Lec,{'ure 3 Sl

lodny

. pﬁmdgm{mJ Cowf(ewb C[tsse;s

o vardsmization  via enimenction
BPP < ExP
o Puirwise l‘nde)amafeme_ & Aersesd preadton
Hex Gt Alémh,m

defn, of Fl
derundowi z;n\«) may coF



dr,|
Sﬂ)amtf

Seme mef lg,yjb Classes |

] subset oft ?O‘IE*

D‘i‘(} . o “39&3; A ?6

e‘(a* le Y s & ’f}“‘f“ with & haw. [fon /OCLH’LS

G‘F 52’3 ”}"(4& A“Vﬂ

X 1S & ao//QCJ{ﬂm
é l x S &frﬂ)a-er ’}‘C"(a”h\ji

A Sy
Witk P""M a’@{"m;m'sﬂl’c a{‘jdr\"[lms d{'
s+, KéC =) AUJ ._.a.qu{S

x4t = A (¥ 're'ﬁlef."i“f

di{_: RP is dad5 o /Mjw‘f)& §

with lewe i}')rﬁtoa biliskic f?l{j”' {1‘“"- d{
4 el = Pr Z/ﬁr(x) Ct{ce)o/‘sj z '/2 |
X*A{r}- =2 Pr[’hf(x) ﬂfcqo;‘SJio l;f;odfo{

C{_e‘_(.\'_ BfP VS ¢ lass O’Q‘ }Mjuajg_c, L
Witk ‘pﬁlwz_ J:vmbub.'l:‘sh‘(_ Q}ﬁonHm\ &{

st xel = P LA accefxlﬂaz/_z,
X4 D fr[;ﬂ,[ﬁa(wf:‘s:ﬂ e %

2.~ sided

eror



dr.a
Sfml‘f

CUMMQ..«.‘}

o Constants M(‘"}“’fb -
wih wio I cat mﬂ 0(/‘3 ]//g) Con T.Jr error 5]8

Cecly P 2 RP < Bef

Bij Open Question
S P=BPP?

need pndom  Q0IRS $r icient a(\tfanﬂzms?

A we

Dem M\m{'lon vie &umem{inn

e

. éiuem Probu.\g{hsh‘g a[\rjoml'kw\ 4 Qtfhfu{‘)g

oSsi\o[& ramcom ‘S'l[‘f‘ing

’ K‘“" c?(i on auev:j

og ,ema% r(n\
i hme  boound 0@04‘

aF  most

|5 Phare a loeu@(‘ }OOMOR

* OU{PGJUJ\- moﬁ\}ur\ o Syer



dl”,g

SPRM‘-[
Rhavior
it ng} z % ot rondem sdlrihas Cavse ,7{ b aa(f{— = mat)‘or}:j .
5 T i = ! te w ft (s jq_CC'Ef’T
\t XG“' PEJ'ec‘f' =
* EEJELT
rintime

D" ) € 6 (5
K‘*'Uwa. bound uf (/J(

CD(‘o“N:
BiP < EXP
N r
Exp = DTiME (U )
CDMMew{'s 7

lIXF Com 647[ 1’3&#&“ leUm( 0n l"(m) , ( en [ mprd Ve Fon Time.

e.fa‘ W rle) = ()({03 n\)
ob (n\ '{IOr\ P‘th ﬁZf(

P untne 1S f



Ar4

P&?r‘que. indePendence_ J; de Fﬁ.M{OMiZ@“‘iOV\ 553&0"%
N 5\\**]019- f‘amdomh:.ol alaor\H’lm ?mﬁ M@Xéui'
* puicuise iMePw[m{' smPLe, Spaces
° demndomimhon
e Got:
f‘);V&n 1 G’:. (Vj E)
ouhpk' Twh\m Voo ST Hh % NP-hucd
Maymize. 3&,«\ \u &SJVETFS
e ——
iz sb 5T et
A randomized a{jw&hm '
H“P n Coihs 1‘[‘--1"“
PV'\' Wk)ﬁ- L on Si‘lﬁ {:l. )to vc{- S]T = -;:{:fi
iFrezo
Am L\’)";,ié C [ u! *-{'OTUM
}e)(_, i \{l rM‘-f" r'v IC Pfg_\w::* ikl
O 0,wW, £o (“ /) Crosses cu{')
Flar)-E Lgﬂ A4,
S e Z rT_j— :13
wee L, () £l

= vT_@ \H‘wo\ Xy (T‘ 0 ¢~ \3
o o)<l
-5 (Rlnaenw) ¢ el D)=

V) Ny My



de. 5

Sraou[
ﬁx‘zrwise_ iﬂdﬁfencfmf candom  Voriables ¢ defwiton
Pk 0 vales XX
eacl )(A ET (domﬂ.m\ 5.1-‘ ]Tl -t (S}ze_ o‘p dﬂmm'ﬂ)
n Some o
Cdef, X%, l'hdefen[ew{' LY bl L’n e
_
R"[. y'"')(n :b,"‘ bnj ) Iﬂ
poiruise indepodlont A 3 LJ-) !"&'é T2
Pr L\&XJ :L’A-Ioﬂ-_«}:_};l
S A oy, €TF
Rl \K“':z Y b b, ) ’-i—k

