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(.8 Sets and Fvnc*ians

If % isin o set A, wewrite

X eA
We alse Say X is o memhee of

A or thael x belongs Lo

A . 1§ % is nol in A,
——

we write x ¢ A.

1f every elewment of o oet

belongs to o sel B, we soy

A is o svhset of B. and



A€ B o B2A

JOMQ tommon Sets b{ numbers

are

N = ?' 2 3 ‘i notwvral

numhbhers

Z : {0‘ 'o-|, 2,"1, _ 3 ipf.eﬁel‘.‘

Q:{m/n:'”,” el. DSO}

rotional nembers

R ¢ set of recl numbery



\Sonctim“ e Sel A 15 ohtained
‘)y .spec;f,;,., o properiy

thed determ; nes Lhe

elements of A,

Ex. We sm, n ($ 6on gvepr i»ie,gr

if there is an integer k‘

S that nes 2k,

"
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keZ}
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Erizk: keZ}
. oex
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Sel Operotions

Det (0. The vnion o seds
A and B Y

Avp ”%Xiiﬂl\ or xeB}

(x con he in both)




(‘)‘ The tntevsection of the

5els A and B is the et

AnB . I‘X;XEA and xeB}

10
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. The complement of
MEen
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ctive ta A is th
e Sei
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Ly 3

The sed with no elements

15 the emp"’.y sef writlen

GS g

Two sets A Ganrd B Gre JSeid

‘Lo be di'.sjo:ni o {’\ere

13 NO elemenl I ')o{ln

A and B

Acrs B are disjoint if AOB=¢
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Here‘s @& way {o show twe

Sets are equal:

.De Mnrsan |aw.s ;or ‘l:hree

Sets |

Thm, 1{ A, ‘B and ( are

SQ‘E:;, thesn
fas AN(Bwv e}z (AVBYA [ANC)

(b) A\(Bnac)=z (ANB)u(A\C),



L]
Pf of (b) Assume first

that x ¢ A\ (BnC). Then

X€A and x¢d (BnC). Note that

Xf (BaC) D x¢dporxdc.

IR

He.nc.e, Xe A\B or X € A\C;

which inplies Lhat
x € (A\B) v (A\C).
Thus,

A\(BncC) < (A\B)u (A\C)

L ]



N
ow assvume thal

xefans) v (AVC).

Then either

X €
A and X#B
] B

x€A ond x¢& (C

Note that

X
¢BG¢X¢C =?X¢[B C]
- - N

I5
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Hence x ¢ A\rpac).

This implies 1hot
(ANB) v (ANC) c A\(BnC)

which Shows that (b) helds

Funcfions

Def'n. If A ond B are

honempty, then the

C(utéﬁaa product A"B 8
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AxB - {(nabj: aeA  be B}

¥ A: {x:lﬁx‘-‘a}

- : 28y 4 4oOr }
and B-{Y ceyss




)| 8
A ‘Funcfian 'P ‘From A dle B

S o Sed -P of ovdered Pau'r.:

in A x B such that for each

A in A, there s uniqueé

b in B such that (a bief




If (a,b) €“., we ofte

wreite feerz b

%
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It A
, B
, angd c
o' Qve ma
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(g
4 -F)(x)‘ 3”(;())

for all X in A

Ex
. S
ppose fex)e x
-)

for R in

(-, )
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ond
ljfx.): r
x , #$or

D& XECW
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n we Conngt 'F
oS¢ W

(g»f)fx&‘: .
X =01 .

be
cavst
v i
x"' -1 only mak
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Then we modify 4 by

d!rinina Pfx): )("-l “Oflxlz,l,

Definition, A function
F.‘ A—>8 s injective,
if whenever x, # X,

then f(x # 'F("z). (fis 1-to4)

Equ.‘vq'en“Y; ifw&oenever

Prxy= £ix2) |, then x,¢x,.
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Ah’d" F-‘ A— B is Surjective

{ whenever ye B £ then

Lhere is an % in A so fexrey

(F i3 on‘lza)

hvi not
- o~




Lecture 1 cont’d: 2y
We soy £ is bijective

if -f is bhoth inju{'ive

L W e

and Jvr"eci;ve.

."‘ay-: b

g(b)':n.




2%
Theorem . 50,)‘90:9 F:A— B

'S bijeciive , (ie, both
on*ﬁ Oﬁ‘

{- *0"" )

Then there is a bijection

9- B~ A that salisfies

(73 9 (ftar} = @ for all
a in A

(ii) ‘F(Q(B)) = b for all
b in B
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First we define 9 (b) For

ony b in B
Since f is onto, ‘tlw.ere is one
element o in A so thal
() Feass b Moreover there
is only one Svch a.
For 8 GcA with fra)=h,

and if Q32 G, then th;s

would mean ffa)-= 'p(ﬁ'l,
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wkich con'lfra dicts the fac{
‘Um{ f is l-te-). Hence

W e define sfb) T Q. (2‘

Now we Show that (ii helds,
Apply § 1o both sides of (2)

2 flqm) = Fray = b
‘\ by (1),
Since b is arbitrory,

this proves (ii)



Now let a be in A.
Then b = ‘F(a) , Gend as we

sSaw obove G(b) = a. (3)

28

It we apply 9 to both -

5 et
Sides of bz frar, we §e

c‘:,(bl: 9(";{&.13.
So acgorda‘n’ 1‘.0 ‘3’

O = 3 ('Ffﬁ.’) | for all

o in A .
This proves ().



2§
Finolly, mnote that (i}

proves that for any @ in A,

3 map.s f{&} to G, g 'S On'l'o

AI.so, if 9[5.) = ﬁfb,]
then (a) shows thal
'P(ﬁ(b.)) : f(‘in’z’),

which hy () implies that

b, = by Hence g is I-te-t,

and so, § i Bijec{:ve, v
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Ex.
2. Led Jtxvz= x* The

| (0¢ x < )
inverap

o'[ .S 0d V-;t.




JUPPQJP SinxX: .42

-' "
°

APP‘Y Sin

Sin! (sinx) = sin”' (L u2)

4 x = Sin (.42}

Ex. Let A=§xe[R: x;e.,}

and let 'Frxs s Wx-! .

X4

Show that £ s injective.

3/
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Svppose  FIx3 = flx2)

P |
zx. - 2*3"‘
- P
xl+' X,-l-‘

(2%, -1} (X1} = (229 =)0k 0]

2x.*x2 S "X,J-?xz
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Now Fine the rénge of f.

Find all y, such thot

e 2LX=1
Y = ...5.... -~ YX+Y = 2X-1

X+l

Solve for X : (\I-Zlﬁz - Y=l

This can he salvey anly

tvt2, ROV [yem: yor)



