

















































































In this video

1 Define an optimization problem

2 Attempt a greedy algorithm

3 Figure out when greedy works

4 Define the notion of a matroid




















































































Anaturaloptimizablem

F

sett
weightedelements over the universe U

a best set from F




















































































Typically interested in maximal sets

YE F

If 74 2X then X is not a valid answer




















































































Anaturaloptimizablem

m

family

weightedelements over the universe u

WAIT a maximal set from F with largest smallest weight




















































































Anaturaloptimizablem

Edges of a graphG

W ECG N

o_O

Want a minimum spanning tree




















































































Anaturaloptimizablem

ttassthat

deadlines costs can be completed on time

n tasks
n days
one
task Want The most expensive collection of feasible tasks
perday




















































































Brute force us run through

anysetsinlexponentiath

inlut.hr




















































































GREEDYAPPRIACH

5 0

Sort elements in increasing order ofweight

000 O O

For i in 1 to n

if Su ith element E F
add the ith element to the solution




















































































GREEDYAPPRIACH

5 0

Sort elements in decreasing order ofweight

0 00 0

For i in 1 to n

if Su ith element E F
add the ith element to the solution




















































































I
Does the greedy algorithm work

on all possible inputs




















































































counter example

wtf

I 5
oi

N 5
t

Greedy outcome A a oft 4 n




















































































Maxed ition

line up the greedy choices oft choices in

DECREASING order of weight

Greedy Choices 91 92 Gi Git

Optimal Amies
hi bi É Ii

Notice that all his ie je ite are heavier

than grit Why were none of them

chosen by greedy




















































































O

optimal

Greedy Choices

Choices upto its

upto i




















































































gi

O q o g

airlift

f elements e opt greedy




















































































Avoid this situation by definition

A family F is nice if the following is true

If X Y E F 141 1 1

then Fye Y X such that

X U y EF








































Avoid this situation by definition

extra
A family F is nice if the following is true

If X E F YE U 141 IN

then Fye Y X such that

XU y EF



YET

XEF

If 14171 1 then Fye TIX
5 t XU ylEF



I
Does the greedy algorithm work

if the input family is nice



counter example

we

E

n 5 t.NL F

Greedy outcome I opt 4 n



Greedyfolution

built UI piece by piece



A family is super nice if it is nice And

the following holds

If XE F YEX

then Ye F as well



I
Does the greedy algorithm work

super
if the input family isprice



GREEDYAPPRIACH

5 0

Sort elements in decreasing order ofweight

0 00 0

For i in 1 to n

if Su ith element E F
add the ith element to the solution



Maxed ition

line up the greedy choices oft choices in

DECREASING order of weight

Greedy Choices 91 92 Gi Git
W Y

Optimal Choices he ha hi hit



Maxed ition non empty

line up the greedy choices oft choices in

DECREASING order of weight

Greedy Choices 91 92 Gi Git
W Y

Optimal Choices he ha hi hit



MAxed ition

line up the greedy choices oft choices in

DECREASING order of weight

Greedy Choices 91 92 Gi Git

Optimal Amies hi ii É Ii

EF
Define X m ga gi

hit hi hi

J F'fit
S t Xu hi EF

EF h 41



Since wtlhjlzwtlh.tn

we lined up the elements

Also in decreasing order of weight

hitget Klee
and wtlge.tl Cwtlhit

g ge hi EF

by assumption

we have wt hi wt gin



Defn A matroid is a family F of
subsets over an universe U that

satisfies

Non emptiness O E F

The Heriditary Property If YEF XEY then XEF
The Exchange Axiom If X Y EF 14171 1

then Fye YIX sit XU y EF



Thon If Uif is a matroid and wt U Rt

is a weight function on U and we define

wt S neg Wttn

for all SEU then the greedy algorithm

returns a maximal set from F of
maximum weight


