
DYNAMIC PROGRAMMING MWIS

Create a recurrence for MWIS on a line DPI

Write correct pseudocode for a dynamic prog alg DP2

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
Brute Force
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MWIS
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objective

function Maximizes Wleftsrightsum_vinSwleftvright
What is Max weight wleftsright for MWIS of this line graph
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DynamicProgApproache

Recall of n bit strings with 2 consecutive ones T n

Elf Tim 1

1
1

Needed to identify final options

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

nooooo Final choice
Vn



Dynamic Prog Approach
S3 Sn1

DPI

MWIS
S2

S1

cases VninS or Vn S

Let's call Si the MWIS of first i vertices

if veeninSn Options Sn1Sn2 Sn U Vnxi
Sn2cupleftvnright

5 2V2v1 Vn

Sn
if vnnotinSn
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DynamicProgApproache

Recall of n bit strings with 2 consecutive ones

2 cases O or 1

MWIS Jan 1 That

2 cases Vn ES or unes

Let's call Si the MWIS of first i vertices
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gn.fm
un3ituneSn

Only 2 possible options
check both take largerSht if vn Sn weight set And

base case

Recursive Algorithm
Later
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Snf
itunes I Only 2 possible options

check both take larger
if Un Sn weight set

Base Case

Recursive Algorithm
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How many unique subproblems are there

Dn2A M Bfracn2
Dynamic Programming Idea Store subproblems in an array lookupc

n

S2 s3S1 s4
7 g23

fracSn2cupleftvnrightmaxwt

Sn1
varnothing if n0

leftv1right if n1

Sn v4v2v1 v1

S1max beginmatrixcdotS1cupleftV1rightS0endmatrix

S2cupleftV4rightS3
S4S3S0 S2S1

S4maxleftv1right leftv1v3rightleftvirightvarnothing

V1V4

Fill array frombottomTrick1
Trick 0 Start with empty problem



Trick 2 store Objective Function Value Aleftnright weight of Sn
Aleftiright weight of Si

SnfracSn2cupleftvnrightSn1
if VninSn

ifvnnotinSnRightarrowAleftnright maxleftbeginmatrixAleftn2rightwleftvnrightAleftn1rightendmatrixright

ifn22BaseCase

n0n1
varnothing if
v1 if

Aleft1right
0wleftv1right if n0

if n1

Aleft2rightAleft3rightAleft4rightWleftS2rightldotsAleft0rightWleftS0right WleftS1rightarray
A
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nverticesMWISon a Line Gw
Create array of objective function values

1 Initialize array A of size nt
2 Aleft0rightleftarrow0
3 Aleft1right wleftv1right
4 For i 2 to n

I Aleftiright max Alefti2rightwv i Ali 13
1 Determine optimal set

DP2

I starting index 0

81245
ex5 Sleftarrowphi I store optimalsetO6i n 11 index to walkbackwardsA5SB9B
S

Runtime Oleftnright



7 1Work backwards through FOR loop code

while i 2 1 include vertex vi

if Afi Afi 1
Eki
1Ali Max A i 1 A i 2 w Vi

elseS SU Ui
i i

2811Base case s

If i 1fraci injdownarrow
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Why dynamic programming


