


Week 1 : Jets Operation of Sets Theorem

Qunion
,

XVY : EnIMEX or nEY3
j

let a be a universal jet
,

let A
,

B
,

1 &U
=

Set * = Ea , b
,

c
,

d
, 23

,

V : E die ,
1

,93g 1) Associate law

to a collection of object that has X Vy = E a
,

b
,

c
,

d
,

2
, 7, 94 LAUBIVC = AUCBUC

the same value/characteristics (ANB) 11 = An(m1))

② Interesection
,

71Y : Su/nEX and M12 EY3 2) Commutative Law
=Interes x : 59,

b
,

c
, d

, e3
,

Y = 31
,

9
,

0
,

4
, 93x Y

U

AUB : BUA

A = 5 1
,

2
,

33 x1y = 32,
9

, 23
·ny AlB = BRA

R = EU
,
HEIR3-set of 3) Distributive Law

real number

E : b ... ,
-2

,
-1

,
0

,
1
,

2, ... 3-inpute & Complement
,
xEuX3 An (BUC1 = CAMB)VIA1/

U : E 1
,

2
, 3

,
4

,
53 A U (B111 : (AUBIn(AUL

Venn Diagram, n = 21 ,
2

, 33 " 4) IdentifyCan
Lo provides pictorial viras in = 24 , 5) AUD = A

,

Any = A

① Differenc
,

X-Y : Enleszx and & Y3 5) Idempotent Law
U : Set of the integers

A = E 1 , 2
, 3

,
-6 Y X = El ,

3
,

53
Conomous elements from X that tY AUA = U

,

All:

↑must
Y : 34

,

5
,

63

-
x - Y = Y-x 6) Bound Law

X - Y : 31 , 33 AUK = U
,

A 10 = 0

< De Morgan's Law
-

7 ,
0

,
9

CAUB1 = AMD
,

LAMB) = AUB

⑰epuanthumer se
A = 4 1

,
2

, 33 789=

B = 24 ,
5 , 63



Week 2 : Set Theory EG

X : E1 ,
2

, 33
,

for any
cubretod X

, say Y
,

Y**

if
al YUX = X

① Rinits
,

not too large infinite
,

or large finite b) Y1x : Y Y: 30
,

913
,

323
, 333

,

31 . 25
,

3 1 , 35
,

list all the elements. list a property necessary
1) Y -X = 0 3233

,
91

, 2
, 333

A = E 1
,

2
,

3
,
43

A = /M is Rational Number 3

properties of Set 9) YVX
,

b) Y1x 1) Y-X

0 Empty set * E1 ,
2

, 39 = 51 ,
2

,
33 = X - 191

,
2

, 33 = 0 = Y 0
- El , 2

, 33 = /

A = 0 or N = E3 313 VE1
,

2
,

3 3 = E1
,

2
,

33 : X El 3 14 1
,

2
,

33 : 1 = Y 313- E1
,

2
, 35 : E

② Equal set
eg : A : 3 1

,
3
, 23

,
B : 32

,
3
,

2
,

13,
! : :

Show A= B

x = y
,

ut x
,

ut Y
der ! ItA

, It and Raz,LBL
El. 2

, 430E1 , 2
, 33 = 31 ,

2
,
35 = X 31

,
2

, 33191,
2

,
33 = x = Y 31 ,

2
,
33 - 31 ,

2
, 33 = 0

-and 2 , 2 EA , 2tB
2

,
2 EB , 2 EA

MEY
,

ut X 3, 3 EA
, SAB

1 , It B
, 17 A

-if MEA: A = B

he red to

contines

③ Subset
eg

cosuppose that X and y are sets
, if X = E1 , 36

,

% : 91 ,
2

,
3
,

43

every elements of X is an element

of y. We say thatt is a cubet
Since /EX

, 1EYThus X*Y

ofY
, XLY 3 + x

, 5tY

eg2
findsubset of X = 31

,
23

0. 313
. E15 ,

E1 , 2)En
norf:



Week 3 :

