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i
Ex Sally has 50 pieces of tuffy,
How many ways to give then

to 10 friends .....

Cas If Ten are all different ?
50

10

(b) If they'rethe same ?

(59)
X ,+ x2+ . . + Xy = 58



X : 30 Xo int

6: If they're different

but distributed evenly

(%I
IsIfthey aa/

I
(e) Taffies different , but

100 Friends , ech yess

at most one.

P(100 , 50)
=
10 !

50 !
(f) Tafies same , 100 friends

(i)



1.11 Saw In Discl that

/AuB) = (Al + 181-lAnd)

Ex : Consider 5 card hands

from deck of 52

(52) such hands

(a) How many
hands have

AW o AP

A : (i)
Al : (i)
AS and Al (53)
so (i) + (5) - (53)



(b) How many
hands have

AD ,
ABo A B ??

DAs
IDub)=1 + 18)

- 10-1013) - 18n8/

+ 10 102)

3 . (5) - 3(5) + 1(42)



#general :

(Aubuci = (A) + (B) + (c)

- /AnBl-lAnd-IBud +
langc

E3 D = Suct) kn = 1000]
5/n ,

7 In or

8/n

A = Snc() /Enfor is
B = Sne41 iin
c = Snet) sin

1A) = 155k : 1 : k= 2003/
· 200



181 : (18
%

) = 142

(c) = (1% ) = 125

lAngl = En : 5/n and < /us

= En : 35/n3

= (i) = 28

(Anc = 15 : 401n37
(1) = 25

191c = (n : 56/n)) =

L') = 17



lanenc = 19u : 280/wil = 3
So

# = 200 + 142 + 125

- 28 - 25 - 17 + 3
= 400

General

Itil = E/Ail-ElAivA,
+ [lAint, Ak) ----

Ex How many leath J strings

can formed from Go , b , c , d)

(a) with no repetition ?

NONE!



(b) How many
with at least

~letter missing ?

bbede

abbab

Sa = strings without a

Sh
sa = PlE

Wat : (SavSuScusal =

(b)+1Sc) +152)
- (SanSa)-IScuScl-ISansalE- ISesa-ISbuSal-IScnsal
+ /SansbSc) + /SavSbuSal +



ISacScesal + 1Sbascesal

- KauberScSa

Isal = 35 = 1Sb) = /Sc= /Sal

ISalSpl = 25 ..

ISanSauSc) = 1(
ISalSpuScesal = o

#
A : 7 . 35 - 6 : 25 + y . 1-1

$11 .3geon hole principle



Exo I place 14 marbles

into 4 boxes

(a) Con a box be empty ?

YES
(d) Can all boxes be empty ?

No

6) Must some box have

at least2
mach les]PHPyes

(d) Must some box have

at least 3 ?
yes

el Y yes &
(fl 5 No



Sp : If p pigeons are placed

intoh boxes and psh,
then some box has at

least 2 pigeons.

-[ If F : A-B is a function,

↓
Alternative :

&and IAk 18)

Then - is not 1-1

E Among any 5 prints in

the unit samare

,Inore are 2 prints
a distance of at most



E/2 apart.

Whi I
At least 2 &
of 5 pants
Iie in one of the

smaller boxes

36 Amara 50 ports in unit

square ,
There are at least

two within El of each
other,

Savedea:~break



** In size
182992) in one

boy

(How many points are

guaranted to be with in

F/2 of each other if

we put 50 points into

Unit square ?I50 pri

It 13




