
today Pot on atomic routing
all users carry 1

unit of flow
S. &ti source-sink pairs

Network
,
cost C(x)>0 mon

. increasing
use : select path P, from si-ti

today : cosb lineer ce(x) = aX + be

f() = #in
.

t Pixe Q

-
cost of Pi

=Cell

acces
a

https://goodnotes.com/


Nash : P... Pr i)

costp
.
(9)=(e) Zc((() +

eQinP;

# apetomi
P

...
Pe Nash -> Ice) Show on e

Q -- Qu Optimal (4) opt flow one

no user i wants to switch hom Pit Q;

We know

2 c(f()) < Z (S+ T
2EP;

sum over users

&(e)
cost(s) = [ce(S(e) + 1 . - 1

: 2eQ;-

(9) = [G(f(e) + 1) · j *(c) e

https://goodnotes.com/


Majec fact for
linear c In.

S(e) = X (
*(e) =y

c(x + 1)ycyc(z) + Exc(x)

posin a

it the

contining for *

=(
*(e)(- f*(e) + 1 ]f()((f()
-
cost(S *) Tost(s)

cost(f) cost (9 *)

Th :
Price of anarchy for pure

Nash or atomic flow with linear

delays < 2
.
5

https://goodnotes.com/


Proof of majic fact : <(x) = ax+b

y(a(+1) +b) [y(ay+b) + x(ax+b)

for all a
,
b30 & X 1920 integer

-obviouslyhue on b part:)

need : a = 1
,
b=0 case

y(x+ 1) = y+ +x2

Yyx +y3 = 5y + x

3y = (2y - x)2 + y(x+y)

OK i) xty 33 (

iSy = 0 ~

i) x+11

(x
, y) con be (1

, 1)

https://goodnotes.com/


General from work :

u player with cost 5. . --Su Nask

54--s special

= cost ; (s) = [cost i CsiP , Si)
T

Nesh

=X Opt +M Ecost(s)
t

majec fact

JM) = Pot Fr
Lexample 1=5

, M = (3)

https://goodnotes.com/



