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Composition of Functions

Composition of Functions

Composition of functions combines two functions to form a

new function.

If f maps A — Band gmapsB — C, theng - f maps A — C.

It shows how outputs of one function become inputs of g
another.

(COMPOSITE FUNCTION |
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Composition of Functions

Definition :

Let A —>B,g:B—C g
The composition of g with f Is:
(9-1)(X)=g(1(x)) /W
K La | {fo
First apply f, then apply g.
Domain of g - f = Domain of f. \/ U u



Composition of Functions &

= x
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Process of Composition T

| @3

To find gof(X):

1. Take x from A

2. Apply f to get f(x)

3. Take f(x) and apply g
4. Final output Is g(f(x))
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Composition of Functions

IV STIT e

Example 1

Let
f(x) =2x+1

g(Xx) = X2
Compute (g - f)(X):

(90f)(z) = g2z +1) = (2o +1)
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Composition of Functions

(f= 9)(X) F(9 (x))

g(x) = x—1 f(x) = 2x

3 lirst do applv i(x)
: g(\) Lo l‘\'*ll“(ullll)ul)
g(x) F(x)
subtract 1 Multiply by 2

f(g(5)) 5—>» 4 ——S5 =8
f(g(7)) 7—m> 6 —>5 12
f(9(3)) 3—m> 2 @ —> 4

domain range of g(x) range of
g(x) domain of f(x) F(x)
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Composition of Functions

U /J f//yr/fvs
Example 2
Let f(x) =x -3, g(X) = 5x

Compute (f - g)(X):
(fog)lz)= f(5z) = bz — 3

Note: g - fand f - g are usually not equal.
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Composition of Functions

Example 3 (Functional Mapping) T ITTE

Set A={1, 2, 3}

SetB={2, 4, 6}

SetC ={4,38, 12}
F={(12),(2,4), (3,6);
g=1(2,4), (4,8), (6,12)}
Composition g - f:
1—>2—>4

2—>4—8

3—>0—12

So,g-t={(1,4), (2,8), (3,12)}
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Composition of Functions

Graphical Interpretation NSTIT O

» Functions can be visualized as arrows connecting sets.
» Composition chains these arrows into a single mapping
from the first set to the last.

» Useful In transformations, geometry, and computer

science.
f(x) g(x)
‘—“[ 3 57 8 910 1 2 34 S67 8 910
| \ &) g\ 7
’4 g(f(2)) = V4

— L
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Composition of Functions

INSTIT Fiev s

Properties of Composition
Assoclative:

ho ( go f ) — (} ) C g) 0 f

Not commutative:
gof7fog

ldentity function acts as a neutral element

Discrete Mathematics With Probability And Hypothesis Testing  Dr.K.Sasikala, Assistant Professor Mathematics 9/14




Composition of Functions &

INSTII I FEE

Application Areas

» Computer algorithms

» Data processing pipelines
» Mathematical modeling

» Geometric transformations
» |Input—output systems

» Machine learning functions
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Composition of Functions

Composition of Functions

If f A—Bandg: B — C,
Then the composition is: g - f (x) = g(f(x)) i,
Connects two functions into one process. A"

(COMPOSITE FUNCTION |

{,v'—\,.

. - RN
- - .’
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Composition of Functions

© KEY CONCEPT For Your Notebook

Operations on Functions

Let fand g be any two functions, A new function i can be defined by
performing any of the four basic operations on fand g.

- e — ——— ——— — — — —

Operation Definition Example: fix) =5x. gix) =x + 2
| Addition Ilx) = fix) + gix) ) =5x+(x+2)=06x+2
Sublraction hix) = flx) — gix) Nxl=5x—(x+2)=dx 2
Multiplication liix) = fix) « gix) Mx) = Sxlx + 2) = Hx" + 10x
Division liix) AL ix) L. ~
) K. £

The domain ol /» consists of the x-values that are in the domains of both
fand g Additionally, the domain of the quotient does not include x-values
for which gi{x} = 0

S — — —— —— ———— ———— ——— ——
’ ’ ’
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Composition of Functions =

INSTIF e

| @3

Summary

» Composition combines two functions into one.
> (g - 1)(x) = g(f(x))
»Order of composition Is Important.

»\Widely applicable in mathematics and computer
sclence.
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Composition of Functions

Thank You
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