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Exit Ticket Warm Ups

capacity c
weightInput 0 1 2 3 4 5 why

0 0000000
Ii i natator left

6

W S in 22
5 4 ppm left

112,33 3.0555441 3 left

A n W Max An 1W vn Apr 1 w

0 if n O

0 if W O OK to add to base
case



KnapsackProblems

Input n items
V EIN is value of ith item t.rsigWiEIN is weight of ith item

Capacity W max weight eIN Exams

Output SE n n 112,3 in

such that s Esri is maximized BÑFe
WCS Eswi

W 0 n 2

ex W S

www11ff
what is optimal set

3 B c 1 2,3 D 2,33



Dynamic Programming Design Strategy

1 Think about solution as sequence of choices Final choice

Mwis final vertex in set or not Si
2 For each option think about relevant subproblem create

recurrence Sn it µn5Dnon
silsnveusiflunt.IT

3 Convert into recurrence for objective function

A n max Apr1 A n2 tw un B c

4 Pseudocode create A array with FOR loop from base case

work backwards through A to get solution

AND ththants
B C Nw



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

Final option
Include nts or n S



2a Subproblem W

ee

ne s Juts
N wn

W

IT a is
n 1

In subproblems Weight changes
items available change

Need subproblems that depend on both



i 1 2,3 i

a subset SE i such that
Define

Si
WIS
V S is maximized

vi.it tt
What is Say 52 13

A 1,1 1301,23 c 2,3 D 43



2b Create recurrence

for each option n 1,43 n

DPI
W Wn Jues Jules w

n 1 1,4 in 1 1 n 42 n 1

Snow Smi w wnV n if nesn

Smin it
Base case later

3 Create Relurrence for objective function

A niv
Max m n vn A

Base cases

value
of Snin



4 Fill out this array using recurrence for these items
capacity c
weightInput 0 1 2 3 4 5

0 0000000
M s i is 055558

W S 123420

this option 12,353 05784341
only if

W whzo

A n W Max An 1W wn tvn Ari 1W
Names
Springbreal 0 if n o

a Determine Base Case s

b Something else needed to properly
use recurrence

2 Write pseudocode to create A working backward



Input length n arrays v and w integer W

Output Set S E n

Initialize an array A of size R 1 WH fillwithI
For C O to W

A O c 0 Base Case
For i I to n

For C O to W

A i C A I 1 C

If c W i and Ali 1 C WE i A i t c

I 1 1 A i c A i 1 c w i i

s
i

While IF 11Working
backwards

if Ali c Ali 1 c then i thru base cases

Else
not needed

S SU i

C C WI
i



Tips for working backwards through A
Use if else sequences not if if
In edge case where two terms are equal

Max AN 1 WWn th ACA 1 w

your code can fail
Pick which option to checkfirst wisely to avoid index out

of bounds errors

If check if A i c A i t c first no

I O O B error

If check if ACi c A i 1 C W n V n firs
can get I O O B

error if C W n
goes out of

bounds Would need extra if statement to avoid



Runtime

For Ceo to W
O NW

1 A 0,7 0 1 Base case

For iel to n

For co to w

A iic Ali 1,2
if c w i and Afi 1 c w i Vfi Aci t c

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

While iso and cso
O n

if Ali c A it c i

else
g su i

c w i

i



Runtime
Input n items

V EIN is value of ith item
man is weight of an item

W

Capacity W max weight IN n O Wlog

Input size of bits in terms of n W V max item value

A O log n logw logV
W Max item weigh

B O nlogv logw O nlogV ulogw logw
cMw

item value item weight total
D OCnv w

Incapacity

n w O n P n logws
0 logw
NP hard



Input n items
one of these could be changed to

IR one can not
RFENfsvalueofithitemy

wie.IN is weight of ith item which and why
Capacity W max weight IN

IR NP Hard

A n W Max An 1W wn tvn AG 1W


