Inverse function

1) one-to-one function
2) onto function

3) one-to-one correspondence function



Definition:
The function / : X —Y 1s said to be one-to-one function
ifforall x ,x, eX =D,

.][1 ('):1) :.][1 ('):2) :> xl =x2

or
'Il ix}l :>j (x1)ij ('Ij) :

(1) The function f, 1s not one-to-one, because

f.(b)y=f (c)=vbuth #c.

(2) The function f, 1s one-to-one, because for all
x,x,eX =D ‘

f.x)=/f,(x,)) = x =x,.
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Definition:

The function f :X —Y ., y =f(x) 1s said to be onto
function 1f for all y €Y there exists x € X such that
vy =/ (x). That 1s the function 1s onto 1f R, =Y .

1/The function f, 1s onto, because R fl:{u,v ,w}:Y :

2|The  function  f, 1S not onto, because

sz :{u,'v_,w,y};tY :
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Definition:
The function /" : X —Y , y =/ (x) 1s said to be one-to-

one correspondence function if the function 1s one-to-one
and onto.

(3) The function f, 1s one-to-one, because for all
X,Xx,€X =D,

f.x)=f.(x) = x =x,.
The function f, is onto, because R, ={uy w|=Y .

Then f, 1s one-to-one correspondence]

/s
X7 Y
c? > U
b > V
£ > W




Example:
Determine whether each function is one-to-one, onto or one-to-
one correspondence

Df:R->R, f(X)=2x+3

Solution:
(1) f :R>R, f(x)=2x +3
Vx,x,eD, =R
f(x)=f(x)=2x +3=2x_+3 = 2x =2x, = x =X,
then the function f 1s one-to-one.

Since R, =R = co-domain, then the function f is onto.



2) f:RoR, f(x)=x
Vx,x,eD, =R

f(x)=f(x,) =2x =x, 2x =tx

then the function /* 1s not one-to-one, for example

f(=D)=f(1)=1but -1=1.

Since R, =[0,00[# K, then the function / 13 not onto.
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Definition:

If the function [ : X —»Y , vy =f(x) one-to-one
correspondence, the function has an mmverse function,
denote /7', suchthat f 7Y > X and x =f ().

Df:R—>R, f(X)=2X+3 1-1correspondence

y=2x+3
2x=y—3
x=50-3)

1
fTR-R f_l(J’)=§()’—3)



