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Does this graph have an

2- colouring

2- colouring : At
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edge edge hes different colours on its

endpoints
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Does this graph have a 2-colouring
Here : if suffices to 2colour

① A 5- cycle
② A 4 -cycle

In n
- cycle :
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Fact : An n
- cycle

✓
•
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can be 2- coloured iff n is even

Qbs ! If a. graph contains an

odd length cycle , then it

can't be 2-coloured

Cersei If G cantors only

even length cycles
⇐

"

G is bipartite
'

⇐ I G can

be 2-colored



This gives a
"

quick
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Algorithm : You give input :
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states W input

Algorithm! Input W

Clam ! FTM
,
M
,
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.
an input

W
, M runs for at lmost potyn)

steps , n= length of input ,- M decides if

input c- ZCOLAOR



polyln) = less than

Cnk for some

fixed C
,
K
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but arbitrary n .
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Boden formula :

f( Xi
,
- → Xn ) =

not ( Hindu) - ( Xs) ) or × ,
Boden formula :

Esa = { C
,
)
,
not
,
or

,

and
,
✗
, }forint-

0,1 , - -✗ 9
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= not ( ( ✗ 1 and X 2
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A Boden formula

f : { true
,

false]
"

→ { true ,

false}

written down as a

word over E
Bad

formula

f is satisfiable if 7 true /false

assignment to ✗
, , - >

✗
n

(where f = flxi , - - , Xn ) ) sit ,

f is true under this assignment
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Hardy :
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guess
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Det ! If Lc E* language or {
we say

that L is verifiable
in part-time if there is
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TM
,
M
,
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{geesS
sit
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M runs in poly time of

w for some g
c- I

guess

c- input

µ
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where / gl t poly ( Iwl )



If for some M
,
TM

at [
guess

0 { sep }

sit
.
If L
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is the language decided

by TM then

wsepg
c- L
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Wey
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W
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Intutia : 3 COLOUR
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w input III
shaman gets

a
"

lucky
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guess
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and it works

/ guess / t poly in 1W /

time to verify & poly in / W/

Élan ! Pdy time verifiable

⇐ poly time algorithm in a
non- det
TM
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