ZCCJ’U fe 7

B&m\—wn 0&} ‘)d\fwise, 'mdépemdeme,

M&x (ot
randomized a\i»)oﬁl’l\m c(‘,we;no\ \.0\5*' Hw)
de.mw\dowizihg via Fo&\ruﬂse, indcpey\[]emce.

GCVIM“L'H'\& ‘)mrwtse fndz[)ém!e,w{' b\-]—s



(Lus‘r hwe)

HM CU"“:
%ive»\ ;6= (VE)
DV\'PV“': ~F(,r'H'IOV\ 1/ nfo 5 ;T N}{;&

b maxrize ‘ $luv) lu e, ve’)ﬁ)
NI NP
Size ot S-T cot

K‘lndowdud Alj(m}\nm .

ﬂir_) CoWns V\|-~\{‘h
Pk node i on side T o \f)ef' ST

r\'ﬁ- V.20 add J+05
e rozt add 4 o T

A



CLo»s’r hwe)
Avw\(x()sib :

wv om 0

\Z sSides n:fi?i—
2] it RN
Let iu,v —_; o 0.W.

Culr Size = 2 iu,v

(u,u\eE
F Lot see)- ELS 1\\\v_]
() eE
= 2 A2 Rl -1

(W eE b (wet
- 2 P LQ‘,A’-I Ll 03“‘ (P\‘:o H\v:‘):s
@lu\eﬁ'

_ EWREIE
“ Jgl - [ 7)) = ’;



(ket +-0)
Kuv\dow\lzul MM Got Abon}\r\m .

FIiP Cowns (“H‘Y‘h
Pk node i on side T bo ‘C)ef‘ ST

Demvulomizd'\'m? S}irs{- aﬂcmpi-
VAY S ddemwhm‘lz.m\’\bv\ via enUmeu'|'|nn"

Run cA N e\ﬂv:) ?ussil:le fondom
st f‘ﬂr\& of le,.a};\ )

Ou\'p& m«;)on‘:] onswe
heve r[v\\-n, S0 heed ;\n Puns OQOA( @

Hope ' redue  t)T

stll ve "fderandimizabion Via envmemho

r(“\ ¥ u u
Ped  sobset SS90 o rawdom 3\'“n35 Yot “wirks
$+ only enmerafe  Over S



‘Pofww‘\se_ \mle\owolonl— Random \/an‘ub]es

Gi\/e,\ domain T &t |TI=¢
R n o valees XX, 3t each  xeT

Y epdert Y bt
P'\I' X| “fn= L’l"'l’n-) = _\f{;\

Driruise ihdef)lmdﬂh” AR £j b T
Pel X% = b,-bo-kil
kwise indepesdent iV dlishuct 4y
b, by eTk
Pr [YA-|.. Xy =0 R ML :lék



E)‘Imgle. 7

‘}0{'&[ |hdepemd,bnc¢ u‘-?o‘\53 Po{u“wise, \Mep%lms Szol\gs
‘ l)({s 151= 4
fikelobon bls r 0 Ty lstobbon R x)
A- mlw_, o o 0 B= I"Ol/w 6 0 ©
R{.k tudow/ 2| 0 0O | ﬁad;o T o v
oum\:\—\ 1t i Wl S0l
rog | 4o 0 0*’*?0;“ Y01 1o
sl 0 o N
T
Ll o0 | pick o e Y s
71y 1 0 heedS  only 9\
g \ {‘am{ﬂm le
| |

F((_\c;:;) candovn  POW

biks
B‘h O?A ~\V\df’-Q'Uv\d%{' bot B 15 wot trdepemdent 2

Q4 t AY‘ f% 5= w0l &% + Bi‘”\"x‘"a"‘ﬂ"'lfl

B s Puirwise i'dﬂp%devd’:
8-3. ?" AI NG )- P“AU\(G:”] °'\T.| = B 81‘\' "= i) ‘—PrBT,'\\V}:w—:]:_:_f

