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Teacher

:
Leonid Mowin

Lectures I Mondays
,
Wednesdays

10 : 15 - 12: 00

Fu room CM1105

Also streamed on zoom.



Sop MATERIALS :

· Notes availible on Moodle

· Recordings of Lectures

· Hand written notes from

lectures
.



#ERCISESS
How it works?

⑥ Exercise sheets posted

· You work on them by yourself

· Assistants will help you during
exercise sessions

Mondays 8 : 15- 10 : 00 in BS160
,

BS17



RENTENDED EXERCISES

There will be 2-3 special
exercise sheets which

you
could

hand in and they will be checked.

· This is for you
to check

Your knowledge
No effect to the final mark



#N

· There will be

MCQs
,

TF part and open part.

· On week 9 there will be

a precfice exem.



↑
&

NAA IsS DOUSE ABOUT ?

· Real and complex numbers

· sequences and their limits

· Series & infinite sumseaster

· Theory of functions :

Operations with functions
,

continuity,

derivatives
, Integration,

---



NAA IsS DOUSE ABOUT ?

We will learn mathematics rigorously :

Main objects :

Definitions

The oneus Con Lemmas or Propositions .)
Proofs



Mathematical proof :
We will mostly see two types :

· Constructive proof : Conclusion

I

HypothesisA) B = ( =) D

· Proof by contradiction :

Goal : show that A is true,

Assume that A is False then show flat

this leads to contradiction .



Example Theorem wis is not
&

rational number.

Reall
,

a rational number

is
a fraction a

T
with

a
,
b natural numbers

and 60



More over we canassume that
- &

as are coprime :

gad (a , b) = 1.



Theorem - is not
a

rational number.

Proof (by contradiction]
Ist Assume that 5 is national

E = 2 with gid(a, b) = 1



5 = = (5 = (
= 3= = 36 = a

&= a is divisible by 3 S

In other words, there exists

a integer C Sit a = 3 -(&



ar
and asa

32 (3c)" = 9 - :

H

b = 3. =) b is divisible by



So we assumed that

E = G with god (a, b) =

we showed that this assumption
implyes 31b

,
31a = god (a ,b) 3

-> contradiction
E

Notection (*1y means y is divisible)
by X



Remark the proof shows

thap o is not

national
-forany prime p.

a = p. +z .. PR with pi-prime
a
=( -- pr)(p =

-
- Pr)



0
. Preliminaries

Sets
-

A set is a collection of

objects called elements

there are I ways to define

Sets :



1
.

List elements of your set

A = 41
,
5
,
3
, ]

elements could beanything

e .g · pairs of numpers (1 , 2)
on sequences

· symbels
- sets



2. You can define set by

listing properties of its elements

Exemple : A = da a is integerI
a is divisible by EY
-

Notation such that

=

...

-9 - 5 . 3
,
0
,
3
,

5
,

9
, ....E



B= (x/x5x real number3
( Xsuch that
-



More on sets
-

Netortion /Definitions
A
,
B are two sets,

· We write af it a is

L) T
belongs to

"

an element of A

· We write a A if a is Not

an element of A



Example X = (1
,
2
, d)-

then = +X
,
zeX

,
deX

56X
,
** X..



· We write A s B
↑

Pl

is a subset of
"

if
any element of A is

also an element of B.

· We write A & B is

there exists element a A

such that a B.



Example X = (1
,
2
, d)-

y = 5 1
, 23

,
E = [1 ,57

Then
-

Y & X since both

auch Y =X le Y and 2 EX

zkX since 5EZ
,

but

5 -X



Alternativerotations :

A C B equivalent to

Ais subsetf

but A + B



A = B it they have

"equal" the same elements,

Ee.. if
any at A is also

Ielement of B AcB

and element of B isany
BCAI an element of A



-
-

p = 43



Remark
Far

any
set A-

↓ C A
,

In particular & C0.I



-perationswith sets
A

- B

Union. T
AuB = [x1 .B) #

A B
Intersection ⑳o
ArB = (x/xEA end]XE B

complement Es
A) B = [x/XAnTo



Example : A B

Symmetric difference : 0Bu(B(A)
II

A B

(AuB) 1 (A nB) ⑳
One notation isB o



·DGB
C

C

Exercise write a set operation-

which defines dashed region.



·esianproduct
&emerk pair is ordered :

la
,
b) + (6, a)



Example A= 42
.
3
, 5) ,

B = 91
, 63

Ax B = <(2 ,
1)
,
2, 1)

,
(5

,
1),

(2, 6)
,
2 .9

,
(5
, 6)4

Remark If Jets A ot
-



Remark If A
,
B are finite

Jets
&

denote by

IA) and /B) the number of

elements in A and B
,
then

1AxBl = IA) : IBI.



Example

R = RxR = Gla. /numberly
Y
I

3 --- (1 ,3)

F



Some standard sets ofmembers :

N = 40 , 2 , 2 , - - 3 -non-negative
integers

Th = 1 . . .,2% 0
,

1
,
2, ... all integers

N
*

= IN 1906 = < 1
,
2
,
3, .. 3

7
"

= 77203



a = [1 a, 6 - integers 36 2
*

-
60

** = Q1(a)
-

non-ze no rational numbers,


