
Announcements

1) Exam I Thursday next week



Proof By

Cases.

( Section 3. 4)

Dividing the proof of a

result Into smaller pieces

that are easier to establish .

Caution : make sure you hue all

the pieces !



ftp. . ( The triangle inequality )

f x ,yER ,

1 Xtyl E 1×1 tlyl .

proof: By cases !

1) × ? O
, yzo .

In this case ,

1×1 - x

lyl =y

lxtyl =×+y

andwe have equality .



2) XZO , y< 0

1×1 =x

ly1=
- y

/ xtyl E Max {1×1,61}

E 1×1 Hy )

= xtty )

3) yZo ,
×< o

Same as case 3) with

× and

.y
interchanged



4) ×< 0
, yc 0

l×l= - x

1y|=
- y

lxtyl = - ( xty )

=
- × - y

and so we have equality .

This Covers all cases , So

lxtyl E lxltlyl

a



Intro to Functions
.

( Section 6. 1)

We will be talking about

functions from sets to

Sets .

Definition : If S
,
T are sets

,

a function from S to T
,

denoted f : S→T
,

is an

assignment that for each

SES. gives precisely
one element is

T



Definition
-

: ( domain
,
( o domain

, range )

If f :S -7T Is a function ,

we call 5 the domain off .

We call T the ( o domain of f

The range of F is the

f%EE.tetltses.fi#



[11 : Let f : IR → IR
,

f ( × ) =P .

The domain of f is : IR

The co domain of f : IR

The range of f :

far ) = { yc.IR/FxelR,flxj=y }

={ YHRIFXEIR , hey }

= [ o
, as )



Definition .

-

. ( image
, pre image

)

Let f :S → T
,

let AES
,

BIT . The image of A
,

denoted by fl A)
,

is the

set

f (A) = { teT/FaeA ,
fla )=t3

C- T

The pre image
of 13 ,

denoted

f-
'

( 13 )
,

is the set

fYB)={Ses 1 F BEB ,
fcskb }

c- S



Warnings : 1) The image and preinase

are subsets

2) The notation for

pre image
,

ft
,
does

not imply f is

invertible !



Examine : f : IR → IR
,

fcxk {
× ,

× rational

0
,

× irrational

Domain of f : IR

( o domain of f : R

Range of f : Q

f( Yz ) = Ya

f (-5/3)=-513
f ( B) = 0

f( e) = 0

f( The )= ?



Let A = [ °
, D .

f (A) = { × E [ 0 , D / XEQ ]

= [ o
, 1) n Q

A
,
= [ 2,3 ]

f ( A.) = ( [ 2 , 3) n Q ) U { 03



preimages :

f
"

( { 23 ) = { 23

f-
'

( { 513 ,
- ' Ya ] ) = { 513 ,

- ' Ya ]

ft ( { 03 ) = 11210, U{ 03

ft
'

( { b) ) =p

Since there are no real

numbers × for which f(×)=f2

ft ( [ o
, D) =(Qn[o,D) 41210

ft ( ( o , D) = an ( 0,11


