é_as?" 7Liwe‘:_ ’ PEE 1S ESE

174 ™ o
4\/,—"'(‘4;‘ e_c_r/ :> ‘—"ors*- care ¢a:/

(Lence “orstecore bord = oup-case lad ).
‘etated 2 pproximate coW.+inj:

basics (sbsol Jrel ervor): EPRAS: sutod

FPRAS - #0NF

-,_;Ja/: ‘ FPE’4S 'st #OUFQ/? +F”"P
¢ [44/JI\CJS O'F aPF/ox, #CVCLES
° S/(e'/’ch O-F FFEAS 'F;/' Gy T M #?

(pr'avicfe_/ we [mue Q- A/P—o/‘ac/e)

AB 13/
° COM:'nj vp : Cov—"—wuaic¢7‘iaﬂ CawF/CX/7L)/.-. /3,2,

Adesin: PS3 die: PSH o (Sextn dops fom 7L

S

&U&S*_;(MS ?

Rec‘"// —e're Siviag Ga FPRAS Tor I 5. 1
=T . .7,

S o

Let "A<fo © A= sef of so of F.
(Goa/-' estimate /’4/)



'[//: g(x,,) —I_‘_[x :/;

/v L—? c°//. o"(\ 4// pecs [cs.ﬂc,@r-%)

(x,S i é/a/e Ss—-2 @9s P7LS Fa /4)

- B= g(x,;)éé/-' (x,J)ﬂ-éL/‘Fa/ d’C,‘}
é—> Co// o‘F a// Pe-'/s (GS‘J‘%/E-ILZ/». w(;'ﬂyq'f,)
(XIS ja B sre ssme as P7‘S Fa /4)

IV,P"?L_ ¢ $ T,___,7;

G,'-Ve.-ﬂ X’ }, e,as/ 7Lo 'F?j.,/g ou?L v(c_ er (x’,)@B
(heek Ti6)=1 Tl=.=To, (x)=2).

Foctl: Hewe [BI=14).

Troe b tah xed has sove ! fore #uts
‘)’Lc 'Pirs+ 7Lem_q ;7L yﬂ‘. / Lmve (KIiJG’E,‘ c/a—.'7‘
vae (x,;’)é'/)) tor Gy otle, A Hois is ol B

Foit 20 Have lt7/cs-B.
Tree L emt (x,;)e‘g Corr. To Some S.o.x
(Hese are ol Fe 5.2.5) ¥ emch secd x 5ot €5 foros
leae ¢ < s (x/d’)’s i O R, Ht x.



Ex: ifx st T, T_ T, ace

(x,2> ¢ B -
(x,2) (x5) (x7) =t/ €.
Z,=s#/4,
F:4<7L 3 EC-S/ +0 Z.Xadl/;, COhPc/?LC /L// ” 7:
- 2" = 1T

n-t, -7, n-1Z,
/(,//: 2 + 2 ...+ 2 _

F&ic?" &¢: Em/ 15 Somple eaif rend eff o€ U

Fiest (o) pick ie(l.. s} v,

n-t,
(275 e2 ™2 )

(L) Orce bace // 'F'\;X AJ?LJ' ‘o 7,— s 7L4€/
Sa‘?Lfg‘Py 7—;/ \n 7L0J'; 'e;/ Cora 2r escl O'F ‘4-ZL,- 0 Ple~

\VVars .

Ex: £ =4 v T,= X, AR K
'pix XL:/

X;z

X:/



A/j 7Lo e,sj‘- # S.%, O'P (,e /A/J

F&Pc,e:?L * 7Li-»cs -
‘ CLaare vt rond 6/7[ of 4

\
¢ ;'P A@/M;S 7La E ”.S‘uceea/“ e/se ,/'Pé-'/

LZ7L >/: # of //S"/(Ce.eJ‘k
>/ —Pfcc.o‘P’.;chCCJ‘\
OV/ esticate ‘s /é//' % I
>

we cowpide this

/440/7'5;:5 /
, W_ (B
P/Ca, Lixed /cP(jL;?Lioq Gives Se/:ce_sS]‘ 7, 2 _;/ .
[0 5 /=3
CB > £ M= 'i?_‘ 7L4eq ‘*’4/>

Ovr 0L7Lél'——w_o/ es+iwo7Lc. % w// s‘f"S~F>/

[ 1B/
[/—c)% < —%i (He) 72

50 /[/// % /S S 4/¢.S,'/<a/—

N o ST



——

1

SO #OA/F ; a/cc. Qas}/ Gpprox co-F 643/:..(;

/

# CNMNF: dec Le/J’Z/ bowce 4_7// Y
‘4"7'%4.'.} i /
s
M 2 Yes: >
;an+.' J-',f-P‘: G ; C)’c/( &~
st
BFsS DOFs

ql.'f¢c7"¢<{
2> OV-fPu‘IL #O'P Cyc/cs P &

Fo.r : #cvcees i #P-botd

—_— =

/.in

T )

IL»w): I‘P’ "}"(e/c s o q/e7L Po/)/—f’n—-»c _zf"'fprox

ly. Bor BCHAES Hhe P 'S

P—P ' ” A/O wc//;“ . Po/y “+;'—-¢
gps 7L4c./e_ i« a il"qpp/ax 4_/) .- #CVCéE.SZ



We'll vie it To give o poly=Tine aly Fo ssboe
HAM cyce (WP conplite)
(s inpt:  digrapl of = -odes
g7 does it Lace a Y7 eyele " (c),c/e
ot /e».j'lLL n Goiny Hhre each o de ex4=7‘/7, o-—mc)

\'H‘Q_/v/

Tapt digraph 6 ( does & bae HcC .?)

