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INCLUSION - EXCLUSION
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I C- [ k]

B-t.INT/AI=i-c7.AiPr(B)=I-tPr(AI)
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B-UI = 'RE
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De MORGAN 's law
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|DO] alphabet [ = {A ,B , . . }
IE f- k

Wn ={words of length in that
involve all the k letters }

Example : 1<=3 { = {A ,
B
,
C} n=5

A CB CC ✓

②

Ac×c
lwn I = ? functn of n and K

for eoery fixed : closed
- form expression

(#terms in say depends on K only)

single



Ind - Excl .

Pr( E) = So - S.tsz-t.i.tl- its,

Si _-EPr( AI) Ig

IECK]

Kfi 4 A±=¥_Ai
-

# terms :( E)
-

Pr(B-I c- So =L

DO
't

Pr (E) 7- So -5 ,

Pr(B- I c- So-Ftsz
Pr (E) ? So -5,1-5<-5

:

BONT-t-RROM.SI/VEQ0ALlT1ES-
estimating Pr (B) knowing so

,
- . - ist

LINIAI. - NISAN : If t=o(E)

7ft __w(E) then V-E we can estimate

then westin . possible :

www.yggy.w#PrlB1within HE



Ptanargraphsn

④ Plane graph : drawing who self . intersections

planerealization of a giver. graph

14 : 1¥
.
☒F

YES .NO

edges : continuous curves
JORDAN CURVES

Ky °W
② DEF G- is planar if 7 plane realization

Ky is a planar graph

THI Hs i Kz
,}
hit planar



APlane graph G- f☐¥§¥¥→
edges :

dams =
\ G-

co-Edcomponents : regions
faces

THM|Euleisfrnle⇒
If 6 is a plane realization of a connectedgraph

then m-m.tn#2-ttvat.ices#edges #regions

-

h - h -12=2

-¥
h - (n - 1) + I = 2

cube EEF 8-121-6 = 2



TAM (follows from Euler's fake)

If G- is a planar graph ,
n 23

⇒ |m<3n-#
if G is a bipartite planar graph ,

n 23

⇒ 1w-_2n
_-
COROLLARY kg , Kzz hot planar
IDOT
-

⑦ Every planar graph has
a vertex of degree £5

☒ Every planar graph is 6- colorable

(do not use the 4- color theorem :

planar graph is 4- colorable)


