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27 crayons to 6 kinds

I
. -- - = 6

(N Zy : this isways to( assign I crayon to each kid
(

2. 524 (Mary avoided

3 . 624 - 524

7. G +536
-

other crayas

5. = (()(4)(2)(i)



6.x(24)(2) ... (2)() =

I
# ways Jir gets redca,is

so Zulz 5.

Lasttime :

IP : If h boxes contain p pigeons

and psh , then some box contains

at least 2 pigears.

But we can expect better
:

Ex) If 50 pigeons placed in 4 boxes,

tren some box has at least !

IWhy?Supposenot lecenterbox



De48750(
This argument proves

GeneralPH : If h boxes contain

p Pigeons, then some box

contains at least TT.

Ex2 A drawer is filled with

socks of colors Blue , Red ,Greens
yellow,

(a) How many
socks must be taken

to ensure at least a pair of same

color?
Aer p = 5 >

Y = h= sack colors



My
We T=1 not enough,

E = T1 .257 = 2 enough

(3) How many
to ensures of one

color?

Aer 1
= 9

, TT = 3
,
but

p
= 8 not enorah as T =2

(could have 2 of each
color fo)

total of 0

() How many to ensure
15 of a

color ?

[E7 = 15 ,
but T =M

, so

need p7, 57



Note Instinctive answer 4 : 15= 60

is wrong.

Ingeneral : to assure that one

of h boxes has at least d,

need p
> h(d-1)

, is.

pxh(d-x + 1

EX3 How many
SSNs needed to

ensure that at least two
have

same last 4 digits ?

21211 a 10
=ph

p
=# people (SSNs)

Need p
>, 10001

(a) /1007 : T1 ,000l = 2 , p
=

0
00
erugh .



(b) To ensure I have same last

Y digits ? 2000

as 11/250 have same ?

2490001

Ex4 Among any
6 integers from

1 to 10 , there are I
subsets with

same sum
.

#subsets from set of size 6 is

26 = 64
# possible sums ?

1 Sum 60

Atmost 60 .

6067 = at leat 2 subset
have same Sum

sims Subsets.



Ex5 6 basketball players

have heights between 611 feet,

Must two have height2 inches

apart ?
height

No could be 6'0"
,
6'2"

,
6'4"

,
6'6",

6'8" , 6'10"

How about C playersto
No

,
add 710" to

How about 8 players ?

Es make boxes

[60"
,
6'2") ⑭ P

[6 , 2" ,6'4")
7 boxes

,
8 player

i 877

26 "0" , I'd 3 2 within 2 indes

Sid



Ch6
-

Abhary relation between

sets A and B is a subset

RC Ax3

Notation: (a ,b) GR albrex-aRb

spen : a is related tod

Ex) A =B = all people
ald if a eated to b

is a relation !

Ex2 If F: R-Risa function,

(a) say A = B= /R, +Ry if y
= f(x)

eg = *, then &CIRXIR is

theaph S(x .y) : y=x Y



#*
(b)AB xlyT

Rusa
cire

Nota function)

(d A = 1, B = 4 x8 if y = Ex

8-

-



EX3 A = TCU Students

B = courses

& AX3 : all if a has taken b.

Ways to deabe relations:

① Use words/formula las above

② Arrow diagram :

D
(Ira ,

1 &b
,
24

,
32c)


