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Types of Functions -
The functions can be different types. These functions are important in mathematics and ip
many applications of computer science.
One-to-one Function. A function from A into B is one-to-one or injective, if for all elementg
X, X, in A such that f (x,) = f (x,). implies x, = x,
That is, if no elements of A are assigned to the same element in B or equivalently, if each
element of the range corresponds to the exactly one element of the domain, the f is one-to-one,

A f B
_-)
~__ . 7
\ . VA
. //:
/ . .
L]
(a) Injective ' s & (b) Not injective

Example Let A={1,2,3},B=1{ab,c, d}and letf(l)=a, f(2) =cand f(3) = d. Then
fis injective since the different elements 1, 2, 3 in A are assigned to the different elements a, ¢, d
respectively in B.
Example If f (x) = 3x — 1 is one-to-one function because
fex)=fx) = 3x-1=3x,-1"= x'=x,
Many-one Function. A function f from A to B is said to be many-one if and only if two or
more elements of A have same image in B.

- Many-one function
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paample . Let/ (X) = x%, xis any real number and fiR SR, then fis many-one functi

1 f(h=12= o ' . ion.

For = l ;;»(‘l.) . Land x=-1,f(-1)= (= 1) =1 Thus we find f(1)=f(=1)=1 which
gows that two sunet number — 1 and 1 are assigned to the same number 1 under f, Therefore f
. pany-one function. ' y

Into bunctm‘n. A tuqcuqn I from A to B is called into function if and only if there exists at
past 00¢ element 1n B which is not the image of any element in A, i.e., the range of f is a proper
ghset of co-domain of f.

Onto Function. A function f from A to B is onto, or surjective if every element of B is the
age of some element in A, that is, if B = range of f [Fig. (a) and (b)]

-

——

] in order to check whether y = f(x) from a set A to set B is onto or not, write x interms of y and
gifforevery y € B,x € A If so, it is onto. Otherwise, it is into.

A B A B A B
e » - B >
. \‘ - / ° o \] - ¥ Oy P
(b) Surjective (c) Not sunjective

(a) Surjective

real number and f : R — R, then fis not onto. The reason
then the range of f can not be equal

Example Letf(x)= X2, x is any
K that we can not
bR

Bijective Function. A TufX ]
oorrespondence, if f 1S both mjecu:e and s

find a real number whose square 1S negative,

n. A function f from A to B is said to be bijective or one-to-one
; urjective i.e., both one-to-one and onto
B

Y
°
.

—_
Yy Y Y Y Y i
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