Sc\'\eAulir_\]_ games

|0 football teams

| dedm’S
each team must play
every other.
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Our consécvction amugl,itgsi—g
show thet Kin has a

\- facterization for ol n.
What about Je,ne.roi.iv'n3 this?

Km“f"tau 5 -gubsets of Lln'\s'

S\,“;ose kln. Can we partition
rhe k-Subsets of [n] n'me,y?

Termin 0(07 Y

A p&rjedz Ma'kchinJ For the
j\“\\)h G s o collection of

edaes so +hat every vertex
s 1A ?ruisely one edge.

These are oalso colled L-facters.

A 4-factor iation o G s
partition of ks edges into
L’Facfor%.

Aside: How many 1-factorizotions
does Ky have

93, #58,€55, 916,933 3%,

), B39, S83 040.
(I million +imes dEstars in univtrsc)

A pacellel cless is a set of
(] R \ ¢ ([!ﬂ)
Ik ““{)N"f dements o ),
the et of oM k-svbsets of [n).

If kla, can we ?emt'\t'\on (U\\?)
into parailel closses?

1§ we could, how wmany quo.“e,l
clagses would we need 7

P n-l

K -
AnSwer: ’_L\_ = (k,\)'

K



Baran yal,'s Theorem (I‘l 1—3) :

15 kln, then (E2) can be
par'(,'\t'noned into ('}{.'.) paralel
clagses.

Prook: We 3'\\:2. the \;roe-? due
+o Browuer ond Schrijver.
This proof is induckive, bot

we need a “cokal.j‘\-ic“
vorioble *to make +he nduction

work.

Tadvctive claim: Suppese kin.

For any O£ 8 £ N, there exists
o collection

o‘\p q’-o ) a(“;.‘\
of -:—-PMHHOM of [a] with the
property that each subset
Se[4] oeevrs in precisely
(V-0
ol the ?—;—pariions a,.

Nk
Note: £=0 is +r'w'mL...Cl;=‘é¢ s
A =n implies +he theorem,

Def: An wmopartition of the set
¥ is o moltiset A4 of m
pairwise disjoint subsets of X
(some of which may be empty)
whose union 1S X.

Suppese the claim holds For 330,
wWe construect a netwerk.
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capacity L Q.= S'!‘; o\l 23985
seal s cepocity
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A flow n this network:
ol edges ¢4 fLuw L

all edges @, =S Flow Li;.l
“-

U edges ST flow (TAan

Out-Flow ot Qi
£ sl s L)
Se.O.‘,pn- sedy

- \ -
-;E mK 'Q\
=1

(where m="/k)

Ovr proc of the Max-Flew
Min-Lut theerem acty o.U.~{
proved Mmore — W all capacities
are \ategers, then there

15 an inregral moex wmum Flow,

Se +this netwerk has a MmaxiMUM
iwresredl  Flow. What does this
$los lock like? For each i,
& ass'\jns o Flow of L Fo
The edae a,=> S For Seme

member S of G

Call this member “special’

Tn-flow ot S

k=1o) _ k=IS! [n-2
~2 T.‘?(K-\S\)

L1560y
- [n-&)
- (\(-\S\-\ .

This verifies thet 4his is o Flow.

Since all edges LewiAJ s ore
ot capaaity, Hhis (s o MAKiMUM.
‘Fl.ow.

Alyo, +he edges entering T are
gokucated. Hence they mvst be

Coduraked in aay MOX | MUM
flow.

. n-R-|
Now the flow assigns (K-'lSl-l
to @ach edge ST, Se each
se[a] is Special For precicely

<his Mf\‘j “/K'Pkl‘f\"tions Q;.

It s 4ime 4o cCoastrvet o
set

8, &, B)
of "¢~ partitions of [A+1].
Do this by replacing +he

Special member Sed; by
Sugasy o Ferm B



E
ach subset T C[A+1] oceurs

A= (R+D
)

4imes ia 8\,91'...m('\.|
completing the ‘mdue.:.ige' step. @