Ist Logic ① Conjunction/and /1 ② Negation / not -

↳ create new centence from a sentence

statement/proposition pQ P1Q by profiting the old sentence with not
20 origina centence : P

to sentence that has II T
negation : Tp

a truth value F : Pand Q is true

-
F T #

if both an true eg
:/ live nasi lemal and 4 Fingers

True Fall FF F Lo P1Q

negation : I have nasi kmak or 4 fingers

connective ② Disjunction(orIv rule of negation : The connected-

(P1Q1-7PQ of the sentence also
↳

Symbol or word to combine two or more P Q PVQ changes

statements into a compound proposition TT T
P -P 77p 7 +P

①Conjunction (and I : / TF T : PVQ is true
TF T F

& Disjunction (or) : V
FT T if one is true

F + F T

③ Negation (not1 :
7

FF F
* p =

- - p
① Implication lif ...

then :

-p = 7 77 p

⑦ By conditional (if and only it) : ⑪ implication,
18...

then
,

->

·

cimple centence : P
,

Q

· compound sentence : if p thena
osymbolic form : 0 -@

&hypothesisconclusion ⑭
G isubata

PQ p -> al T - p"I"g"o" is impossible = F

I T -> rain
,

read met 1
p -> Q

D P - p"o" g
"I" is possible : T

F -> rain , read not met & maybe it's outside

F T T -> not rain
,

read wet
P is sufficient condition for Q of p but still inside

F F T -> not rain
,

read not met Q is necessary condition for P of
g



Week 4 : Let& Logic

Tantology Sentence
Truth value analysis

10 sentence that is always true
① True sentence : 1 + 1 = 2

① sentence with I variable ③ sentence with infinite set

eg:1 IP PULPAway,s
② False centence : H + 1 = 0

let= 1/2
,

1
, 2

,
3

, 4) S (P(41) = 21 ,
2

,
3

, 43 EU
letu = IR

,

determine the truth of
Per : " x : VuPu is Palce

③ Open sentence : n+ y"= determine the truth value or all n
,

P1) is false

Vn(n *-x)

P Q PNQ PNQ-> P to can be true/false
, depends

as Eupa
,
utu ((u2/4/

->
Pic indeed true when PAG

TT T

I -> The statement is still true
on the replacement of

U er2 ntu Ss(n) n +, 0)

T - /I aand y

h/4 I n(n - 11 = 0
,

n = 0
,

u =
F T -> If

11 T

Contradiction I

Solution set
24 T 1/1 :

III

10 centence that is always false eg : plus : 1-17,
0 3 a T

10 v 17/
u : G0,

1
, 23 4 16 T

eg : p up P1LP

always take find the solutionfets ② sentence with 2 variables : ) (nu) = EntRinzio m = 03TFF

# TF
I = centradiction

U 4 - 1 n - 1 70 let u : E 1
.
2

, 34 : Un Vy(Pay) is true 51(nm) # 4

g - I F

Quantifiers & G T P()(y) = u -

y 12

① Universal
,

#

2
I T determine the truth value of

: /S(P(41) : E1
, 23 #l UnVy (n-y 12)

,
4 , y ,

EU
20 All

,

for all
,

for every,

for each
, anyone, everyonee ...

eg
: All humans are mammals

En (Hn- > Mul Hu : h is human My nyn -

y - 2 U yu-ya -

y = 2

Mn : n is mammal I 10

I 3 I 2 T
2

- 1D Existential
,

7 3
-
2 T

2 I T

10 there is
,

there are
,

there exist
,

for some... 3 g T

eg : There are things that grew eye-yu -

y =2

21

In (Th1 (n) in in is a thing

↑

↑

3
T

Ou : in grey I



Week 5: Counting Principle Combination
,

ir)/(vl/"In
- selecting from a let Corder is not important

Multiplication principle r-Permutation /sub-permutation
,

Pla, r/ -"Ir =
n !

&

U, choice he choice
-

eg
: A group of Pire

.

M
.

B
,

R
,

A
,
N has decided

possible choice = n . XMz-
- not all elements are choon

,
ran

In-r) !. r !

