So 'Fod‘ n s (ousse, pe hove Steaw  thod
PRE = (PA-seswre @ = owdleiode . "
= serue. MAC e eneryphton F mel/ soglet ok

From HWA, we gons hed Yo contteucty & PRF from a (\mﬂ—}\vlmblt\.é} PRG
L conm b badtr from Ony PRG  widh  1-bd  sheeddn

QU\ZS’Y\Q“: C.w\ we Ckxﬁ’(‘“ %1\25 ’FM'M‘) Con e bose s7mw4.-\v¥g uﬁ»&o J"’“f\]' on an even s‘m'y\rx ﬁd«\‘x&&?
Cr\'y*»amfl\1 S gboud ef\g\'&\*(wa some kind o} osjmm’cyl‘. We ot on opecedion Pt e
eusY for  horasr wsexs, but hark  foe advecsaces

4 Su.a(bcs-\-s o neton oF “hord 4o ivect’ : (amm"c recover ek frm PRG ;) Connet Ap_,_,\/rr wM)
km\d‘%“ o%‘ secxet, efc.

7 Te.c)'\n‘\m\\y, X = i%)})ew ond 5 I {5%})&"\1 Gee
Sets indaved by oo sccu.f-\-/ ?&m»u;\-v.r A &v\oL
‘(X)] ?o\y

DQ$\‘*iM. A Fanetion J X — g M i
l. §is e:f'quc“/ c.ow\?w\olo\e.
. for o)\ edficent advessaces A C
Al[xE X, *R(J(vﬂ) fla) = £ly] - req) ()
" Funclion & hord To indert on Qvemae

Thesesm (HW‘IMY«j]iuu-Mm'%). OWF => PRE 1‘7«'\?\?&5 OWF is sefficomt (o N-casu/) Joe svm—hw}

1

We wll comsider o Deaksr  Stdesumt ° DMwou7 ?umuh:h'or\ = PRG

DQ":&'\“)KO"\ A :FW\C:)\M DC rX ?< S o one- way Tumu*oduv\ ¥

L s one -y
o ; S o szmuﬂmh'om

Gool ! a6 OWP F:U =X, can we  comtwuct o TRE wh wabh sheidh,
Tdui F xS, den S 15 vetheny aden
MOvep ves, BIM rf(?(), sheld be dfhicdd Yo cewver (o o}) X — )e,\ru'oae s o 6@"’ 1 ?%-AMM kA

‘Dv(m-km Le:\' f 'X "H );e,o‘om.wmy 'Flu\d\u\ Tham h, 'X ’R) S o ’wa\*cme.TnJmnh 1[»( 3( r)c no
efficent QAWCBN Conn  AisHrauish the fv)bwua distvlouhiany *

o A% (50), )
1),: fx &%, ER0 (400, 7))

If o OWP hos o hoad-coe Tml«‘w&z., thot 'mm-o.)«‘ohl/ ‘mf\“q o TRG: Typi cnll// ve wll onsidse hard- e Bi¥s
PRG(9) 2= () )| hes) (e, A< {o3)

Lommo.. Let :firx"é e v oy Pamestion 3‘"\’?"" he X loy s w\?m\tdm\o\e_ N e
-Fo“oowa senve. <l:ur ol efficent advetioariey

lﬂuex.umpuﬂyi—@w

I’P l’\ .6 l)\y\?ﬂ.k: ckm'nle, '\‘kﬁn\ ‘t{' ‘s o “\of A’CD"L \).c-\'. [No‘\z_j c_nf\vb(' T o-g' '“\'I_S © ‘\MF\IA‘\OJ\'Q’]



oot Swppme. thwe ok on ofdent A R em Mam koan  (#(0OME) ad FD,0) £ xEA wd
b& o1} wich odiedmge £, We we A b balk o prediche B
. On 'mru:l' ac(')(), swqf\e. B‘S‘ ) aad com A on ‘mrv‘* (('F(’ﬂ, B),
a It A owputs 1, Hhem outpet b, Ofheruie, oudput I-b.
Teduition Suppore. A 3 mere \'-Lwy to ovtput 1 6\«» 'mfds Fom P “hadetoe Bt dstbodia,  Ths means Hhed
A oq‘zrl-s 1 1{— @taw.m mﬂ7.”
Foway i P8 (1) = b)) = Pe[A G, 8) = h(x)]
=P [A (&), ») = 1 \ b= k(.'&\] Pr[\vk('ﬂj."' M!\ &), 0)=0 | b=1- L(m\l'?rf_bﬂ-k(,«ﬂ
% = 1= P IAGEY) 1] be FAm) = h
It l‘z(?\‘[’\(w‘(ﬂ,b)* 1] b:kGd] = P[A(HEN) = 1) b= |-w<)))

1

=%+ 2 (%[N Gearid = 1] - MRG0, b) = 1 | be FAT)
— | ~ }

New €= |PLAGEMG) = 1) ~Pe[AGEL) »2]]
=(o¢- P[A(E,0) = 1 | b=k ) Pelbeh(x)] J
= PelA 6, 8) =2 ) b= FAK)] Pe (b2 k)
= o= 3 (0t p)]

= % |- g

2B l)= M0 ] -3
= | & («-8) ]
= ¢

Theorem (.C‘Jol&wkk*l,wivx), Let 9[3 {0,\3" g {°,|3M be a ore-w faaukm, Fm- o0 Stving T E $°,"Sn, dafine Fha fgw\u}\‘w\
h|' : §°’lr\ — {"u'% More he() = St (e 2) . Thew dhe Functon Q(X,r)’: (&), ¥)
¥s one-woy ook hr 5 & ol —eore rrv.&tgofg Jor a

