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Randomized_Alyorthms
Use vandom 51‘7‘3( rcal/
pseudorandm no. 3@%7% fiv/
practice) 1o mate decisions

about what 1o do.
Two Types of randomized alg.
* Las Vegas

- Monte Carlp




Randomized Aly. Exa
Primalify Testing
Input: p
Oy YL}PLIT X ”p rime or Com posite ’
Ldea: Kepea'/‘ef/y p:‘ck random 4
Such thal” ()<a< P, and compule

q @()/%If e ic
ever #[, then p IS Composite.
gy T g
probably prime.




[ hree Mathematical Results

* Chernoff boynd on sums
of random variables

+ Lovasz Local Lemma
» Weil's Theorem



S be the sum of k
independent observations of 4

random variable X .
Lt mia)=jnf E(BHX_ ).

Then for a>E(X)
P52 ka) <D’ﬂ(d)]



ial Cage of Cherndt¥ Bound
v is a binomial distridution
= sum of Bernoulll trials, ‘
P{X =/)=¢

P(X=0)=-4 )
E(ef0Xa)= (1) e g’
Find inf by compufing %5 4[d
After more work,

18 ?-ka)eg"(%’l) “kt/2
for a=¢.
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i Vg Wﬁ@% of by
araijel Sorling 414, begins W, €d
proc. sends each elf. 10 a randum one
of The p procs Ex echﬂvproc/@
fo send < ")p* elfc 1o F W5,j.

Nhat prob. of imbalance




Lovdsz Local Lemma
Let Ay, ..., Am be events each

of which depends on<b otpers

Tf P(A;)<p Ve and $pb<)
// P(A[ UA‘Z V- -(/Am)< / .




sed repeatedly fo show fha
any set of packet patnsina
hetwork w. congestion C and
diletion d can be reafized in

(c+d) time steps.

C =ay. over edses of ho. of
pa crete ,, Cross.

d=max. no. of edges Traverred
by a packef.




Graph Model
:;?—\E—}e@@m
* Before routing, packefs in
initial gueues at nodes(procesas
where 9eneraled.
* Packet™ can Traverse edge and
enter queue qt end when

edge queve not fulf
‘ de time 1o Traverre edye €
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packets Traverse any iven
edse duving any given inferva/ of
[9¢ Time e ps.

£: Consider random delays.
Bad ever for ench edye : >lg¢
packets during some mterval of
lgc Time




PElwty
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becd=ct
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dea lfd X ST, A‘)’ -4 S
a non—fware od p.Lef u=x4JE.

In Zp[\f-] f)
remm /=l (p 1/2
(Lp is %@ﬁefd?ofeh of the tom
X*YFW X;Yé 26 and A\ @

nonseuare (n Zf
Works becmue y2=(u? "z) =yP*!
-uu =x*~A=d,

EM (Nite: 4P “lp. Exer. )

COmpuTe and



x ‘g is :gwre ure) With / ma’ep

random picks failure prob. =!/2*.
Sul typr m/ w‘aﬁon b@ Her

-ay +b hwa(c x;gémfc, 44
M?‘w 4///// Can e ovod results w.

X, X#] X#2,.., Xtk- . Fail only If
j )/,/ /7k Such that

X‘-a2y} y (xt)-a=y,2 ;
(X*‘k-—l) -4= Yk




braic dm«r“e of /f‘- éez‘
C be a curve, def. by e@nf Whye
coefhcients | e m /F whie _
projective ¢ C ~ (over [ )
IS Nonsihgule ulgr. Then /V né /?0
of prs. inC w. eooerhef‘ef I)?/ﬁ
safisTies | pt/-N/<24lp,

where 4 is the genus of C.
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