Z = TENY | Mis o« TM omr Z-70,
and M aCcc‘V‘S an a[’ S}Y;‘,tjg ko %

W;zz(@‘. Sl'louo ZTM 1S aMeIchaab(Q b)o (ecfdc_‘wi? ][;Dw ATA/[ .

(le& o: Asume we hawe o decicer M, )[z;f Z'rm,
ard ue F o8 o wboutive 1 a o&u‘dev]%r
W)

3 A(M= TM, wo ( M aCceyPJf

o K »
(%ﬂ M()u'l- <M, oY (L»émC:m }éo(w)’\_ﬁcej;mo
/ Use Mz b ﬁ?um ouct of ML) acceps:

// Dant: TM T suchtbort <’(76 Lo & L) aaﬁ/ﬁr
- fDej;n.L o M T sucdn Hort-:

9 __FE#___‘Q— mua—l@ W w.) and Ja < M("-’)
ON ane \"\fwf' é(,s l N (L?)*][ accepfs.
// ‘f M(w) accg‘pk, ()= =" Te Lrow ) M () &(cepf;

1€ () dxsnt acept, O& LCT). "€ Zau, M
5 ) OF LCD. ¢ d@g[s%famp*h

- S Mla\-’( M é<(r>> ﬁ\‘/\& '+ i end omly ¢
L " i Alra Siww‘ﬁ'ﬁjfcafta‘.e pfs. ! f
Tour qven Mz, e con constef o dwdw]%/ A TG

r

S O C@/\“fh?dfc'h‘o/\, becay§e we fenoww A’('M s mdwdmuc.

« BN aﬁum‘t\%\w (S ﬁ(&( av\Q\ M?_ CG\V\(/\@+ exis-f-:
Zn 1§ wakeidsble




Take 2:

Al = 7MY | acpts all Sgs §

UL MZ &d&@ % ALLTN\
MZ&T?\ dells as ()[ T acfs all shrnss
“To ecide Apu, i ( o= T <M | M) acqﬂé\_

MAW: ) C)V\ ‘V\W <}‘A/C*JSt
— ek T be oo ™ '\’lka+?mwdHf€mpu4',
simnldes M(w), aand acazp ,f M) acaf»ﬁ:
- ()Oﬁk <_(—> on our —(v\{»e/ bof Aow«/ Subrfe i‘l‘.
C(f M () acq(('f, T accapfs @ﬂy’f&ug\

 Dan M (<), bich debs w5 1f T acces
A shings & M) ocaaph-
—Pecapt Mo (KTS) acsepls.

MA‘W\'\ hoidg ‘S(TM/ WJich S o canbradichen. s ClLU?dey A“/nv\‘\x

ot pessible.
/Eﬂ: &he(ﬂi‘\}a
\. CDMP\@G{V vS. (;oMPu-fz\L.‘!F{y
(BB—O rww\

2. [he class P
S, /ﬂm clasg¢ NP~

COﬂw[ﬁ\ﬁ?\?ﬁ oo pohethar n T can de S,Mﬁ
- (‘acadvu'&/ Aedclc‘v\\? &mnges

- Wcﬁm



e
Dgf A Jinohon 5% 5 s cempibtle o Hue axsk
oo TN *[(Aor", vj-;/ any im(Mf‘- S"H'vg WE Zt [,(o\Hg' il )C(u\ on ’ﬂAa."fqu

C‘Dme‘@‘”ﬁ e 5uam‘”7 gcgiof& o T Jales o daso»m&,vj_
— fime (avmber o gfzfi/}rans(‘"'(cs\/\_g).
— S?acq, C/Luwtbbk dl ")JFQ Cc(k\,
— randomvess (bits /& of (ot ﬁ;‘:@
,Z\m«\«hmﬂess (5Urk/7uw\'hzm 0|>S)

~ Commonication (M@Saﬂé ex;hamged, befueen Pzr{tf/
7\2&&5 to Sovma Mﬁ/h(d\'ow Swrce,)

Dﬂg (TM m“m‘:j “}'iwq) f—’; M s a ckfevainishe T et a\wo;lj ha ks,
/"(M ﬂmm"r/ﬁ ‘("M/’hm Cm’\?‘f’“ﬁ/ fac M s QA.Q wmQmow VQwuberg&

3Jrzp§ Mot M s on any ?V\'fwf‘J &'VF{"”' (Aﬁmd'ron, 7[("\>>

gXacMF(e.: des e imPUC(' Lot oY

M': “DA '(-I\FU‘"' w, O)\' &nj% ,wl"—’m:
— S iv\f)w[' Zeﬂﬂ"b ngnt, ond &Ccep"} cfbm cee an D,
— offarise, ceject of A end F Heshing, h
— Tales “wu3h|y "n g-lz,fg (VH'O) n-\).
(D> e car oot 7Qc+m less fhon n?\
- lLD\ = motters— EV\PW[‘ &H/H\ Alimest a{wayo rm‘;m-‘ﬂﬂ"“

