


BRASIC COURSE IN ANALYSIS I

1., INTROPUCTION |
5&5) O collections De €lcmen“]'g) Q.%_
A=71,2,3, 4L,
B,’: %GL)Q) 1‘,) O/\/Lk/

P 1&2)5) 91 ?2.-\}
Lthe  set of piMe viwmbses) |

hen w2 @e ghen o set A,
oyder Of b Lnsy Do elementy s
st MpoStant, e . {a) )33 — ib) Q}_

When X s an dement of he et A,
We  wake X & A Otherwmise  we
wate 2 A

There exst He set @ =1 |
whidn  doesy not Comtain ony ele€ment -
@ s called the empty Sep

GQuen two sets A B we soy A=D
xe A &S X<B

(n other worde A B pave the same €lemends) .

e Sy ASBR (A s o subser of B) f
ve A = xeb



biven sets A, B we can define the
}o\\ow‘mbz operuﬂms:

AUB ::37;: x<A or xeB} (union )

AN B :il  zeA and xéB} (nterseckin )
AVB =1z zeA an xe8) (HEREL)
AxB = i(a,b} . ach, be Bﬁ (Gartesian product) -

E.na_ when Ai{i, 2)5%, %i%QJM}

then
AUB =91,2,5, 11},
AN = 32%
AND =4 1,5}

AxB = [(@b): acA beB)
= iL(iJ2J; (14,11, (2,2), LQ’M)/LS’Z))EJ,M)}

Alss  when we take A=B=R
vhen the Cawcslan  produck of  these Mp sefs I

PxR = RZ = {(X@) '. X,gé@}



Two sets XY are called Jisjoiwt o

X NY =@
(L.<. '@\eg have no common elements).

SOWJQ V\/QH’kDO\Nr} sets  of "t mebem:
[N':%i)zj5j,uk

Z =1,2-1,0,1,2,. .

QD = JL_QI; . del, bél\{t)i-}

@ : the e+ of all real numbes

NS Z &
anad  we ¢an  also show Fhat @gﬂa_

LEMMA 1.1 ! Let neN. Then
n & even & n? s
S o h
uppde Y\ 1§ even  Then
PPD n=2k , ke N = n%=4k", k)N
> n° o een.

Cven .

Suppse. n (s odd. Then
P n = 2k+1 Ee )N =2 m2=4k2’+4k+’l}£én\]

- Nn% s pd
Jlﬂtod,ﬂ



PROPOSITION 1.2 : V2 € R\ @ .

Lely astume for conbudiction +hat 2 €0) .
Then 5 = £ where pqeiN and gadpg)=1
9

e p =29°

=D P s even
= p s even (b9 lemmoe 1.1)

—>

o p=2r , wth reN ., Now
92:2612 = 4’(\2 _gcg
=) C{Z =
— q?- W C—?ve\r\

= g u even (by Lemma 1],

We have shoan that both p ond q af even,
SO é{&(p)ej) =1, a cowtr\mdbcﬂon

Thus
Vg ¢ Q. -

Remack: Wheneer oo ¢ nst a "perfedt square/
(ie. 1,4,9,16,25,..) then
Voo £ 4 (the proof s similar)



A Subset T <R g Calles an Ntepl
& fox L)ﬂ& 1)\aé'I with Ji<tj)\/\,8hd\/€

1<Jc<bot = Hel

(1 an ntena) gntams o peal numkers,
IE will contam  all other hWumlers n beﬂveen]

Intervels of R Nove one of dhe
ﬁ;LLowmg VM
[zeR : asx<by (doed intonal)

i:q, \:] —
(o, b)) = —i);gﬂl'. a<><<b§ (open  intenval)
[a, b) = {xeR*'® a sx<b}
(o, b] = I xeR*t a<xsgbl.
Ey. [ofl={xR: osx<l). < B
[4 reo) = 2elR : x=z1f :
(-0, 0) =4 xeR . x<of —o

Note that R = o, 3o) and )

o also  ntenals .

We womt 40 0todwee d way O yheayure
distances between peal Nuwmbers



The absalute wvalue 2] of x¢lR
(s Jdefined b\a

~X, ¥ x < O
= E _ = - -
Ey. IS) =753, f?]/ﬁ/ -4) =1
-vz| =vg , |
The -GDLLleiﬂ% hold :
(2] =6 & x =%0 (whee 06>0)
- |zl €0 & -B <x<B (6>0)

%] >0 & (X<-8 o 2>0 )

‘ —— 1230
-G o e

e a__ |2]>0
e S

The distance between x,\ﬁelR
[y defived to be [1—3]'

i —
g[ X



THEOREV] 1.3 (Tricm(ale Inequality ) for any LYyelR,

-yl < 1= + Iyl
EEQDE
lz—yl < 12] + 1Y) = x-y|Z < (1) 1 1y) )2
& @-y) < &I Hyf+any

@%—213 S}%‘jg-)- 2| 2y)
© -xy < |2y |
S -xy < [-ay)

True (\oea}use ]JUIZ"D ’@f uma “’cEIEJ’
%0 the equyalent INtg]  nequalty will
Also 2 corfect -

Note +hat this ‘c(}’\pll'ei olss  thwi
lx+y| < (zlriyl for ony zysk.
TO see iy, note +hat
[x+yl = | x-Cy9))
< Vx| + )=y
= \xy 4 \‘6?'

for owy xeR, x| =I-x| (by definiton).
AISG 3 )1‘2):22‘ Y leh)



N 4dws  dinensions |, e hawve Hhe set
R2 = { (Zyy) - I,LJQIP}

Let X = (thg) 6@2/ Y:(}/MHz) éPZ-
The distance between X,y T

(s deftned ag ) |
X4 :

d(X,y) :\th”ﬂx)g ‘HXz“Ljrz)g - % :

The +4nansle nequality 10 o
&\W\ensfonsa 19 Jch@? {Dugmgf

&(Z)g‘) < CJ(I)%> o A(—Z)zj) £or any 1)9)%@

)

. | | A 4
The trongle I\ﬂCq\mMJU
states that  ewe s1dJe Of gy
e Adangle I lg@s 4 ¥h dra) =
the sum of the obher two sides. \\/
Z

A cde 0 B with center (sou) ;
and  wdius R>0 1y e set of R
PO, (XY)  with distance Afrom Rodsgy
Carp) s SHual & R, ,

What s He Eequaton of thi crele !
d(P ) =R & x=x) +y-w? =R

& %Y ¥ (yu) = RG




TC“L\len two ek AD a Hunckion 3(571\—65
& 0L Procedure bj which Qvevy alevrent

of A (s wnepped MO o unique <Llewent of B
Or exch acA , The unigue <eleMent of B

o which a1 md—Pped (s denoted lOé j[(OL).
/\

£lay) = by
flag)=b3
jc(q%) = 54_

Foamal Oefinikorn of a functon:

A funchion ‘)CA%B Js oo Swhbset
'f- < AxB with +the p(\f;perﬂ/\é AN=t

’fDJ L ach ) there eXists  a unique beR
uch tot (e b)) € T,

The  unjqgue  Sudn beB 13 watken oy $)
(Here AxB s the Gudeson proguct).

We wute 1 A —> 8
x — (=) |

The et A s called the goman of F
(or domam ©of definikon of f)



The sef B [ wlled the codsmain
of £ The Set

{(A) :{JDG% . thee exgs aeA st b‘“((d")}

I eulled £y runge or iMoge of £

N the firsk xampe, A 15 the  domain,

B & the (odomawm Ond the mnge of F [y
FA) =1 by, bal.

7((0‘/): 57
Fa ) =53

fleg) = b




