to properly
use recurrence

2 Write pseudocode to create A


