Chapter one

Functions JIgll

Definition:

Let A and B be non-empty sets. The relation f from Ainto B is
called function, if each element of A is f- related to one and

only one element of B.
i.e
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For Examples

Is a function.
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Is a function.

Is not a function.

Is a function.




Definition:

A function f:A — B iscalled onto (surjective) if

and only if
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Example:

f(x)=2x+1 .. (1)
Lety € f
y=2x+1
y—1=2x
> =22 - (2)
2
Subineq (1)
—1
o) =2(*=)+1
fx)=y
Badxia allall
Definition:

f:A — Bis called one to one(injective) iff

flx)) = flx) @ x1 = x,

Xxq1,X, EA




Example:

xXx—2
f(x) = T 1
—2 —2
Let flxy) = :+1 , flx2) = Z+1

Now to prove f is one to one

Let f(x1) = f(x3)

x1—2 _ x2—2
X1+1 x2+1

(x1 + D —2) =(x; —2)(x, + 1)

xle_Z_le+x2=xlx2+x1_2x2_2

X1 — 2x, = X, + 2x,
3x; = 3x,
= X1 = X,
Definition:

A function f: A — B is called bijective iff f is both
one to one (1-1) and onto.




Example:
f:A—-B st f(x)=x
To prove f is bijective we must prove f is one to

one and onto

1- ¥x€eB 3dx €A st
flx)=x
f is onto.
2' If x1 — xz
« fxq) = fxp)
Thus, f is one to one
Therefore, by (1) and (2) we getfis

bijective.

HW

[s f is one to one or onto or bijective in the
following

1- f(x)=x—-5

2- f(n) =2n

3- f(x) =5x—-2




