
11Alsacte Quit 14

P(ul : 3 + 32+ 32+. + 3=3
-

⑬ S 31 = 3 33
n= 1 2

((2)

3 +32= 3 + 9 = 12 (H) sIv
-&.S332

.
Prove all esal fore all

nx bu Induction

Base P(r) is true -hyt
-

Sep

Inducthap :

Assume Pul
:



83+3+ - + 3 =3
Prove Plate

(+35_]
add gat to both side

3 +3+
..
32 +37 = 33
Y
33

#
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2-3. 3
↳ =S
(225 As facte Sets

Mm F : A +B

f is not atLarsen
131 = f is not 1 -1

( E tole principle) ??

"If p pigeons are placed in
I pigeonholes and pah,
then some pige hole has

at least 2 pigeons
C



#
Ex Show that away 50000

workers
,
at least 2 Walders

have the same last Y digits
of SSN ,

Wa?
Workers = pyear

last 4 digits of SSN are pigeon
solut

p
= 50000

----

h = 10"= 10000 ↳ 10 10 10

prh = at leat two workers
have care (cost " d.g1



of SSN,

Alternatively,-I :S Workers)+91

(A)= 500
181 = 20000

IA 14Lowe
/A &

Rul - f is not

- can we say more
?

Musl then be at leaf
wakers with same last 4 digits

; Son

oterwina



20000 workers

↳? Yes

↳? s
↳↳ mo

1 . e. Exactly 5 worked

have save last 4 digits.

But for 50001 works , 291

at least 6

E Show that there are

aFb in IN so treat

1017" - 7.

If : 1017*_7 if last desit
of 79, 73 are same



10 176 - 56 104/72-43
be f : N -101,2 .. 9)

a te
last dist of

79
(IN) 150 .

-97) = 10

so t is not 11 -

7 aith : 79 , 73 score
last digit,

How does this play out ?

70 =0 = 1 T= 25

7= 343 ,
7" = 240,

10/ 72-70 = 2400

75 = 16807



20175-1/

E? Given 5 points in

a 2 in > > in savare,

show that two of them

are with E of each
other

I
· j gr

J 21m

on

I

Zind

Deas break same into 4



linx /in square

L
PHP - Some

# 1x1 Savan

has 2 prints

12 it,

D M
I
set of I

EY Amongadistrict

integersIn [0 , 10] , there
-

are two subsets with

the same Sum
,



0 12480

If : Take 6 Integers

al -- as

Pastes =
set of all subsets

of 6 1WR

( We = sums

p = + paes
= 20 = 64

holes
Osums = 60
um

h= 6) <64

PHP two subsets

have same sur



$35 Division of integers :

Meant (Division algorithm)

Let nibet with b50 .

Then there exist unique

Integers a,rEI with

Da= by +r

② or ib

Notation ,a = quotient
-

= remainder

Notation : g
= a
dirb

*r = a mod b
Ez = 50 , b = 3

50 = 3 . 16 +2



(a)
·

atig =z
50 d.v3 = 16

50 wed 3 = 2

(b) a= 50 , b =7

50d. 7 = 7

50 und T=

50 = 7 -7 + 1

(2) a= 50 , b
= 7

- su = 2 . (-8) + 64
- 56

- 50 dir T =
- g

-58 mod
= 6

(d)
a= - 54 b = 20

- 50 div 20 = - 3

to div 20 = 10



- 50 = (-3)(z) + 10

alator :
Ga
= (5)

,

-V
= a-by 2

a = batr

(x) = SmayEnc( : nex]

Ea = 45 , 980
b = 346

- = 132
.

540--
45980 d . v 346

9 = (5) = 132
=

~ = 45,980 - (132)(3461 = 308
/I

45980 wod 346

Def : For abimGl
,
mLO,



we say
"a is enientmod"
If m(a-b

Notation
a = b (wodv)-i

Recall handy divisibility
tricks

d = anan-. Go
d =!

a) 21d 2100
3) old 5190
a 31d =31 .

Eas

y d) 9ld =9/[a :

3/11111 , 4k 316

Till (11 = 3 . 37 ,037



e) 111d 11) [Cilai

"IIII ,111
111 , (1) = 11 + 10101

E3 7 = 10 (wod3)

50 -50 (wod3)

3 = 2)(mod2) 31Set
34100
"


