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Fox an integer,

#old iff Modd.E
A if und only if B

IB Let x be an odd integer,

Than There is an integer -

so that x =2+ 1

Therefor 5x = 5/2c+ 1) =

10c + 5 = 2(5c+ 2) + 1

sincec in
,
so fct] in

so 5x is odd,

BEA Let 5x be odd

Ther there's an in tagar dint



so frot 5 xEId+

Therefore

X= 5x-Y
-

I 26+ - 4x

= 2(d- [x) + 1

I 2(b - 2x) + 1

S M
is an integer bla d

,
x are

integer
:
. X is odd

Last time counting lists-
multiplication

principle
If you make lists Can a)
where a, are closer from



~ possibilities ,
the

#its is u" if allow repetition

is n (n-4(n -2) . - (n- -+)

Y if no reportion

with factorials, n !

Tur) !

productmotation ;n

Tak = a ,22--an

k= 1

S10 Sets

Dek : A set is an unordered
repetition-free collection

of objects,

E S : SA ,B ,
C



↑ Bach= Bis, a
-
not eara)( as lists
The cardinality-  setS
-

is the number of objects
In it Notation Is

E (SAR , (3) = 3
15 BiB , C , A3) = 3

IQ) = a (5Q3) = 1

-
192 , Q .

E
,
2
,
ca31 = 4

Y
counted as are object

S



Q = S)m ,
nink

,
n= 03

Natan : If x is an element
Of set A ,

Burte xEA

Also X #A means

-(x(A)
Ex] EQ

,
-ERR

23N

Usually, sets come naturally
from bigger sets via some

condition

cultm

builderrotation :



↳

E = 5x = 4 : 2(x3
=

Ex : x is even
=

S27 : yet]
P = 9 peN=p is prime
: 32 , 3, 5 17 , 11 , 13 ,

17
,
19--(

S = S
,
x2 : x2) = 90 , 1 ,% .9 ,

16. . .

shares
containment-andequality
of sets
-

If A , B are sets, then A is

a subsetof B if every
-

element of A is also



a V element of Bi

= A =10. Key
Notation A = B

AIB if AIB but

A =B

( (↑backs AcB subset
mean A & B)

The emptyset ha no

elements &

-

Notation d = 3)-

101 = 0
Two sets A not I are equal
If AEB auf BEA,



El A = Sx =4/3(x
B = 3x(x)15)x]

Is Als ? A?

Is A= B 9

Claim BE A

P Need to show

that xEB = y A

Let X EB .

Men 151X ,
So There's an

integer a such that

X = 15a

Thrue fore y
= 15 = 3(5c

Sire 5ceLL (hkc ce )
,

: 31x so A.



Claim A 4B
Expe x =3 A

put 34B ,

Ex E = 9 xe : 2(x]

C = Sta+ 14b : a .bot]

Is ELCVC= E ?

Haml : (E
craf Let CEC

,k

When There are all El su

that c= la + 14y =

2(5a +7b)

abED = SatTbEL)

so 21 c iceE



↳ CEE ,

↳fact , C = E

Claim ECC

Note 2 = 10 . 3 + 14 (-2)I &
Let ef E , then There's

an get such that
ez2q =
· (10 .3 + 12( 2))g
= 10 (3a) + 14) -2a)

39, -2gtx (4/q(X)

so ev

Ex Find The carbinality
of setS



(a) S = Exe4: - 3 = x = 33

Isl = 7
(h) S = (x = (2) - 3 = x = 33

(5) = -
(S = (xe)) : -3 = x=3)

4 (S) = 3
S- 1

,
0 , 1)

(d) S = 5z/51z and 1zk 101
If

50 , 15 , # 10) + 15 -- - 1100]

IS) = 41
e) S = neXN : n !< 50003

4 ? = 4
-3 .2 = 27

5 ! = 120



6) = 720

7 = 5040

01. 2 , -. ↳ Isl = 7
~

7

EY A = Saib , <d)

Lists the subsets of A,

Sab 963 Sch idS

Ebicd) Pand) Said ,d) Ca ,
d
,
c)

Sa,b ,
c ,d) ,

Sa , 62 Sa , ch Sa , d) ,

Sbich Sbidd , Sa
,
d)

M

& 2

So here are 16 subsets


