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short radom seed -> long pseudo - random sequence

Why?
1
.

So canie-run and check.

2. Random bits are mere

3. Interesting to understand how much radomness we need.

Today. Randomized algorithms that can make errors ,
both positive and negative ·

Hypothesis testing. Or
,

is volume of Ex: Axed3 = 1 ?

To boost accuracy , run many times and take majority vote

yes/no
Assume have aly A takes input + and radom bits + .

To answerquestion P .

And
, is correct=99% of the time Pr [A(Xin = P(H) = 0

.99
re50, 131

To improve accuracy
,

in # times on T ...., if
,
output majority answer

.

Will show can do this well with n + 9k bits
.
(Car get 9- 1)

Fix problem to solve
,

X
,

view random bits as input .



Let X = E +e 30,
1" on which Alt + PC3 -

wrong I= 2"

i= [ +E 50 ,1"sit . Actin = PCA3-correct 14= 24

Toin kit times
, generate To

,
i
, . ., Th E 30 , 13 "

Want Pr[most +: =X] = E
k+)

naive : need+n bits
we will do with n+ 9E bits

,
Can improve a lot .↑

for 2 = 4554 Is a huge field .

Let Goead-regular to expander with rentex set V= So , 13
"

↑
=> adjacency eigenvalues Mi = d

, M2E ,
Muz- Too big to writedown .

Ramanujan bound says d -400, =

Pick to EV uniformly at radom .
Needs n Dits

For TK
, pick T: to be Random neighbor of Titl

" need lgd= 9 bits.

Random walk on G of length K
.

Will prove Prtiend walk in X most of + steps3 =F+



↓em1 For Se50 ... K 3
- Pr[s = Eriex3] = (1

&ofof therm Pr[walk in X most stepsPr
=di

Let W = MD"
,
(wilo for i = 2

. Dx = diag(1x) Di = dias (1)
Fix S . Let D := [Pi
# aim PrESiitietS = SS = ATDEWDFW ... WD

,WDo

Why? Initial distribution is E = Po . (DiPo)(a) = Prox walk starts at a and aX

(WDxPo)(a) = prob walk stated inXand moved to a

DYCDX40)(a) = prob walk statin X , moves to a,
andatY etc.

To bound (*)
,
recall (MM/) = max so M . Mall - 1 , 11. Meal

↳2 II DkWDE-W ... WD
,
WDo Wll - (5)'
·of levl W1 = 1

.
ICDEW-- -WDowA/n = (:) =(



#roofof temW. Wissymmetr,Soa
iri 11DxW/l = 5

.
Will prove z

.
/Well= Let E= CA+ y ,

where Ay = O

DxW1 = Dx1 = 1x
· 11x1== F 11Wyll = Kill: max(2 ,181)

-> IIDAWall = IDXWcIll + IlDxWyll=+ (On + 11y(1) = = ((z)) =
= Iz1

becauselIZIP = c + 1141 = C214112




