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In +Hhis course we will give

o riﬂorous and detailed
study of +he 1deas and

ah,clnniqws of calculus of
ove vavtable, mctud‘g

. Set Tweor Y

3. Real Nuwmbers

3, Se%uences avio Sevies

4. Liwits
5. (onhweous Funchens



6. Diffeventa-hon
7. Int Cjnvl'i ov)

8. Sequences and Sevies
of Tunchons

2. ’I'iy loc Seviels



(.3 Sets and Fvnc*ions

If X isin o Sed¢ A we wrile

X €A
We alse Say X is ¢ mem hee of
A or thael x belengs

A . 1f ¥ s nol in A,
—————

we write x ¢ A

If every elemwent of a oet A

be'bn3$ to o sel B, we Say

A is a subset of B, und



AcB o B2A
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Some common Sets of number

are

N ?' 2 3 ‘g notvral

Numbhers

7 - {o, el 2 =2, ... 3 inteqers

Q : {"‘/n :m,n el "#“}

rotional numbers

R : sed of recl rombery



\Sonc'timta o Sel A S obhtained
5\/ .Spec;fy;,.’ & Pproperviy

thei determines Lhe

elements of A

Ex. We SO0y n s on egver ;nieggr

i{ Hnere 1$ Gn intejer k.

Suo that n=z 2k,

"



E - {"‘Z: ﬂ=2k, 'Forany

keZJ

Or
E=izk: kel}
0< X
Ex. Let 1-: ;xe Q: o IS
xt < 2
~eecacse) Apf Pt e



53‘ Operotioas
Det (ay. The uvnion of sets
A and B Y

AUB'-‘-)x:xeA or xeB}

(x con he in both)




() The intersection of the

S5eis A ond B s the set

AnB - {X;XEA and xeB}

10
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(¢) Th
e ¢o
mplement {
ot B

rel ;
elative tsa A is th
e Sei

A 3
\B . }X: x €A ““"‘fﬁ}
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The sed witn ne elements

15 the empfy sel written

Gs ¢

Two sei.s A ard B Gre S oad

1o be disjoint if there

1S no efemenl in hoth

A ond B

Aahd B are diSjoiu‘I: i-l' AﬂB=¢

exd age is (7
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AxB - {(ajbj: acA be Bj

I >

d B-;y% 28y 44 oF }
Gn -

¢y £6
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A ‘FUnc'l'ian 'r 'From A dls B

1§ o Sed -P of ordered Fair.:

in A x B such that for each

A in A, there s uniqué

b in B such thal (a,blef




If (e ,b) E‘r, we ofte

wn‘fe 'pfc.)?- b

%
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n

It A
, B
. and C are mops

o.vyd ""-' A— B
and
9 B—(



2l

ond  Gex)z  Vx, fer

D& X&W

Unen we Conngt farn

(gof Jixd = \[ x%-n .

The probiem is X1 <o

becavse )("-I only malces
JeNnse

A xY- Yo, i.e. if [x[2
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Then we mod;fy £ by

derim‘na Pfx)': x"-' “0'/"’?.'.

Definition, A function

f: A—=B i+ injective,

if whenever x, # X,

then f(x # Fx3). (Pis ptot)

Ee,u;vqlen{ly , ifWhenever

fix) = Fixa),  then x,=x,.
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Alss f: A — B is Surjective

f whenever ye¢B then

'l‘.lere i3 an X in A Jo 'Pf:d*-Y

('p X on‘l:o)

f ;s onto

hvi not
- o~




Lecture 1 cont’d: 24
We S0V -P O bi,jechvc

if f is both iﬂjéc'[’ivp

S R

aend éuqe;{;ve.

far=h

g(b)':a.




Theorvem . SUPP"'" .PA__, B

'S b:jechvp , (i.e.  both

Then there is a bijec{:ioa

9: B— A that satlisfies

(o) 3 (‘f{al} = a for al
a in A

(b} 'F(Q(h)) = b for all
b in B
We write §: £ and {2 gt

25
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The {0'»1110 'n (a) Shows
that 5-34 Sur;e({'ivc. Far

Gry Q4 in A, ftas is the

valug of x such thet 9r= a.

W——-—/
(by Shows that 9 3 '.njedive

Far f gihz Glhy).

Then flgnn) = flgrnn ), so

that ‘:. - bg .
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E"- Le-l jf&): Xz. Th

€

(0¢ x < a)

inveru
o'[ .S ' v-;
XE=e 3

hex+t page s So



's“l'P“-‘? SinXxX: .42
APP')’ Sin |

Sin~! (sinx) = sin~' (-u2)

2 x = Sin (.42}

Ex. Let A=’xclR: x#-c}

and let ;fxs : 2:‘_:_.' .
X4

Sko\. '“vm{ 'pi.s injecfive.

3/
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Svppose  Frx,5 = {rxq)

ZXI" _ 2*2,‘
D — -
xl+. XQ"'

(2%, -1 J(x 41} = (229 -0)(%,20)

le’xz = "'X.‘I-?Xz
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Now fine the range of §.

Find all y, such thet

. 2
Y X L yrey r o2xes

X+l

Solve for x: (Y-2) Kz - =i

-~ x: Y#!

P ST R

2-Y

This can bhe Salveyd anly

;; v# .2, R(f"lye(k;y#l}