B&c’# o 2:13

Big- O wvies:

[ ot }tlj be Pa)"rﬂ'mj;/\epiov&/ ineresSing A\,



f&;}; O(\CS(M\ f Aberz extsT POSWQ .w%e(g n., C
Stdh

—f[/ﬂ—f C - j@\) )l;, Al nz N..
f<€7) uF’/“omuHF\ca%omJ I M&“j Cun.
O = D(&j@t\) < O[r\"") = ol53) 2 D) 06
& OCZ‘)

N7 < 1.0001° Lo nrerlly big

—

r)aP- {D #D :H:O lﬁé&i?ﬁﬁﬁﬁw

M stings of O's @M%
[Qagefar TN shodtle lod and fofin Oln) ey, O(n) distaves,
Beall Olw?) paies o f O susshings 1 c&\m\zﬁ,(

wtes.
OCn? MZB e
2-dnpe TM: Copy e tnpot, ard cliole Foo subshiugs
(N *Y‘kuz C)ﬁ ‘9
d—iﬁ"‘,’"’“ —ot—
|y . - 2
(2-4zpe NT) [=ot=t=—0" Ol o)

NTM {\)u\c\ermw?ﬁm\ g bewch inbo Olm®) bevclas,
7( Mich clces o dlj/eram'f pos <f O hlpﬁm«ﬁs

(R f sy b accipe ). O2) = ()



(\)TMS ab lt-['l/ + “jm,s; A solufion " molus  Albewn (ea[(f jcoé
0\,{_ Pm\,\@ms AMact nuclee “3\/235 and  check."

S“DOlCLL = {<8> \ S o SUC]D)U( PuzZ(e (Y\Xr\ 7%;]@@,(,2;(.;0,‘\
cmd S has A corrm‘FSo(u'ho\/\ )
NTM  con j,vess al Fcﬂ:‘(\o(e 501a+.o.4; and Aedk -

SN = 7<G S | R guaph of et o o
|nveled by thme, and sonsa foue of A
jrapl/\ visHs ey ui—y and fredes o

Mf&zﬁ?‘%&(\'moﬂ- ¢,

\Jestex Cover : Gien a qroph, ﬁnd o sa&mttf oo et @§
+ S !
D)C size A mort € T Hiod 3 adacan+ o @y verfex.

Subsef Sum : Griven o sebe f—n\ug/g-}—u: G et
ot ackls up o o fugge 2 o e vy =

M P (S ({W- cless 0)[ &yﬁaafs /H/.gr(- & 77\,{ can
datéa (n Mmfa‘ +ime .
L GCN“) Som j%%:[ k,
also wriffen (70(7101\\”
n | 00O Z \ chx)\q
NO}& Po\yCM Lo decidert  (an use each oMy as swbroudines
and sty (>o|7 (a),

Example : M, ront i fiwe O(a®)

Mp_ “ralle" M, OCY\J) —Himes:
Ll (onfime 5 Olnent) = O(n)



Ta'(CCchL?o : P = Pcl\/&\\"'\'lw Cladéab(e
= “e}Pa’eﬂky " Aecidslle lawguogcs-

La/\iaaics AN P?
— rejv«[af érguaﬂes C P

(Z@TC"‘ any DFA "nk&f n S“k/?!, S0 an eﬁu\/o\l@'\'f TM
- CFLs ¢ P (pm} stighdfy karc[ern s Ol ﬁe’p{)
— Seﬁfop/u’wjl seriKlumedic é‘f‘, X,ér——\) basic Vn&(umj on Qr(g y@f(&
(e Oumond-Sistinctngd . be\l\eezhuh/)

7o' | az0f

NP

—

Qf_& NP (S Ao cla587[ &vvtjucyd Heet w (o

—

Def 2. NP s e cless O][ ol languages i which evey sting
Dz N e
D,Q,E A \)@ﬁefﬁf o (av\juocjo. L % a o-fermmistic ™ \/u
sdn At )Q»r every wel, fe exi®s o “Pﬂﬁc’or 'W-Hf;u}a’
5Jm"‘j ¢ Aot waes Vo (Koo, c3) &CCeF‘r,
W NP & A clo @E bomguages ot bove
o P0‘7CM) — i \[O/\ﬁe:f \)

—'Zakeauxnyr ‘\\P ~ Qﬁad/l"{;/ vu?ﬁabfg &Wgwyg
—n/\eorews', De)o 1 (gavtﬁwjd an NNTM @ &Qc?dz oA Lme PQ&((/\')\
and Qfl (&'\M?uajej with f)o\f(‘d\) ~Fiang &ﬂwl'ﬁ@l/) a= ﬂiu"w[@n-f-.