~

P(n
, r1 = nin-1/In-2

...
(n-r + 1) to form a taskforce of 3.

subsidiary = n ! - VER (5) = 5) = 5 ! = 18
F

(k - r) ! (5 - 3/1 : 3 !
Permutation

,
"Pr

-

ordering of object -

eg
: in how many ways can we select a

- if n = p
, permutation = n(n-1) (R - 21

.... (1) = n ! chairperich , rice-chairperson , secretary,
-

eg
: How many permutations of the letter ABIKEF and treamer from a groud of 10

contain the substring "DEF" persons ?

p(10, 4)
=Py = 10 .

"

9 . 0 . 7 = 5040

DEF 3 21 = = 'P ,
X "Pa = 1 ! 4 !: 24

of
&

2 u : EIDEF),
A

, B , (3 P110 , 41 :

"

Dy = 10 ! = 181
= 5040

or

(18-4) ! 6 !

There are 35
. 21 = identical

,
-

eg2
: Al

,
Bob

,
Carl

,
Dan

,

Ed
,

Frank
.

How many ways
- eye

: In how many ways care letter Success
3 DEF 2 I

are they sit if Al
,

Bob
,

Carl shouldn't sit
be arranged if no two is me next

DEF 32

3
=PG - Ps . "Pr J3

2 DEF I to each other ?
3 2 I DEF = 6 together ?

= Total of ways
- Al

,
Bob

,

lawl sit together Fast----

⑪3 !
= 576

=
128



Week 6 : Generalized Permutation andCombination

permutation with identical objects T-elements
,

h - is selected
, repetition is

-suppose that there is a sequences of in items allowed

havingU ,
identical object of type I

.
He identical

((h++ - 1
,

4)
- FromPasis

object of type2 .

The number of ordering of s is :
eg : There is piles of red

,

blue
, green

balls
,

each piles
contain at least 8 balk.

n !

n . ! . no !
al Hew many ways can we select Oballs ?

u = 0
,

+ = 3

eg
: how

many string, can be formed from "MissISSIPPI" ? ((8 + (3- )
,

3) = /(10
,

311 = 45 way ,

letters : M - 1
,

1 - 4
,

1 - 4
,
0-2

,g b) How many ways to select o balls
,

we must at least

form ,

"
1

, select one ball for each color .

Por 1
,

"

( ,

Pars
,
"(a

= II !
= 34658 possibilities

Grp
,

"
11 · 41 · 4 !· 2 ! 1net-

3 is chosen

u= 5
,

t = 3

((5+ B - 1
, 3) = 7 (7,

2) : 21 ways



Week 8
.
9 : Relations Properties of Relationship

& Reflexive-reflects itself ② Symmetric it ... then
..

What is relation ? In , /ER
,

for every ntu July (/n , y/ER
-> (y , 4) ER)

↳ a table that lists which I 2 34 eg:
elements of the first Let eg

: D Er I I 11 I

relate to which elements
- 20 & I I b

!

(d
of the second set i 3 I

To show R is symmetric,
Y 40 g g I

①(a , 4) ER ③ (1 ,
b) tR

Cartesian product - AKA product rule To show R is reflexive
, (u , a) GR

(b, 1) tR

Co if X and Y are sets
,

XXY origin of (u ,
y) ② (b , 1) ER ④ (d, d) ER

cartesian product 11 , 1) + R 14 , 4/ER
(c

, b) ER
(d, d) t R

S

denote the set of all ordered
- (2 , 2/t (, 4)tR

pairs,
( , y) when NEX

, yeY

* x + y = y = X
⑤ Anti-symmetric & Transitive

if (4 , y) ER
, ly ,

M/tR -> M =Y if (n, y /ER
, ly , 2) + -> 11 . 21tR

* + y = & (1
, 9)

, (1 , b) ,
(2 , 91

,

( , b)
,
13 , 91

,
13 , b15

I
① Inverse

001

(113)

-

> (1 , 2)
eg

: x =El,
2

, 33
,

Y = 29
,
63

T

if R = &(h , y) /n , y + By thr R" = E(yu)/y , HER] (4 , 4)

Binary Relation
,

R if R = Y .

