
 

Create a recurrence for MWIS on a line

Design a Dynamic Programming alg for

MWIS.AE

s tgTA feedback
y x

d ofExittickets
Greedy algorithm

Only take 1 arm of recursion

Omega SL and recursive tree analysis f x 0 x

3 vertices at a time Divide Conquer
fix R x

House Robber Problem



Input Graph G V E

weights w It sffman
Output SEV sit got

3 and

If U u EE UES Avest Independent
Set Condition

Constraint
Maximizes W S Esv Weight of 5

Fjectivefunction

P 9Y wer transmission
Generatraph HARD

Choosing franchise locations
Line Graph Easy using

Party Invites Tic programming

Scheduling
House robbing I have some ethical loncerus
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Input Graph G V E

weights w at toffee
Output SEV sit got

4 3 and

If U u EE UES VEST Independent
Set Condition

Constraint
Maximizes W S Esv Weight of 5

What is Max weight WLS for MWIS of this line graph
teams

V V2 V3 V4
A 0 B 8 c 9 D 12

v v4



DynamicProg.Approa.ch

Recall of n bit strings with 2 consecutive ones

2 cases 0 or 1

MWIS Tln 1 In 2

roof 2V V2 un
cases Vn E S or Vn S

Let's call Si the MWIS of first i vertices

Vn ES then Sn Options Snr Sns Sm U un

un 45 then Sn Sn a U un



BruteForce t.no o

V V2 V3 V4

mt EE.ws 04
Max Neo

FiefIf Fifi
w Ñ5 I 1 Return False
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Return maxs

17 Foreltyn2 Bad
1 fw ÉW wvi
return W



DynamicProg.Approa.ch

Recall of n bit strings with 2 consecutive ones

2 cases 0 or 1

MWIS Th t In 2

2 cases Vn ES or in 5

Gets call Si the MWIS of first i vertices

Un S then Sn Options Snr Sns Sm U un

un ES then Sn E U un Sn a U un



Sniff gut U unfeOnly 2 possible options And
take larger base case

base case Later

Recursive Algorithm
nodesJAWISSI 1

Tsunugis
2

F T dw d fws

2 of nodes in tree 2

Each node requires R1 time R 2 algorithm
afmptotic lowe bound Bad



Sniff gut uqu.seOnly
2 possible options And

take larger base case

base case Later

Recursive Algorithm
nodesJAWISSI 1

Tsunugis
2

Ff Itd d fws

2 of nodes in tree 2

Each node requires R1 time R 2 algorithm
afmptotic lowerbound Bad



How many unique subproblems are there
A Tn B c n D m

qp
G1Ga Gs Gy Gn

Dynamic Programming Idea Store subproblems in an array look up

Max 5m t.no oSn
ftSnaUqun Y vz vs V4

B C

54
1 14 8643

t.int 1 I f
Trick 0 start at empty problem



Trick 2 Store Objective Function Value

Sn 1
Sn

sn.aus.us
wesns

fmmax

wcsm

W Sn a W Vn

ntl B.C.n 0,1 n t W Vi
n 0

array
a

d

foetus
1T tffd.FI

Go slowly



MWIS on a Line G W

Create array of objective function values

1 Initialize array A of length UH
2 ACO O

3 A I W n

4 For it 2 to n

Ali max Aci 1 Afi 2 W Vi

1 Determine optimal set

5 S ex 2111
6 i n A
7 While i D

if Afi AE I 5
1 i i t
else

i i 2 Runtime O n

S S V Un

8 Return S



Proof Explanation of recurrence relation

Ethics Why dynamic programming