Hﬂjﬂ ,nev'.ni'.'
On[\tj Use. ﬁ)odrwisq_ ihdefml\'mce. 1A ”“Mﬁ'ﬁvl‘ &ngmiﬁm



o b
SPamL(

wmimjﬁm o@ may.-cut

e —

FU H enumention |

-}mﬁ ol % Possi'o[e. Coin \Lossesg f)ds very beg

CU{_J not a‘_vsf’ %

bick best cut

' Pou(‘ho.[ Euumm{‘gﬁ v

dnuq' h’& ,a_l'(_. Possit:[e. Cuin {'osse_g
Vst oo ot  Hat sifisfles /:)ﬁ.irwise, Endefow(encg

e‘rél, fo Fo To
, 2
piek g, & 8 ¢ Do a4, b belad
rou onbenly 00 Rineb, o 77837 4
l | 0 ﬂuod. eﬂm)ah {TJ 8[;/&
B = e
E[w ) 3
on (5 need. Yo enumenle gue~ 9 Tow3
instead ol T rows.
AT‘UH""' P'dwe'
i‘l)»--’om I uMMMSL e =
ol qenenior” —_— J:;L
‘\«\dePeAeA‘ _ 4\,1”! poiruie ep
\/“.f“-? Ftr,k a om (W
R On  WE HME n>7m?

all au“‘()‘ﬂi&f* abmaxwpfe: M= p=3



(dr.?
o " in nt = Q»Ol'f
erindomine Mo Cot (- givon "rdomre aprershr” e AR

skt constud New rudomizd AC ala Mc!®

& {AOG&Q, lof:) n ‘hu[t) Y‘[w\(j-ﬂm bﬁs !(_)l ml:)lojuﬂ
s U= (Jewmohf‘ P Constevch h P,i, Fasdym biks

Y\l o

* Vs f,fs i /DJC_ q[a d—e\/a[l/aak— cubsize

¢ Tiw.\ ‘( de ra,nclomiza. Via CnUmem{'wm
Deleemimshe ~ M-Caly:
Er* cku Clwi:.e& 'OP l'a l) #

e HCI o l)l'“i) A #eva lufe cufsize
Fitk \D&s{"’ iz

b, [ Clogn
Konk kg\cnb )X {%?m_ Cor Ef,,@mfor F finfo o M(B:}WS(")
SV~
& choites |
oF b;s
Conrels

gwm\}a a‘p 3«: OPT ot as in Luesic envmeraty,
method

'be"‘m‘jw' defrming & W small Jefaao (oandliim d‘nnﬁs
atleust qu/»{ whidh ﬁuwa mﬁml at

(ylo



Jo Ang

Hoo DMJQ pranaes Indepordenl  povdlom v rialoles? Sp oty

1) Bits
° (Aoosz_ K ﬁ”b 1 Gad bim bt JJI "é’lc
S elk f =
¥ ) sk st st Geahy

AES

ke OUJFPJ" a” Cs

boreles  9F bils em K Aolh redon b
tle_ m=z /CBJ‘I
fercated  bits se puiense  indepoadend

Ty‘m@l exercise

;2) Iultjws |n [O)...)?—l__) [Z ]Of‘im\h

2 (s Ao
*'n"\‘v;‘n! melhod Hhet  wocks bor j:; (_M}Le' fhut- Phis i nef

i)
. Teped’ “bks cons frvetiom :‘“d"—pﬂmlmll{j Gor each
Pos{HOn n iy

Vses O(lﬂa h * % 7)\‘:— O@‘(oan) : bd‘s Op )(ﬂt fﬂmo(omm



dr.q
S}Jaﬂ!‘f

SBmwha,(' beller  consfrvetion .
(w’"m nm? heeds OU";\%\ faljrs ok fMJon«-nm)

o f)f(.fc CLJL) 623-

o a-A+b moof?y V,{(_EGZ%

‘OU-\_FV'_' .- r(i_

Vsl to HH""{‘- of as % Qrum
.90 > £,
l"a.lb U 7 = i-

Ry o s I = 6l by S G b TVDALO s
l'hdefe-Je,nJr" Itie i

L . i
! Fmrm&e.

whn H éuﬂ-l
) ¥ Xe[N3) RS

&3 VX, "f")(f[Nj) H (X,) ¥ H%) ‘\holeremcf%f‘

™ ech\j'\m[%['lb ¥ Y X l + XQ_ £ [N]
¥9.,9. 611

HI)+&D:3lALHx
HG%L

;} :3;5: )\L/I;L



dr. 10

S'famv
Comments
¢ o su\voﬁ'_ ‘g.fu [s PA, - v b }m‘oka\
fondom  Gdn P @ 'les'ltj
piron H :'oxe[@ B shuld  be Sdﬁca‘:;f:k
coupinble e pelad Y ul e

" a_lso | CQIE{,’ 2 5*’“"‘40[3 a~unimf5uﬂ LUL«BLI pf,{'hs !

L\/LJ 15 our exwv]o/t PQL?
M-a,12-23
l\a‘k: a X&b Mod%_
Px  xtw, o d
Pe [ Axtb=¢C /l
b

e

WX 50 % = ()m ve soln

Monsfnﬁu

qwitb=d) = Li-'l

l‘muf VMAD tr b (Emglovn [mh?‘

‘ DA, rvoldm Q‘ﬂ(a( €‘.H‘S_
9\[0(&{,‘5_ LO[&MS ? ﬁ)



de 1
SpRolf

M()'fc. (0 H‘Lme,w('j

—

* (o (onsg {TVLF ‘Rﬁl" ﬂ.{{ 'R«‘m"!t -Q‘g[ds) e ven ,‘/ﬂtn

’ Or{&im/f maﬁ“m:‘um p hmsh:'hgl

}1&54 ‘pu{’lns ¢ hosen Frrm )*’«t 'ﬁlm'b
ihstead of Yoo fefus,

MMO i s ?@1,[?
}’hw would lf"‘ sfoe & |
Fwelow L Clbres

[00000000 02O 60w ov...00

of  slw o 7