Obwerce fhot F F v o Oh)?,‘l’ku\.so’-sc}

MI&‘_‘L Ofw.-w./w o} 5 ‘m»d:o.:kel] -Pa“oax S D WS of L Sufkes 4o shau ot K % hoed- e,
Suﬂaou. ot hr s ot & hard-core TreA?mka for 3- Ths wmeans Hot  Dare > an w}\wm/

A A aa rvuhd hr ghven ($(x), ) win Troboblity ite We wll ue 3 t ontrwt  an
q»\Wj B ot o meeet £ (aad s 3')

Heee : Swwoxc. A sweeds  widh Tw\»ld\i—y 1:
PelA (g0, ) = he@] = L (e mc & fat")
Green y: £, van A on \n‘»&s (j,e\),w, (j,e,\) bt g e Nt Dt veene
. >

l'\e.‘('ﬂ) = <C'-\,'X> mod &
= ')(; (3 {o,(s

Suppre noo ot A sucueeds itk prbmbilt e ¥ & S constund E£7 0
E\lm\uﬂk‘hn\g ot €., Cn net awwudu)\ o ek Sin K LOUL\J\ be me on Q\ﬂ of Poe 'u\rld')



3 < Wo 23
’\f\olx's\s Trocza&s o 8’«.‘)5 f"‘*‘é“ meded

L Fix aa x€ 7. 3 x_\ne,kme_u.{-‘w,hmt Z, —= o0y e
led 20 ) = ery) 2 Fre
We shos Hhot we con leacn x by e.mw'a t on m—ﬁ«“)/’ Choren poieds.
Sumfer 4o beboe, T ol be Omey one,,... 8, Need  euolosdion ?e'u\'\’s 4o be runden

Stefle T Ty ek esdiot L ot © ok gt e
’BY OSsum pRon Pl s dxxy ) = Foe
Pltlered=dnrred] = 348 (sme € e, e 0& 70 iy adden)
Box Nage everds Gee mﬁ wdepeadont : npoks ase coredoked !
Consdor B mglements = Pe( () £ 40> ] € e 25 By wsion boued:
Peltle + &) # (x,rve)) < & q TE Pe (1) # k> oc tlet @) # (x,ct ey)
< 3-3 <3
Thas, . gob. o st Lrde, £ {ne and tl+ @) = (e ted
Set 2zt + tlet )
TE 1) = (x> sk tle + )= (x, v te),
tlere) - tlr) = {x,eve) —dx, ) = {x,e) = %,
I&M Sw\g\b k xwo(m Tvlvs (r;, QGDC\) $o v “«'i: ond- Cpmfu’m. etmetes Z, ... 'Zk
Toke Hhe bk Bt K, b be Magr (24,0, 7))
P\er:\' s ?ﬁeto\\kﬂ. 40 oblen €Stimotey )?;,.,., ’;(n, Duﬁ‘rx’ ”)\(\‘;21.”’ ");“'

Aﬁul‘lt‘ts wil we o Chemdt bound. sm\r\z verston for suc 50.-(4%&3’
et Xy, & ol be depudunt cvaden suses o Pe(; = Y12 24e The,
Pe [Megprty (X, o, %) 7 Y] s ae’
In qestolee, 1§ 2200), ?r[meu*r CHROED AN 7%t

(hn k“ ota)) S

By A Cleoell bound, K= Xy wickh ?,.\,.s:\:»f/ 1-ney(0). Regeasing s n, tres” yelds flo duted vwsat.

Tor) evoluodiors of £ O() ( S| Con abo et K= O(los v\) Boch Bt corvect

. Ouc w\-“na W net guite st itk [mb_ )..?l; so coovect ot  constoedt

‘Pr[x e 2o A [:F(’x),r) {x,e) l % Tm\,.nky

rondomness fokea over bsth X 0ad ¢ whle obeve annlrb'u oAr loks o T
\ - n <
laX's 3«.{ o X &as ‘5:-& & . £
Pelediond R r) =4 ] 25+ 7
I‘P ) “3@13’: 4hen  con retovesr X !.\s'\‘\a Obove leov’c\kn,

How Maay xS o 5«:»&7. It ‘?r[‘X‘!: §o03" 1 x5 ‘5»«:3"] N5 ton-realigble, flan e howe peoven Pre,
daiw . f-\\b,f«ﬁm D s bove ducodar on A owd rewovers X whaaess X o 5.,.@\, hich \n«tfm; weth
t\aa—ua\xsi\o\z Tn\m\o‘\\i’(\/,

> \ ~
Tf A suceeeds sn (7?* 6)";'\':»9*»»\ o xs, ot hove oo mwy" bod «'s. (Pwmﬁu.a wbw-\),
Suﬂmc $ frocton of %5 ore bad. The, Tmbk\\«y of A sw.a)xwa over chae X, T < 1ot g e ment



3. ¢
s(Fr5) -9)
=-S5 4 8¢
=g
constany  Foc o)
3
Regre. Fhe FEr$ 2 Tre S s e / A
_ I-4e <y
= SO-2e) s [-4e = §¢ Tz

usion © Y o Ak ton 6 losd" I
w_ P\ %’k (S0 Y ‘Q\‘oﬂ\\o« \S bﬂ)‘ S0  WWRBioN ”“‘ WJ‘ on constant ': Moa ‘; “\ﬂ?&*}.

HW3: Shoo how o g Seoen —:?’;*re Yo T¢g fu coweat £70



