
DYNAMIC PROGRAMMING MWIS

Create a recurrence for MWIS on a line DPI

Write correct pseudocode for a dynamic prog alg DC3

Announcements

Boilerplate for NP Induction on exam

Might not put full Closest Pts proof but best way to

prepare is to be able to write proof from scratch do

other DC3 as on pset
Resubmissions of Programming Assignments
Better than 7 pts
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DynamicProgApproache

Recall of n bit strings
wiÉtÉutive

ones

FAI Tin ite's
if ends
0

Needed to identify final options

To create a DP alg often need to conceptualize the optima
solution as a sequente of choices

Include

one off Final choice
Not
include



DynamicProgApproach
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2 cases v.es or v45

Let's call Si the MWIS of first i vertices
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DynamicProg Approach

Recall of n bit strings with 2 consecutive ones

2 cases O or 1
d

MWIS T n t Ten 2

2 cases lines or v45

Let's call Si the MWIS of first i vertices
might notibed set

Options
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Only 2 possible options
check both take largerSn 1 if Vn Sn weight set And

base case

Recursive Algorithm
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How many unique subproblems are there Sn Sn 1 Sn s51Dn2A M Bfracn2
Dynamic Programming Idea Store subproblems in an array look up
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c n

g23
SnfracSn2cupleftvnrightSn1maxv1

v4v2 v1

Base Case
varnothing if n0

v1 if n1
S2maxleftleftv1rightphicupleftv2rightrightS3maxleftleftv1rightleftv1rightcupleftv3rightrightS4maxleftleftvv3rightleftv1rightcupleftv4rightright

downarrowS3 S4So S2S1
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Trick 1 Fill up from bottom

Trick 0 Include empty subproblem S0



Trick 2 Store Objective Function Value Aleftnright
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Sn Sn1

Base Case
varnothing if n0

v1 if n1

array
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7 1Work backwards through FOR loop code
11 include vertex viWhile 1geq

if Afi Alefti1right

Ali Max A i 1 A i 2 w Vi

else8
11Base case s

If i

9 Return 5



Why dynamic programming