Pef
":>_ 507 L_ [N ClédC&LCg b}/ e Fo\7((f\)""k\w t\)m [\)L'
- Sowe bronch, or serctof chotar/fousitus, covss N, A ook

an aaép‘f' sate (v twe ‘)olf["\
~ Our verfer, Vo, will v@/\fy a Sfr\'vﬁ wel ahon given o
Caj?;(ﬁ-{—g c ot semwadzes Jus. chorees mack b7 Hha_ acaer'h’fy
b-ram ef ‘\)L-
\/" = ‘\@n W\Pvd' <u}/C\>l
— Spunlode N) bt only e eve bramch diasted b <.
(0ur Sinulchor s dﬂ-‘(@"‘“"\@\‘(.
- N(e_(y’; (g aond CM\Yéf oo Sinulction c(ccaf‘&- :
@—' Sw/ L K a (aﬂquje oonl\ e Po(yCm)fhWe \/?J\ﬁ@r \/L_-
(MY ][(;, cocn WeL, Yerz exshs o Carf(wft‘mfe e suchh Aot
\I[, (<LJ/C>> O‘CC(FFS i Hwe PO(VGA\
B,&[d On ]\)TM Xk Qecidey L blf r\ondz"e(nmw&]-ico\\\(/
Juesting ¢, anss sinalating |, (Kw,0>) for ey posible ¢
oNn ad/}]QKﬂ+ Vanch - [B\CCQ_F" é} ansy bencly O(CCZ,Y/S‘.

oy \
( w‘ﬁ‘ag‘/ we Cen aslume ‘Cl 293[7&\ ~o11,1.tvwcg,(/ \r{cl;imi&')

NP = cffciontly desiclable by NTM
oR eﬁo‘o/\«f& \/e.Mj:(‘aHe.
P#NP, aqut 7 Unprowed.
(PenP)



Vet +ime: elaborde.  on WP

- ——

\\)P~Wf>tdﬂw§‘- “M'y ot bost =s lord ag any P@btem ™m MP,'I

Course evals — bﬂ‘v\j adavice .
Shacks.
SCjLLQ i ﬁm( A0,

Final
Pm))]ewg ref)mdum.cx ov )C\MJ-'
Hu2, 2
H3, 1.
Hw3 2.
HioH, 2.

Lo=F0" 4 1°# 2% | az 0f
(Soal: Dhew Lo s ast CF wsing He CFPL.

—Asguw—l;/ pomtedickion Aot Lo is CF
—Tlhus He CEOL opplies, tue CFPL shitel Hot

Miece exisls a number P such Aot ﬁ’ all we L‘) (8] 2P,
Hiere & some way t dinde W int 5 PE«QS
w = (,vagrz} sucln Hiek:
Cl Uvex C> 6LJ an 20
(2) 'VCS{>%/ 7% yfa |
C3) [vxyl < p.
— Now cell pick a Spw‘f‘c S(Yf»g wel, ’\MZF, ord

60\0(» ’KADC& no woy a}: &jwﬁrﬁ w Mﬁ avsz SQ{ISﬁQS l,Z,amAa

o= 0O 4 APH 2% ((uél,) ) = p.
lwi= ‘(0+2:>




(use 1: eifler v orj cordain & +.
Now: cend’n (1) says uvixg2 el (6=2). Bt
"'&i? S"YYVLj (zea(f v and e So F Mas ot {@S-} 3 :H:IS_%<
({%f any c+4 ()\\/C\X\?€2 has ’b:o«may/%ﬂoﬁ/ #:‘3

(ase 20 v and ¢ conhsia more O ton 15,
@\( M ONR _’]_'S "mal’l D‘S’l)

7(/“", avlyalz has more OF g 45 (mwa A5 05)-

Cﬁées: \lﬁv’dy condein s save numbcr 9C O and 4.

C&F \ a’\dy CQA‘(Z?'V\ a‘} &of"' oV 1) Oﬂc‘ onQ O\
aoﬁmi V is & Sk(aS’\‘/\"y Of Otd/ and )/ IS a S‘u\os*fv\'vy ﬁc 15

\V  Cowes k -
cotc L % vuled out, SO V. y contein no He'c.

Now : VExy=2 has more O's & It Hn 25.
(3) (s v and ¢ confain ao D5 and ne 1T
BC/CC*V& we R rotta cose ff, V and S hewe_ @ :ﬂ:&l

avdd Hut v g contein only 25.
lvigl > O Tconditron 2) twplies vy canloin of dash orc

So CLVZK\C/?’Z_ lus more 2% than (e +0O 1S,

2.