works o g ﬁ% —‘b\bg.. Ye it) €313 & ‘D\bf‘é“ﬂﬁa‘



ﬂﬁ[v\ Pdn+sl

. F\Lk{V\ﬁ S?{‘om Cevier  rows (‘eu]u\rqs ¥ewcr rondym lo,[sj{‘ag(ap

50 meed b o Yuer calls b ok ouhn s
Y detowomization  yia eMmera,hlv'\:)” dm""”’%

ood

. \)ic\c\.\a Do gester “swbset o} taws  hes  Some of
g enoudh

Save Proferhes as  picking fom ol os
onl3 Need, Poir wise 'mdepemdfmce, m maxcot al(ij\’km
——> aml‘asls o ex\oedu{-fov\ shll  same it

ovxtt) Use  pair i indep rimdom bk
leb's  check $his:
Elotsed < 2 F140=2 Bl -6

(Wee (uet
?u'.rwue ihhp emv@\ $or :@%EE}% LQ‘M=| &1, 0)" (1= H‘vs\)}
e :f' Creove=) = - [+ = )‘EI‘ =2 3 cholswe
T = (51;3\

= (n b "deqndomzation  Via envmerahon
on Pairw'me, lhdtpénden']‘ bk

oY 00



EXMP{L VS'IV\‘? o '

a MN( cot s
3
3 Qo\'\(‘wise o o > — l
. » \ m -
lMeP bl\'s o )El'—'g\ 0\{\0 A 0 valve A
L
So In)kih ¥o(~ 3
MM( Cdr o‘- size \,E_;_ =|
Al cots
Viloe=0- ‘}E valoe=t* ’? 5 "":’\gl o
- | . { l=0=1
fzf=fhzo KO ! leod ' ] 2=l
(= ;
‘ .
o Q1 p \ Nzl
N P L P §Y et 2 o
' == O/:/j i f;_-[.‘).
' 03 L . EN 3 .
¢ =90 3 5
vale =2 l Z;?o;\ o0 | Mverse  vale=4
: T3 —
r‘:f}:O 3 '_ . Y“—. rz__‘ '_> 3 Cl,,ls 0%
>
fa=1 = Wi lve
P&ifWiSe_ fndﬂp cuts: N~ M=t n=0b f=ry=t
f‘.):;o r [}5—_0
\ ’.:':}’l
N> |‘3=0 \ ','l L ol | : :
N 3 oA o’;’jl
val - b3 30
<0 ve =
s g > Valve =1 alve = |

AVuw]e vlve =\

= 3 ot of wmlezl

(its POSSELL Hk PRrvise ivdep s Ses L’lgf)es’r cub bt A swe ae Va/@



AVIpor p\'dx)@.‘

L---L - (\l‘uwhmmss %)F\l‘}ﬁs I, \
| m SWW{'"“
+ol'v~ll3 i
| P
lV\df-PWd“\{- ?\IS rundm ?a‘lrw‘ge iV‘deP'\d%'l"
\/'Y\/ .
e oA o 1
on " A
Chaices oF b:'s
")ick DU\'PV\_
\"l Oiy" lez (\| r} A5
3-bhir ab=} | 1o 1o 1o
e)‘uvxpl(,'. s |10
=21 1 o |
nN>Yly 1o

Table ‘ookv]O',C.“]..l{ Pi<k blb,_: 0\

ooipt 6= 01

Qveshon what o ow o wihon Yo newd 73 pi. rondom bifs ©

({-o be  Guswere]  500n)



Deundowize. Mix Gt o9, whep

\Q\(‘"\\?r)s\*vx |
\\/ w° Qn\‘ Y V77 "
]O\ l'va\ —Tromdovness |—sfr ... 1 Ofifa‘v\k\
Yprecato” oo Ta—> Pax b = Answer
ik N'\')m\'hw\

(Sm'ir\ &

MNew  Max (b alraon’ﬁnw\ Me' do  dheands
0 efan V’ﬁ?u(\m

VSt cc noom
Jr n- Mndombes Vil eaumerwhin
ln words’ s
0(5:\) olls o
|, Conshut M(,l ” 6\\/@\ m tumdom bs bb MC’
e & ”fo
Evocedwe '. ob bfr,?

