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In greedy we pick based on a rule

Myopic hear sighted misht regret later
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How to sort

by value highest first

Nope W 1,3 V 213 13 4

by valve density 43 highest first

Nope W 23 V 4173 13 4

General rules about greedy

Sortinputs t repeatedly take current best

Runtime analysis Usually easy

Correctness analysis much harder

Beware of counterexamples

Don'ttrust untilyou'vetried to break it



Whendoes greedy work

Key idea exchanges

1 Define greedymethod Produces solution ALG

2 Supposethere's some other solution OPT that is

Optimal for your objective funition f

3 Transform OPT ALG

Method 1 partial transform

f opt f s f Sk ALG

Method 2 Contradiction

Assume OPT argmax f s ALG

S OPT modified using into about ALG

Prove that f s f OPT
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durations of jobs

output min Imei
e endtime of ith job

ith job gets interval Si li Sitt i CRo

Non overlapping intervals

Exampted 7 1,2 3,2
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Observation 1 no idle time

pick a permutation TI Cn n

TCI T 2 TB T 4
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etc E T Tls total duration of
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Observation 2 Simplify expression
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IAsided Rearrangement inequality

Suppose 2,7 dz 7 an courts
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Proof Suppose TI not identity ALG

It has inversion TCI TC's ic

Apply rearrangement lemma Value goes up

Repeatuntil no inversions ALG T

Otherway similar Max inversion ratherthanmin



Punchline

f t n T T D n i TT 2 Ticas

Minimal if TCT sorted backwards from counts

n n t 1 T nondecreasing optional
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Sameidea One more input

W listof n 5 20 weights of jobs

Output min InWci e

Can we still get away with greedy



Claim Sorthyby is optimal

Assume c TE
Then T identity optimal for
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Idea exchange argument

How to partially transform



Not so clean to undo inversions
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Weights per duration are not fixed

Cannotdirectly apply rearransement
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All etc stay sameexcept j i it



let i it be adjacent inversion
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Hence exchange improves f identity f T



durations ofjobs

D list of n 5 20
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Output minimize Max ei Dci
item
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Nonoverlapping interests

Claim Sort T D similarly so D nondecreasing
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Proof If argmax for TI i it 1

Else let A In T TG

T Max A Teeth D TIED

A TGcs Third DCT I

TI A TED THAT Iggy


