06 Jon 2025 — Theony of (omputnkion — Wedk 01
What o0 o findamentel  limits ond copablibes o compubers /

— dﬂp}u& (}NbexPrajml:Lm
. w  atens of aubonata,
onpiber oy welhonaticd compitalaliby & complocl

P v NP problon M@\
W\V?‘Af u rwv,mj: i
128 md’{’v\f‘i wt a,b £ L st

m = Axb

s a
tohd o e

Wlaﬂ/xbd/:’m

Ho b cheek? madk




St ) sk one by e rond = O(m)
log™
= 2

Sowe  efficiendly —  ven IV
t ety o i ety
VWM eﬂiuw\}% =S Solwe eﬁwwt%

- e doe wot Ud ey e Ao ste @ﬂ%uwl’%/
[ basis I wsd s [swwwre  Axamsach ow /Mm%m)
o ot pe ok
. “ T w
merufa}aht?f ”lﬂawv, CMDOS) wnfufw{nm W }Dlwku?(e m ﬁgumw
Cﬁmpltx}}% W “ Cbm?u*aﬁw v chh ce
Mi&iwﬁm Pfaﬂ?lm\a s

Cmpubabilly  foshy —> sduble o mot < comfleaty dhomy OBy



&mu %mtu N&vo}hl%&/mf/{'ltm
M1 o




ufﬁw wn of wooen M oeds ot o fil dobe
[W&Wb&
radfiple il
ple
S{‘M\%)
o v+ O VY o | o I



(M) = i w € iO,i}%I Ma accej)hs W}

Zﬁ il ol finibe
Unguzge

> n e LcZ

M = (Q ’ 2 / 8 / qo ) Fc Q/)
A o SRR
P e s =t

o Y omd bid o wbmi fub wlp ek pebels
L c 2"



Doubgts-
@W we de ot kmay  am efficient HWLM%O fackorise

wmbes, we Sl tan do & W xfivxlw tme. oo

/@/5‘“”“ fio st Fbo awn-omply?  Nob mecesonily

® fne dos a machine behave s o~ fmte Shates , @ W
> Q-0 wmd fuk 2 nlﬂmloets?
> Z o0 wd fubk Q
- (@,8 —o»



8 Jm 225
Rotke  Pubpmatn

0 - 0.1
i
0

-
M= (Q 2, 8, q, F)
wi@ finde sob  of stutes FCQ s e st of finol ooy
3, fmie st of - alphobel b enply
d: Qx2 — (@ olphabels - fine b of Symbols

aldmuc

0 € Q w» fhe stof ok



g
= f0,1}, {a. b, ¢}, 0.1 . 9] 7

A o ol fmb ohing 0w 2,

sti‘mg = bk of vn]out dphabet o}jmbnb encalenated bgeﬁm

finile

> 3% i, eh dent w5 by finde lngh
12 e S
| = b of - hag

& = efmp’u{ skm&
e ¢ 3



W Az - Un , e % e 0,1}

O o | | o 0 X =N W Wy
o G G G G G M aceepls  x i I o Sequenee
§ of stales %, . v st e
following ol -
1) % o= Qo
@) = = 8(g, w)
7 = §(Ti-1, ‘)u) VY ieln]

@) Wm e F



anquage accaptmi b%f M
L(m) - i%eZ[/«/Lachts%}

M Tecogizes AesT o M) = A

*

Py A c 2 uufnnguaﬁu (evn’)ibvétﬁﬂgstvo)

(M) = 7% e Jo,13 | o cnfins 11 a8 @ &bbélﬂfﬂg/g

s g D[

Poof: We owd 0 pow ® B cD @ Dc B



mnpftf shing +

Def":ﬂh/nguu&e A c 2t i oded ompty ot
vl , @ 3 o fwie odmetn M wch g # <o
dhot (M) = A ~iel |
| alamguw
ﬁcpua&m@wﬁe

~—

B={%ei0,1]*|fx ontams  odd  w0. of O
ond odd 0. of 1'63



©)
.0 1 (# 0s = oclol) Q10
o (#1s = em)




To prove

L(ML)




ot B =3 efoa} | w0 i o g of 37

nmebd 72 Vv
0 e B ? -~
1 ¢ b 2 X
0 € B 2 X

e B s mt(x) = 0 (mod 3)



¢ edo,1)
0; > Qi ve) mod 3

5> %0  m(x0)= 2 imt(x)

S~ ot b (e1) = L) + 1

m (¢) = O
Pove: L(M) = 8
) L(mM) ¢ B ) B ¢ L(m)
« e L(m) y e B
v s

1 B fe LN






Clum:  fov oowy o,
(. n) = § . whee p= i) mod 3

( A Proves  both
xel(m) € §(g %) = ¢ g ot B
ﬁ wduch en
0= int(x)  (wod 3)
1“ |
e € B

Poot of che coum:  Tndfim o [l
Base case: =0 (’L= ) %(q,,, e) = o

idckon._hypobess - Tue fr ol dsings of  brgh obmest (.




@j+a) md 3

i

Ty + ) mot 8

" TO P\'OVC
* mod 3

(2 nb(y) + a) mod 3
nf (yo) mod 3 L

it («) aed 3.



Vain iden of o fme @lmalm — fmie memy Sequirenent



