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definedfunctions

EX: Suppose you and your friend

Francis want to
define a function

on Ch .

You say "How about this

function ? F : C->C where

f(-) = 2
"

Francis says "I
don't know

about that function.
What

about7/4) = % ? That
1

doesn't seem to make sense.

You say "you're right
. good call .

"

Then you say ,
"Ok I've got



another idea. How about

9 : -Ch where g(5) = a ?

That totally works. For example,

9 (5) = 3 and 9 (2) = 0 .

"

Then Francis says , "Hey wait

a minute
,
g(z) = 3 but g (to) = 6

and E = - .

shouldn't a

agree on those numbers
?"

You say "Oh yeah
you're right .

"

The functionsf and 9

above are not well-defined.



checkthat fiA-B

is well-defined

Check two things :

④ If a f A
,
then f(a) EB

② If some or all
of the

be
elements from A can

expressed in more
thanI one way then we must

check that if asa
are

two expressions
of the sameJelement in A (ie a = ach

then +(a) = f(nz)



Ex: Let fiQ-Q where

f(5) = (!) .

Is f well-defined ? Yes
Y
.

roofthat f is well-defined :

④ Let C
.

So , 4,
bEK and b+ O .

Then
,
f() = (3) =↳

We have that a
be-and b 10 (since b + 0) .

So,
&

.

② Suppose : -ER and - = -



Is +(5) = f(z)
d1 :

Since = then by squaring2

both sides we get (E)↳so , f(π) = f(z) ↑
You might ask, why

is this true ?

odi
Recall how we define two

fractions

to be equal :I T =

E IW means Wz = Xy

&



I Suppose +
= z IThen ad = bc .

So
,
(ad) = (b)

iser
well-I Then ,

ad = bc sined)
So, a

& 2

I ↳ T I
fi

From ① and ② above

-> is well-defined.
#



: Let neZ , n, 2 .

Pick atI .

Define fa : In+ In

by fa(X)
= 2 .X

---

He'sdo
someexamplese.

when n = 4
-

z4 Ey
fi f

,
(i) =T:=

one · T
f
,
(i) =T -T =T

-

T-- -g g f (i) =T =2)-

i

--- 2 C-5 -- · 3 f
, (5) =T .5 =3



Ey Ru

Or-> fel) = E := ==

T · T f2(i) =z -T =I-g
fz

↑U-x. f(z) =2 .= =4Z
-

5

:
· 3

=
T

f2(3) ==3=

zu Ey -

= j
ta M

fs() = 3

5.- ·T

· Tg y:-I -- . 2

I

- --
-3



Ey 2

J

,

5 :

-T-g T

- · I
-

· 3

-

Therem: Let nez ,
n
,
2

.

ILet a E K
.

Let fa:Rnt InEbe given by fa(X) = - · x.

Then fa is well-defined .

:
④ Let n

where xER .



Since X
,
a EK we

Know axEK
.

Thus
,

falX) = a :x =T En .

② Le + X , 5 E En where
T =5 .

②Then , since X = Y

↓

fa(x) = . = = .T = fall .
A
I

when we talked
about

well-defined operations
we proved thatEif 5 == and
then bod = T : =



review
Hammack , Ch81x (B - 2)

= (Ax3) - (Axd

Where A
,
B
,
C are sets.

Prof:

(2) : Let we AX(B
- c)

Then, w = (x , y)
where XEA and yEB-C .

So
, Xe

A and y EB and y &C .

Then, (x ,y) -AXB- SuCer



und(x ,y) AXC a sinceOy C
Thus , (x ,y)f(AxB) - (AxC)
Therefore,

AX(B - c) -(AxB) - (AXC) .

: Let ze(AxB) - (AXC) .

Then, zE (AxB)
and

&z((AxC) .

So
,
z = (x , y) where

x =A and ye B]
- and y C

.

&
↑uniquelyz = (x,3) #AXC 7



means XA or YAC
but we know XEA

since zEAXB So-
we can conclude that y &C

Thus
,

since
XEA

z = (x ,y) - AX(B
-Cz-yeB

YEC-
Hence

(AxB) - (Axc) [AX(B
- c).

#


