F‘-OV"\ [ 51 AR

Prw} A 9

\’HQH-:{ (&, x): M (0 L\qHsE

e e

P@oaa' P’\faﬂuCL\UY\ as
CJO?E\C{”"’;_

> T(,\g Y\O+— Cecogn] ’Zeé/{

’ Sapfc’9e LH e Qlec,\ cé/(o

&5 MH J/[/\sﬂLQ(PCr\Jpj



' C /\’\ (
/\/\ i LA
<o<> E c)e'sv's)F
]/\al-!—

. M (o) = |
Vhe it l@ U&Aﬁ-(ﬁg

M () -
(\\3 V\\)‘f“ MH (V<f”§> e



GLadnie s

@) Chech 3 Ml =0

'OUﬁQu/‘ aje
@ HE o
i Ou'l—f\fg‘ O

OU‘VVUJ-’ j"

A\

‘\/,\[; i 2 JLQCEJ\@/ 4){ L 3
& B : 1
/\- l\/U(, =7 \)V\OOLOC((CZALLQ !




% Br\C€(§ ﬁeoref’”\ (\fr’\_‘ﬁofvv\q“y>
: /\Hk kV\O\/\—{»f‘:\/c\q\ P@F€r+?(’5
4600*— ?b’c@mmﬁ a 2R

\)\/\Jec\‘O’eQL/Q




ELCicient Cc}mfv“}%{/‘o./\
* (oOnp lext< C(Q4§e§

L el anguages,
W\/\ef() vou can decile

\L/\\H/\;V\ & 6/\1/@/\
(€Source. prond

2 - *—SVQCQ,(EW\H‘@J

- T\\wﬁ“(\« e A
o P(‘OSM(MS w/\/»@(‘{ Yo
FPMC)\ %’(/\Q Q(/\Pd\-—

ol



ﬁM{ —@‘%r\c?en# CDW\()A’?‘L*/"I}
. Df;_[; Lef T:{‘M«’ﬂ\‘ le
& 'FU\/‘C‘F\\OV\—
W S o q\amyqu{ L s
i DmEmElE ) ok
g

Frm m] which

j,@(;"(@ I/ '~ eme O(T><

Uel o Wl | R iee

L)
\7[7(9‘(/ . M()C\:@ e e

e 0o



i M\ TN\s \}/e,KvP See v ha
beer~ Determl s

> ;H"@ (,(QQ% @ Pd\7'+f\m«Q
P- ) DTIME(n%)

G CE IN

(’7 e s oIt haion

fE)(qulf P‘\d b[f’V"L9 F N P

o d Dol 2
e e re\aﬂd@\y fﬁ‘mg?
. &m(lf\ CéY\V\e c)“d?"")f




Dicector Gaph Paths

dors Yhero exast pa rh
Lhoen s o

Doee A= b7

& C/"lu(‘o(/”' Y\KJF}V\CZ\ T/L\ngi
=0 Je ry {le\/élCQuy ffccl(?-vfy(e
C_OvA\ ‘7\)\\-@“\‘ O\/\Q\ [/\/LOJ@ ‘
cor e S

A J/—/V\

G'I-F‘o/kj G. Md\éi{» e orl\‘/
L’FC)\‘/V\OW\ a @ueolf\mol




i N

<

@ \/U\qf PC\DKY MOV e L

— \{\‘00 ijd/z V\:Q—/ }

: PO\YV\Q)W\(\q\s (qP\L,rJ\
¢ 8ot fon

&() ; ﬁ:) & ?OlYV\o\M.\q\

\()c)\y ody

¢ ( [ ()C\\ S fd\y;/\c)vw.\q)

e

124 QOW\&C)V\,Q 9 ave
V)(db q(ﬁ'@



L cowc e e(‘E—Q
Lmpoes o o

=
N

- T Ms Sty la 2 olhe—
vadels tn poly-dime

P s WorsT-cese
= o apb\@[em
where (o S s
e s g
e o N’



_\2\@‘[ tcent Ve, F‘CL‘( & 3-oM

EX--' ?G‘}MQ,_ {QCWLO‘PS

l 67'\"‘3\’\ LquQ ‘/\-UW‘(OQP

[\) é{\\J [ '1Ct"\0( 6{,”
W}M{ @ldﬂm P,.---Pre ot

= e ve L scatdon
= Yo
.
@[/L\e_c,k l\-P (\’):Fl-PJ‘I°._.‘ﬁ¢(
@ CW(;[/k ?gq“ \ol’/“_/{gr

22 Piee -
¢ P




ng“?\[{\é«b/{ 2/4"\?\/9.7615_

A \a\/\ﬂw&ﬁ\_e e oo N l;[g

= m
el s =
3 weo 2 0ch
Fhrat /v\l,éx,%u;fﬁ\

W Hness /
retficate

)/ i 6\["\4?0\%”7 \/en\ﬁ?aé{é

e S N pé\)fmum,\ql
\9 ?dob\‘[’h"b"l_

(1x)
el Lo &ﬁo,('gf =

{\/\L C)(/ ‘N> = (



-

— —

e Clas NP

N Y ‘:—%CL“ QM(\C?‘PAHY }
&S

Verta| e languag

& =2 P
A

yfg[ \/\/\/\7’7(
Ee Lo
Ej Mb S 1. ML je(’,(uoﬁ
L

M(/C)CJ =) Q(\P X&L
in PO\V Lo wc&ﬂ\ J 1€



e \/ey Lie— f\/\qclqcme

W\L ise £>’
()\\JV\ Mub@

(:em&m\ r\)mb[ew\

P = NP
Wil Galal s
P4 MNP

NJF?MM‘Q i\ P hareten zatin
: NOV\"OQQ‘@GFW\MFS e e N\s




v :

Dot K Rtape namolet
TU\M\«j [\/\620‘/\\\/19 S
\OQQK\“(\(QI “1‘9 Q DQ+ 7_(\/\
uQ}(cceij L Hre @Mow\;
0 o e

S ?(@ xyk—(xﬂ/ﬂ,ﬁik>
e

Pls5) = all possible
guksets of

-
Pl =

@ The TM non-dlel hosse
next ponfrgoeation 7







NIIHELCE &

fqt( (O(V\QU%%S
decided Ly a fime

algal helc o

[(‘)\/\ﬁéﬁ“‘/ @XQ@U\L}OV\
branch has OCTY learth




L{W\MO\ -

NP= UNTIME( )
ceN

Ex Yo jﬁqmtﬁ/fs
- Given [\)/ ‘Lr\%&
S Riree Lo 5 e N

vt M A
s priwe
VWlJef/> e hite> YD s P
e 2 U/\ec\K oF N= ?,fu-‘?z/\



. ExP . () prowe(d )
Efr e

ME© BE

E)'\/O?,“C_L Emuvv\em#ﬁ Q[(

Possible branches of
ey NN, dhedc

{oc  aycep F/ NJ\OC{‘

TCAY e NS s

e o -