L

L
vse 3 h o otn M CF ¢ ewlmle cotsize

3@,\“@5 NN (P.;rwi.&e 'lwieP) Foom };‘LM

D“ Befavdomizt MC(:

Yor ol s of b,~bw
ron M o b,--\b,,\:&& t ewlnk o size

pr ek bed  cutsize



*ﬂ(_\ all

Ori 'M\
Ll ~~\lom—>m~1ovm*e°srs A0 Tnf—> u.ﬁ‘ o s Pwswer
pren A\Uoﬂl’hﬂ'\
G 2 L
P>
deandamiad MC

Cunbime Q\W\ X G‘M For Oenendtr * fwe for Mc)

wll  Shw M= OUOJ N & e %rganmhr P"{'J["\
ss  Pral  fme 1 Polb(h\

Commwl'j |

it demwdmie UC (03 enwm{'w“, \JOU\ m(up
Sf‘f\yk:) ol ek D fbd‘ 0PT

hex*e

we Ve \'V(\I)\V\j V@VD Pou eots
S50 o ﬁuwwkt of \o)eﬂsz 0PT.  just 9_12

)



&vmdﬂ\%\ Prcuise. \nde‘)%dgn"' Rondovn Vecinbles »

. B

o chose & —\-wl:) Qndom  biks b by

Vseclxy s s=+0
Set CSE®LA

reS

D\J'\'p Wt (X\\ C S

kg odon bl 2 i b

103"\ n -\

PWUQ of  Cofrectness:
uQcomin3 hamewar k.



Ag \V\{eﬁers n [0,~~;1"__| 4 prine

ISF dea’t i liéal Om e rermM via ﬁbﬂs

(‘ePerd' "b"  constovchion '|ndepandw&0
or each ‘)osu‘non 7,- in 14

Vses OUO\%'\ "03 ’?\ bie oF ‘e rondommess

T "
(‘bc)‘v‘:ssﬁ m (’epeh tio hs

S\iak\'b bebec idea: OU% a;\ bts oF rendomness

» Prck b ez%

* 0E QX 4D rhodti ¥x €0 ,‘,)4’.{3
! OU\'P\’\' P‘Qi



Vel do  Ahmke o} constvekm  as
'mp\;\- /oui‘g)ui‘ dQSci"\Phon of &
‘p\lnchm - /I/’W\“ o o0 Z(})
}\0\,\0 . ?0)-' )7"‘% - 4
Shody of Sms K= They | b ¢S

Fonlly o bdws R = Fh 1, -3
for hr IN) = (M) e
n p@mwise iwdependm+" s
Iou\ K
WI‘CV\ h %ﬁ‘) mﬁd %
N¥xelN), hie U”] /“o"“{fin

&) ¥ x#x A IND (5,60, h,00) €, TH vwmn
l‘(cphd@,;}\(,)



Q%U‘&\M\?M, H\:) .

V X #%.€ )
VY9,9,€TH)
th}ﬂh )=, ¢ hO)=4)= g

(owmev«(-s d

1 s\:\g\c fdn 1 94 on s Ouwn -

hed o pik o Tmdm Ry fom
G ollechon  o%  Tkns.

o %'\Vt’m h dxe[N] h(x) <shald lge_ %dovH have

4o ¢
Comr)\;hblo_ w e ?ob (N, hb}’h ad:l h()%

0- Once.

also @“ed ‘Shcmﬁll,) Q- universmj hask —Pdmsl'



W‘AS FESVY examp\(, W?

b\k Qum‘lb
ﬁ-’ ?k“]Z %Z% fe call qis prine
Hole.
\\u)\otxﬁ ax th M“b o ;%1
Pto& ot ‘u
\f XFW, c)o\
= \o = = ,L
exncto me
w \ b\ d\ ka,b s
X e

£0 o(t." Lu\\10 :—-’> V“\‘]Vf- SO‘V\ Yw o d
$90 Y)lhsfhbulw'

W rv W‘J—O’W\L)l?
ho Vnﬁmajrl:)r 1

pick bk Unt@ofmb needs
| \ \"[mdon\ l’)\ 031



MO“C Cow\men{'s -

Cim  Construd Qor Al Qm\\e. Q\‘e‘dsj
tvon  When  doman § mat hove
dlpr\vm" B2LS

O”ﬁ\\'\& motimbion * \'mshiv\a_
Chose.  hash fths Soom pi

'?(mlly inslead GE J"’{"J[b
\‘mdm\ '?(_Jms.

Q

how Yo st Yimdom fthn?
hecd \olo-m;n\' loa_\rvwacl
bts b wnie down 1nr.,{—/bvfpd'
Tuble

how to store p-b hash fen?
Wrtk down ai b

wkg)



