


DistributedAlgorithms

O-0-O-0

n computers in a path
our goal : color the computers

with 47, 2,33

_

nbring

Such that nopair gets
the same color.

Majordifficulty :1) well need unique ID

er [1 , - - -., N]

Tto
lovingwithprivate

randanco.e

⑫—③-⑤⑳⑳---
⑮



Repeat forever
· Send message c to allbus.

· Receive msgs from
allbus.

LetM be the set received

· If(491 , 2 , 33 · & < > Max 1 .

let c7min{51 ,2,33)M3

# Resource complexity : "round complexity
=number of rounds

needed.

#ping
state : CES1 ,2,33.

Important to know & let neighbors know
that you

are done.

* How fast is this algorithm?

->> round complexity : U.



Sle-Vishkin'salgorithm

diveO→Q→0--
228→ 2 - 128 = 28

28 → 28 = 24
3

24 → 2 .4 = 2

23 → 2 . 3 = σ

3 move rounds

Fround ,in total



샨 → 2 .x = 21 + 1092t

d
2 - ( (+ logix)

each modeu :
_

Co (U) : current color

G (u) : Current color
of its

Successor

↓
CCu)

*
:Interpret Cocus & C,(u) aecc-bit

bunary strings.
i ^(u ) E {0 , 1 ) -, x-e } be

endex of the first but that differs
between Co(a) & Cul.

↓ (u)50113 is the value of bit
number iCu) in ((u)



ccu ) = 2 " (a) t beu )

Cur , blus)
ica)

u-n--

Laims Case:

1D e (u) = eCv )

In this case blus - b(r)-

2) i(n) fi< r) = early

.

Pe: log: #o times you
need to take logs to reach

< 22

claim , this algorithm frnishes en
_

Ollogc) rounds



* Fault-tolerant distributed computation.

Feige 1999 Leader electom
_

ー

1 . Broadcast Model : can
talk to

everyceese
2: every

mode has access to an RNG

3· malicious modes can solve any

problem& can communicate
Secretly
-

Goal : ran a protocol on "good" modes
_

so that at stopping , all god modes

have a single agreed upon UID

of a leader.



RundomizedProtocol kx(E+2)n

Lemmas Suppose
there aren modes

_

&KA are good . Them, there's a
_ crotocol with success

leader election ,

prob : (/k) logk ...

Proofs"Lightest bin" protocol
Let B- 21, - .. .,n)

repeat
every player broadcastsa bit.

for good players → random bit.

ifBol , then
B← B0,

else BX BI



FIBF1g
that mode is the leader

Andysis
We will use the following

fact

跳n쁘 : cait
K

K
.2

t im anteats
ite

hurismny
othedente

wh

arwtethmntufficntecwept:eThere are k of them. The middle coup



Wewillprove :

Lemma ?

IPr[algo succeede] I (tlegk.

&

Proof: (Assume K is even
Conster the first round.

the"good" players toss exactly Es
&

iIs seyacty()に公四
(by Fact)

Thus the lighter Sin must contain
atmost "bad" players
Sunce k> n-kg E> Ek. The

after round 1
,
there's a committed



players with majority of
them good.

In voud i, conditioned on round
+,

i) satisfying that each produced
a

committee with majority good players,

with chance
,
the same

ㄱ alの
。 ter rourd (

holds after round e Kzleft
after round2

:

K14 -

after roundi
K싶

Affert, logca)t= a lo
3:
2k) = ( t logek

2

rounds
,

Committemust have at most
2 members

Both mustbe good if all stepssucced



Chanceof that happening :

IPr[round ! succeeds 1 ... Aroundt
succeeds)

= IPr(round ( succeeds). IPv /round 2
succeeds
Vourd 1
succeeds)

t --
.

-Tiround isnes)roud
it

succeeds)

: ( 형() ]시
m". *)"?

-

som
justant

D