(%4 v [\
FO/ e_ac_[\ e = —>e 12 é’/ ”A/o\_v ,'7L vp

i.e. fe_P/qce .._,:7"4

N 7N

S

lea,-ﬂ.t
C"// 7L4"S 7/qPLt 6’,:

y




t© /

/447 o—De v J'a.,/ﬂef ra 6_ v 2 Po.S'.r_ lpqﬂg - é
So

tU ’

‘7”)/ /C/’j# —[( Cyc/e. ‘A &' ) 2 C)/o/&.f in 6",

(- —odes)
§O J .
i G lbay o HC Fhen G bes 2 2 cpets

* i G las wo HC Hhe esch eyl in &
bloen op to < 2577 (cls
G Lad ¢ n./<n" Cyeles
So i€ G lbas m0 HC tHeo  F ooy s,
& 'S
t(--1]

S a2

7::[(6, t:- ﬂz. TL@’)

(# Cyc e 6"’;"‘\ 6‘ é_.i/a //()

relio .
(# cyc in & ¥ G bad 10 He)
3 L 2
€a . 'Zﬂ 1 —-Vl/o;.—;
2 2~ == =2
- ZH"'/) PR e V)
. ° 2
e "/Z



.go ;‘p COV/l/ ZS’?‘ #c)rc/c; = 6:, 7L0 é --P"cé/’
COU/J ‘F:7Q/L a.,?" \—/JC%¢/ o -407L Gécn/ = %/C. ‘

—_—

—_—

—_—

v

J_t/ﬁL Sow - QIDP/aX- Cov47L #Cyc/cs ‘s &5
bord s NMP .

lv/ng- 0‘/7t: Z—\/e// qPPrgx, Co.,-—ﬂL Ffaé/et-ﬂ 29 46/4/‘
+Lén A/Pn .

Fiven on NP ofac./e, Con  Sole Sy

QPProx_ Ca/n?l' P/oé/e'-- ca Po{v 7['.""3 ,/

TLm" F'/'x Gy 36#P TLC/C IS ovea FPEAS
'Cafﬁ WL;CLI Uses a- oracle - N P (f»4/~af.°/e).

Shetel o 3 beyie iyrediats,

S—

) Eoigt Fo give FPRAS For #3CNF,

P pPe g Y- Y- X

ﬁ;veq Py 76#P/ CGm [ +£L 2 redecs e Saec
COdk—(_CV;q; MT ™~ -S/j —> CUT-SAT

L 4

D CHT=SAT — 3<wEsaT )

So Spprox. HINVE = GpproxX. 5.



2y FFPRAS: ([£e)* =pprox 7o
H#3CE,

74 W
COmrge

. o /A -‘ﬁ'me
HW © prove 7Ll.47" £ /4' (s = /;Q;P);ox

é.’/ .Paf #BCA/F- tmeania 0n |y ./7[ 'pa/%u/cv @
7 , D P I
A satisFies

o ek Ale) < 100-( s o €)
0c ¢€evenq

—lHsehe) < A(¢) < G sa s ((),

']LLL,, 7"4&/‘(,'; on "é /4, 7L447L /s a- FPRAS,

4
COoaq ’se o

§0 SU‘P‘Q 7L& d'u;?L Cowe “p w,?LL; o /00"’
S pprox a/j.

3) Caa vse NP afac/e Y f"?nclohu'%. 7La 347‘

(AN

Po/7/ - 7L},,.,€_ '/coafge, oPP/ax_ cé.

QPPfox
Pl'/é O‘P S‘aaa/. /;é Draias ?



EZPM+: approx
he
P bk Ly e e,

° ¢ 647 Send /e‘P-}— ? f'F\ so, /‘ePe-ﬁL.

DO +lu'; l( +iwe5/ '/'Le». no 5‘.—.;,,‘/ /!"Pf.
CO://J P/qusfé/)/ j‘udss = 2K7/q,'a5 ) 1= ox-{?. P,'/e.

—_—

sa—-J: S.o. O-F W
f‘44¢/ 44;4 -P,,/.

L Meepimlop

_];kc, e (é, = @A 4: ol of s
Sa.%

o run L€I '/—L/v p o/Q‘/e (,’s ‘6 fﬁf/'s'PiaA/e ?)
i'Fgo/ FePe,4+: (@: (</lllz €+C

MCK+ 7L7'~)C : CO e CcX :7L)/.



