
Combining Functions

♦♦ Perform arithmetic operations on functions
♦ Perform composition of functions

5.1



Five Ways of Combining 
Two Functions f and g

• Addition

• Subtraction

• Multiplication

• Division

• Composition
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Definitions

• Addition

• Subtraction

• Multiplication

• Division

• Composition

If f(x) and g(x) both exist, the sum, difference, 
product, quotient and composition of two 
functions f and g are defined by
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f +g (x)= f(x)+g(x)

f -g (x)= f(x)-g(x)

fg (x)= f(x)×g(x)

f(x)f (x)=  where g(x) 0g g(x)

f g (x)= f(g(x))



Examples of Evaluating 
Combinations of Functions –
Using Symbolic 
Representations



Example of Addition of Functions:
Let f(x) = x2 + 2x and g(x) = 3x - 1
Find the symbolic representation for the function f + g
and use this to evaluate  (f + g)(2) 

(f + g)(x) = f(x) + g(x) = (x2 + 2x) + (3x − 1) Use definitons
(f + g)(x) = x2 + 5x − 1             Combine terms
(f + g)(2) = 22 + 5(2) − 1 = 13   Set x = 2 (evaluate)

--------------------------------------------------------------------------
or Evaluate each function, then combine
(f + g)(2) = f(2) + g(2)       evaluate each function

= (22 + 2(2)) + (3(2) − 1)  show the terms
= 13       combine



Graphical Example of Addition of Functions

Compute

f(2)  +  g(2)

Compute

f(-3) +  g(-3)

-2 + 1 = -1

4 + -3 = 1



Example of Multiplication of Functions:
Let f(x) = x2 + 2x and g(x) = 3x − 1

Find the symbolic representation for the 
function fg and use this to evaluate (fg)(2)

(fg)(x) = (x2 + 2x)(3x − 1)   use the formulas
(fg)(x) = 3x3 + 6x2 − x2 − 2x   multiply the terms
(fg)(x) = 3x3 + 5x2 − 2x        combine terms

Or 

(fg)(2) = f(2) × g(2)   use the individual formulas

= (22 + 2(2)) × (3(2) – 1)  set x = 2 in the formulas

= 8 × 5 = 40   evaluate & multiply

So (fg)(2) = 3(2)3 +5(2)2 − 2(2) = 40  set x = 2



Example of Composition of Functions:
Let f(x) = x2 + 2x and g(x) = 3x - 1

Find the symbolic representation for the function     
f ° g and use this to evaluate (f ° g)(2) 



Example of Composition of Functions:
Let f(x) = x2 + 2x and g(x) = 3x - 1

Find the symbolic representation for the function f ° g
and use this to evaluate (f ◦ g)(2)

(f ◦ g)(x) = f(g(x)) = f(3x – 1)     use formula for g(x)
= (3x – 1)2 + 2(3x – 1)  evaluate f at g(x)

(f ◦ g)(x) = (3x – 1) ( 3x – 1) + 6x – 2  expand terms

(f ◦ g)(x) = 9x2 – 3x – 3x + 1 + 6x – 2   multiply

(f ◦ g)(x) = 9x2 – 1     combine terms

So (f ◦ g)(2) = 9(2)2 – 1 = 35    set x = 2



Example: Let f(x) = 1-5x and g(x) = 2x + 6

Find (f ◦ g)(x).

Find (g ◦ f)(x).



Example: Composition 
from tabular displays for 
functions.

Find (g ◦ f)(1)

Find (f ◦ g)(4)

Find (f ◦ f)(3)





f(1975) = _____ g(f(1975)) = _____





Evaluating Combinations of 
Functions Numerically

•• Given numerical Given numerical 
representations for representations for ff
and and gg in the table in the table 

•• Evaluate Evaluate 
combinations of combinations of ff
and and gg as specified.as specified.

x 5 6 7 8
f(x) 8 7 6 5

g(x) 6 5 8 7
 

x 5 6 7 8
(f + g)(x)     

    
(fg)(x)     

    
(f ° g)(x)     

 



Examples:

((ff + + gg)()(55) = ) = ff((55) + ) + gg((55) = ) = 88 + + 66 = = 1414
((fgfg)()(55) = ) = ff((55) ) •• gg((55) = ) = 88 •• 66 = = 4848
((ff °° gg)()(55) = ) = ff((gg((55)))) = f(= f(66) = ) = 77

x 5 6 7 8
f(x) 88  77 66 55

g(x) 66  55 88 77
 

x 5 6 7 8
(f + g)(x) 1144

(fg)(x) 4488

(f ° g) (x) 77
 



Answers:

x 5 6 7 8
f(x) 8 7 6 5

g(x) 6 5 8 7
 

x 5 6 7 8
(f + g)(x) 14 12 14 12

 
(fg)(x) 48 35 48 35

 
(f °°  g)(x) 7 8 5 6

 

GivenGiven
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