
Algorithms-Fll 2023

Applicatesa



Reap
· Sign up for and grading
#Hod groups

· Sample final : I'll bring
next week

· Final readings added to
Canvas

· ReviewSession :

Wed .

of fuels week at

either Zor 3pm



Max flow/Min Cut :
·FF : Resided graphs : 0((V +E) ·f

*)

· Edmonds-Karp : OlEZ logE logfs)
· BFS based :

O(VER

I
- .

Many use very different
techniques
- linear programming
-complex date structures

- not residual graphs
-

-



Tin Ch . 11

A mess of different
ideas !

① Matchings :

Identifyawaa
Build G': More PE larger flow&

② Disjoint paths :

Modif 6 :
Endpathsthat avodart

③ "Tuple"Selection
Build a graph

: flowpata
Maga :

V

-



#stproblemewa-intea
↓

Twovariants ;

- Edge disjoint : No 2 paths
visit the

same edge

↳ edgedistrrefer
disjoint

- Vertex disjoint : no 2 paths
visit the same

verfell

Note: different ! And both model
useful cases

Rey : Flow will decompose
into paths !



Edgedisjoint : directed

Input : unweightedgraph G = (V ,
E)

plus s
.

EEV.

For eachede e
↑ f - Call flow algorithm JOSE
-

How to get paths ?

Initialize empty list
for paths

it I
While (value (f) 0)
find sev edge u/f(sev)=1

Settt[i]
while (v = t) ↑ list of
find edge ve u edges
with f(u)= 1
add (vtu) to paths (i)

S
set f(v - u) + 0
V Y

itt



Since all flows are integral,
& capacity of every edge
13 =1
=> no edge will be in
2 eaths .

I

y I
10
#

·Y 1

-

·

paths : 1
: Sel

,
V
,
+Ve

,
Yet

2i

correctness : Any set
of K

disjoint paths
=> flow of

value k

flow of value k -> Set of Kany paths



andshareVotedisjoint:c -

6 :
a vertex

Build a new graphallowLed
unweg ↓ dow
GIVE) O & OGStev Y

Vuerhes
Vin

,

Vout

2) = 2 vertices
for every

veC

ueVeE , addfor any Wout
-> Vin

VE-E(E)= add Vin-> Your
for every(

Add capacity =1 to each

edge .

Anyflowpaththat
enteris

f(vin-Yout) =1= C (in-Vout)

Result :



Another (his) variant

seposeedges are unlimited,
but varices have capacities.

: Internet routing :

packetqueneua
5 : 6 = (V,E)+ c(v) give

capacities on vertices
-

How to do flow?
I

Build G : (withonlyedone
S

I



Reducesn 6

= max flow in G

s

max flow in 6

=flow in 6
solution

So : compute in G
Runtne:LED
I



BperdtaGraphs

Any graph where voices can be
divided into 2 sets

Cusually LaR)
St

.
no edges exist inside
LorR
:

S

I

MaximumMatchingEndeda
O

dXIII



Instead
,
use flows :

Convert 6 to J :

↓ ↓

O -0
> S

E ↑ ↑

G

& : add 2 new votices sat,C

all all VEG to G

Edges for J : every edge
in

6
,
add directed version is

=

for all ve L
,
add Sev

for all we R
,
add not

give every edge cap =1



#gorithm : Given 6 = (V, E)
with V = LuR (bipartite)

//build
(pre slide)
* = V+2

E = V +E
/ run flow

O(VE) = O(V(V+E)
Yget matching
track flow paths
↳ LtR edge v/flow= /

any in matching
Runtime :



Correctness :
-

① Any matching in
G

E flow in G

② Any flowinGE matching

therefore
,
max flow> matchingint

in 6



Aside : How??

CFF is somehow improving
matching...)



oeverword problem
,

aducts,A company
↓ keeps records on customers.

Goal : Design a survey
to send

toa customers S
to

get feed back.
· Each customer's survey
shouldn't be too long
,

a should ask only about
products they purchased

· Each product needs
some # of reviews

from different customes



Input : - k products
-n customers

- records of who bought
what : aij for

Eck
, jen

- For each customer,

Ci is may # of

products to ask

them about

- for each product, pi is
minimum #

of reviews

needed.

Can we design a survey?



Agorithm



Runtime a correctness
-

-


