
 Announcement

Quiz this Friday in class
Midterm next Wednesday

iiim
Recall the Algorithm

Input Preference rankings by all children and puppies

Iteration Each puppy choose the highest child on its list who
hasn't rejected it
if eash puppy chooses a different child
stopand use the resulting matching

else each childsays maybe to the most attractiveproposal
received and rejects all the others Repeat iteration

thn's the a

q i jon x'slistand vile versa

Pt Need 3 things Algorithm terminates

result is a matching
no unstable pairs

There are n total possible pairs child puppy each
iteration of Algorithm decreases that number since either puppies
get rejected or a matching is formed

The Algorithm stops when the becomes 0



Suppose not he would have a childwhohas rejected all
remaining unmatched puppies

This is impossible since if achild has rejected a puppy it
means the child says maybe to some other puppy After that the
child will keep saying maybe to the samepuppy until either

a the child says yesto the maybe puppy

b someotherpuppy higher on the list chooses the child
in which case thechild saysmaybe to new puppy

Either way the child says maybe or yes to a puppy Impossible

to reject all

Suppose there's an unstable pair
child puppy

lb a
f f x y

Q Has b chosen x

If yes then x either said yes to b didn't happen

or said maybe to some puppy higherthanb
Notice that the maybe puppy willonly rise in X's

preference list andthus impossible for x to match a

If No then a must have got to x first and matched
In this scenario b chooses y which won't happen beforechoosingX
Impossible again

I

Example of Algorithm
Child Puppy
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First iteration a b choose w sd choose y
rejects a

y relents d
maybe b maybe c

Second iteration b choose w aid choose x c choose y
y
rejected
maybe a
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Children endsup with puppies higher on their lists

What does this tell us

Go after yourmost preferable choice is betterthan waiting

sina.is.a.ua s

Recall Def A perfeitmatching of G is a spanning subgraph

such that each vertexhas deg l



Q when does a graph G have a perfect matching

Need one more definition

Det For s e define ofG s to be the of
odd componentsofG S

FirstObservation IfMG is odd impossible to have a perfectmatching

Thin3.3.3 Tutte 1947

G has a perfect matching E o G s E 1st forall s EV G
sidenote Firstobservation is thecase

5 01

Example

Ifs off s 3 1 151

s

Each odd component mustbematched to a different vertexinS

When we add an edge to G off s doesnot increase

Moreover ifG's Gt e G has no perfect matching G hasno perfectmatching

Therefore if the statement fails can find G sit



ofG S f 1st forall S E UG

Ghas no perfect matching

Adding any edge
would have a perfect matting

We'll show that G actually has a perfeit matching

Let U E UG be the setof vertiles w deg IV G l l

Case 1 G U consists of disjoint union of louplete graphs

E
A matching is guaranteed since each componentof G U is completegraph

Wecanget a matchingof all allbut I vertines inthe louponent Thesingle
even odd

vertex can be matched with anyone in U

Case 2 G U is not disjoint unionof completegraphs
In a component we can find x t not sonnetted but bothconnectedtoy

If
Sinie y4U canfind ws.tk y GE G

w



Let G Gt Yw G Gt iz by hypothesis30 G G has
perfectmatchings Mi Mi

Let F M OMa be the symmetric difference Inpatiala XtandyweF

F eeMi e May u eems e4Mi

Since every vertex in M orMa has deg I every vertex in F hasdegoor

If xz yw in different yiles choose M in Ci andMa in others

C C2

It xz Yu in sane cycle