R = y = 1

↳o binary relation R from a set X to

& set Y is a subset of cartesian Diagraph of Relation
product X + Y . If (

, y ) ER
, URY

eg : le+ x = 5 2
,

3
, 43

, Y = &3 , 4,
5, 6

, 73 -relate
to itself

(4 , y/ER : if y divides by a with no 7 2

remainders
36

R = 3 12, 41
,

12 , 61
,

15
, 31

,
(3 . 61

,
1 , 413

&



Week 10 : Matrices of Relations

How to write ?

R : & (2 , 6) , 12 , 0)
,

13 , 61
,

14 , 813

Y

if exist in R
T ?

-2 I
O

G I

IU 30 G G

v400 f
↑

Properties for matrix of relations

① Reflexive ③ Transitive

to has Is on the main diagonal Co A ?: A

↑ I 2 3

↑
afterreplacing nenore

⑭

I

iii I
=)

② Symmetric
↳ ER

,
VER

·



Week 12 : Function

A Function is a relation between

two sets that associates each element

of Rirs set Idemain) to a unique
element in the second set codemains

Properties of function U
Y

& One-to-one (1-1)
>

10thers is only one in the
- yo

domain of puI such the
S >

eg : find out if flul : 2u + 1 is (1-11

: F(u . ) = final

2n
. + 1 = 242 + 1

M1 : 42 -> the Punition is

21-1)

② Onto
M

Y S

PluFy

24. : 112

there is no a valueoto

&
no 3 Bijection

↳ for
every yey

,

there exist net"
Lif

itsatisfies both properties

such that flu)-y

eg
: f(ul = 1 u value

u2 map to it to not on to

y = th
= Yiny isn't so

,
then

that maps to it



Week 14 : Mathematical Induction
Loa

technique to preve certain types
egC : 6"-1 is divisible by 5

by mathematical induction,
of mathematical statements : general ① plll is true : P11 : 6 -1 =

= 1 /
propositions Which assert that something 5

is true for all positive integers for all

positie integers from some point on. ② Pl is true : G"-1 is divisible by 5

How to make a mathematical induction ?& P(n + 1) is true : p(n + 1) = 6 +
-Seg) :

Sn : 1 + 2 + 3 +... + n = n(n + 1) = 646 +

by mathematical induction,
2

= 6(6 % - 16 - 5)

& PlI) is true : 1 : 1(H11 = 1 v
= Gl1)+ divisible by 5

2

(divisible by 5
* eg :

t isdivisiblebyEl agy, in
& PIn) is true : It h+ 3 +... + b = k(kHV mu

all divisible by 5

③ Plu + 1) is true : 1 +2 + st
...

+ h + n + 1) = (h + 1)((k+ 1) + 11) ey3 : 11+ 2+ 3+... + n
=

= n(n + 1)(2n + 1) 24"+ 341 + 1 + 642+ 12k + 6

11

↓ 2

by mathematical induction,

6

6

!
24 + 34

+
+ 64

2
+ an + 44 + 6

u(k + 1)
+ (n + 1) = (k+ 1) (n + 2) & P(I) is true : P(1) = 1 = P1P+ 1112 . 1 + 11 = 1 v

2
2 24"+ ak"+ 13k + 6 = 243+ 94 2+ 134 + 6

k(k + 1) + 2(n + 1) = (k + 1)(n + 2) & P(h) is true : P(n) = Minis (2 + 1) = 15+ 2+ 3+... the - LAS = RAS V

n
=
+h + 2n + 2 = n

2
+ 2n + k + 2

6

n2 + 34 + 2 = n2+ 34 + 2 ③ P(U + 1) is true : h(4 + 1) (2k + )) + (h + 1)= (n + 11 . ((h + 1) + 1) . (2(k + 1) + 1)

LIS = UHS v C 6

h (n + 1) (2n + 1) + 6(k + 1) = (h+ 1) - ((h + 1) + 1)
- (2(k+ 1) + 1)

n(2n2+ (k + 1) + 6(4 + + 2x + 1) = (n =

+ 3k + 2)(2n + 3


