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Independent set
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independent set special cases
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cardinality independent set implies a
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claim f is satisfiable ifs there s.ci I iiiiiinn
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claim f is satisfiable iff there s.ci Iniiiiiinn
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independent set special cases

input undirected G V E intervals
optionally weights w IR

EV is independent if no
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Maximum weight independent set of intervals
independent non overlapping

2 1 2 2 3
2 1 3 6

4 2 2 5
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Maximum weight independent set of intervals
independent non overlapping

2 1 2 2 3
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MWIS.CI Ii given n intervals in deer order

length MW's of incl I

MWB I In
2 1 WCI

271 7 w CI MW IS IK _In where k
is first

interval not overlapp

I intervals disjoint from I








































































































Maximum weight independent set of intervals
independent non overlapping

2 1 2 2 3
2 1 3 6

4 2 2 5

Recursive spec for a family of weighted intervals I
MWIS I max weight of any independent subset of I

Implementation
MWIS I








































































































Maximum weight independent set of intervals
independent non overlapping

2 1 2 2 3
2 1 3 6

4 2 2 5

Recursive spec for a family of weighted intervals I
MWIS I max weight of any independent subset of I

Implementation
MWIS I
1 if I return 0

2 let IEI be any interval
3 return max of

a MWIS II I

6 weight I MWIS I w intervals disjoint from I








































































































Maximum weight independent set of intervals
independent non overlapping

2 1 2 2 3
2 1 3 6

4 2 2 5
di 6

Recursive spec for a family of weighted intervals I
MWIS I max weight of any independent subset of I

Implementation Running time
MWIS I Th 2T n 1 1 2
1 if I return 0 how to make this faster
2 let IEI be any interval
3 return max of

a MWIS II I

6 weight I MWIS I w I intervals disjoint from I








































































































Maximum weight independent set of intervals
independent non overlapping

2 1 2 2 3
2 1 3 6

4 2 2 5

Recursive spec for a family of weighted intervals I
MWIS I max weight of any independent subset of I

Implementation Running time
MWIS I Th 2T n 1 1 2
1 if I return 0 how to make this faster
2 let IEI be any interval
3 return max of

a MWIS II I

6 weight I MWIS I w I intervals disjoint from I








































































































Idea make problem sequential by sorting intervals

2 2 5 1 7 2 11 2 12 3
1

2 4 1 6 3 9 6
8 10 13

4 2 2 53

let I Ta 6 Iz az.bz m In an bn number the

intervals in increasing order of left endpoint a

Recursive spec

MWIS k max weight of any indep subset of Ik In
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62
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2 4 1 6
38

9
10 13

2 2 53

let I Ta 6 Iz az.bz m In an bn number the

intervals in increasing order of left endpoint a

Recursive spec
MWIS K max weight of any indep subset of Ik In

implementation

MWISCK kin 0

k n WCIK

max
MW's corenti
WCIK w MWIS e

w l min sit IenIF








































































































2 2 5 1 7 2 11 2 12 3
1

2 4 1 6 3 9 6
8 10 13

4 2 2 53

let I Ta 6 Iz az.bz m In an bn number the

intervals in increasing order of left endpoint a

Recursive spec
MWIS K max weight of any indep subset of Ik In

implementation

MWISCK

0 if k n

let l k be index of first interval disjoint from Ik

Max MWIS KH

weight Ik Mwise otherwise
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Recursive spec 4

let I Ta 6 Iz tazb m In anbn numberthe
MW S K max weight intervals inincreasing order ofleft endpointai

of any indep subset of Ik In

Implementation

MWIS K

0 if k n

let l k be index of first interval disjoint from Ik

Max MWIS KH

weight Ik Mwise otherwise

Running time w caching

Z
h problems n a
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1 2 42s
Recursive spec 4

let I Ta 6 Iz tazb m In anbn numberthe
MW S K max weight intervals inincreasing order ofleft endpointai

of any indep subset of Ik In

Implementation

MWIS K
binary search0 if k n

let l k be index of first interval disjoint from Ik

Max MWIS KH

weight Ik Mwise otherwise

Running time w caching

O n logn to sort

n subproblems Ollogn time per problem








































































































independent set special cases

input undirected G V E intervals
optionally weights w IR

EV is independent if no
u veS are connectedby an edge independent non overlappin
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MWIS in trees

ideas








































































































MWIS in trees

ideas

how to order subproblems








































































































Boot it
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subtree
subproblem




































































0Recursive Spec

MWISC 4



0Zecursive Spec

MW SCV MWIS of the subtree rooted at v

Recursive implementation

0



0Zecursive Spec

MWISC excited_root I
MWIS of the subtree rooted at v excluding
if exclude root is true

Recursive implementation Running time

MWIS V exclude root
ELMIE

if exclude root then return sum of

MWIS x false over all children of v Of fffren

else return max of MWIS v true
n

and weight v Σ MWIS x true
children


