
7 Oct 2024 Cuts and Flows

Announcements.

(i) Problem Set 3 to be released Friday, 10/11 , due 10/25.

(ii) Midterm is take-home
,
48 hour limit.

You choose which date to start
,
in the

range
Oct 29-Nor 1.

Email & Prof K
, August, Lindaly if you

need a different set of dates.

directedgraph , n= /VI
,
m = 112n-1

·

Two speci vertices 5
,
teV cried "source" and "sink" "

def An set cut is a partition V= ArB
such that set

, to Bo

An edge set CEE will be called an

#It set /Bobby'sronstandard term) if

Ist cut A
,B st.2[(4/net , veB3.

C is an exact st cut set of the

above I is an equality. A

F &⑤-> ①->--

Leng . I is an set cut get it and only if

it intersects theudge get of every path
from s to t

.

(Notation P(pt) - Gst paths 3 .)



ef . Suppose A
,
B is an set our and

e = GGr) /n+ A, 3 : Then

every at path ↑ intersects I because

the first edge (nvitE(p) with veB,

must satisfy WeA
,
reB then LiteC.

Conversely , if I intersects every
set path

let A = Querticesreachable fuaa
3 : VA.

By assumption teB whreas SEA.

Claim V CyrieE with net
,

voB,
we must have Curee.

Since USA
,

I Path In from sto w ,

Elpune = 0 .

- "Append"

Let Pr = Pu + (4,2)
Since VeA

,
in intersects 2.

As On is disjoint from C, Cutet.

minima

Ex. A graph
with 2" gotcut sets

and 0 (n) vertices-



T
O

2 ways to

↑
⑦

choose a minimal

St cut set↳t in t ge

Def A fractional set cut set

is a rector FERRE that

satisfies

XPEP(t)N1
VeE X > 0

Nee It So, 137 satisfying the above

constraints are in 1 : 1 correspondence
with set cut sets,



ema: (Like
Birkhoff-vN but for cuts)

For
every

fractional st cut set
,
X,

= convex combination of sit cut sets
,
X
,

Sit &K.

f. Suppose or is an
fractions

set cut set
.

For neU let

dxlu) = mirpeps us th .

Note &It = I because I is

a fractional st cut set.

For < < 1 let

Ag = (u)(() = 03

Bo = (u)dy(u) > 0 3

C = ((yr))u +Av = Bo

Let 2 := measure (dF/ee[f3)



& I-
dy(s) = 0 ↓ (H) 1

↑
to each red interval

corresponds a let set

that equalsTo whenE

lands in that interval.

X = weighted average
of

Those int sets
,
weighted

by interval lengths .

Exercise .

N & tr ·


