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Leven an easier problem--)



P = Poly Time
= PolyTime for Turin, machines

Polynomial :

If Eg : 11 + 1R
,

g
: 11 -> IR so

then

f = o(g)
f(n) = O(g(n)

if there is a C and no



sitz

If (n) - g(n) C

for all n no

O : big oh notation

Also

f(u) = o (g(n)

Im
n + G(n)

f(n) = n2 - 3n
Olnt

eig ,

&
· (n3)



We
say that a Turing machine

M = (G ,E ,
5
,
6
, 9019asGrej)

runs in time flu),

where fin) : 1 - IR

: [ + IR

if on input if &*
,
for

any i

M halts within time

f)(il)
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Turing machine takes timeT on this



in put. CPSC
326 time

im
So think infuituely

sorting-time
O(nlogn) 0(nz)

zutape
see if in put O(n) im ,

is a Palindrom O(n)

I-type
input abbbaaba &

Tim
.

↑ x - -P at least

-> n

difficult time

theorem



Chim : In most models of

computation (Python
,
Cat

,
Javascript)

classical type,

ifI can be decided in

poly time
,
OIn't for

some ke11d
, then L is

decidable in time O(nk'
for some k'ell) ,

P-Gh over an finite alphabet , E ,

that can be decided in



time ? Cak for some

C
,
k
,

i

.e . in time

Ouk) some 13

CPS320 = many
L

that can be decided in time

O(nk) Kill-

eige

L [(G) I itsashe
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= BIPARTITE



Graph !

3

·
Graph : (V ,

E)

j
10

V is a set

E collection of unordered pairs

of elements of

V = 512,3 ,43

C =491 ,23 , 92 ,33 , 93.43 ,divigy



L
4# (*2 # 23 # 364

#2 + 4

49-- , 9
,34



Graph G is 2 colourable

if v+ Gred ,
blueb

sit . each edge has different

cokurs at its endpaints

2003

*
10 04

Aly 1 : Try all possible
V+ Gred , bluel



#maps : 2/) finite
&

AlgZ : Start anywhere , pick a
= colour

↳

·
⑱ - 4

Theorem : Thiscly find a "proper
2 coloring" if G is zcoloing
and if als doesn't work , then

G is not 2-colourable



This implicatio idea really
does preve ! If the als

fails
,
then G is not I colorable

T

Argue this is poly time

4) # (2 # 2 #3 # 3 #4# 2 + 41

-

<G]
Alg is poly time in #vertices
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IVI

(a)) = O(log(n)
+ Gatkastne

m= ED
G = (i)



ICOLOUR

· <(a)) @hisa
prepa

3CCLOUR

· <(2)) Chesape
ya

G(VC)

- Gred, blue ,green



P us
.

HP

E

Is

3COLOUR - P
is
y colour decidable

in poly time


