
Math-3

Lesson 4-1

Linear Combinations of Functions



Combining Functions Algebraically

Multiplication by a number

1)( 2 −= xxf

?)(2 =xf Replace “f(x)” with parentheses

2 (     )

Substitution step → 𝑓 𝑥 = 𝑥2 − 1

2𝑓 𝑥 = 2(𝑥2 − 1) Simplify →

2𝑓 𝑥 = 2𝑥2 − 21)( 2 −= xxf



24)( += xxf
Perform the indicated operation:

3f(x) = ?

-2g(x) = ?

35)( +−= xxg

5g(-3) = ?

)24(3 += x 612 += x

)35(2 +−−= x 610 −= x

)3(− g 3)3(5 +−−=

18)3( =−g

90)18(5)3(5 ==− g



= (            ) – (             )  

24)( += xxf

“Linear combinations of functions”

f(x) - g(x) = ? 

35)( +−= xxg

= (            ) – (             )  

24 +x 35 +− x

3524 −++= xx

19 −= x

(1) Replace with parentheses, (2) plug in, (3) Simplify.

f(x) - g(x)



= (             ) – 2(             )  

24)( += xxf

Perform the indicated operation:

g(x) – 2 f(x)

35)( +−= xxg

= (            ) – 2(             )  

24 +x35 +− x

4835 −−+−= xx

113 −−= x

(1) Replace with parentheses, (2) plug in, (3) Simplify.

g(x) – 2 f(x)



= -3(            ) – 2(             )  

24)( += xxf

Perform the indicated operation:

35)( +−= xxg

-3 f(x) – 2 g(x) = -3(            ) – 2(            )  

24 +x 35 +− x

610612 −+−−= xx

122 −−= x

(1) Replace with parentheses, (2) plug in, (3) Simplify.

-3 f(x) – 2 g(x)



214)( 2 −+= xxxf

Perform the indicated operation:

f(x) ÷ g(x) 

3)( −= xxg

)             (

)                   (
=

)3(

)214( 2

−

−+
=

x

xx

)3(

)3)(7(

−

−+
=

x

xx

(1) Replace with parentheses, (2) plug in, (3) Simplify.

𝑓 𝑥 ÷ 𝑔 𝑥 = 𝑥 + 7



145)( 2 −−= xxxf

Perform the indicated operation:

g(x) ÷ 2 f(x)

3)( += xxg

)             (

)                   (
=

)145(2

)3(
2 −−

+
=

xx

x

)2)(7(2

)3(

+−

+
=

xx

x

(1) Replace with parentheses, (2) plug in, (3) Simplify.



New Notation

f(x) – g(x) = (f – g)(x)

Rewrite the following in the new notation. 

g(x) – 2 f(x)

-3 f(x) – 2 g(x)

f(x) ÷ g(x) 

))(2( xfg −=

))(23( xgf −−=

)(x
g

f








=



Perform the indicated operation:

?)(
2

=







x

j

k

2

3

15

)5(2

x

x−
=

xx

xxx

**3*5

***)2(*5 −
=

3

2x−
= x

3

2
−=

215)( xxj = 35)( xxk −=

(2j – 3k)(x) )5(3)15(2 32 xx −−=
23 3015 xx +=

(2j – 3k)(-1) = 15 −1 3 + 30 −1 2

(2j – 3k)(-1) = 15



What does this mean?

215)( xxj =
35)( xxk −=

(j + k)(-2)

32 515)()())(( xxxkxjxkj −=+=+

32 515)()( xxxkxj −=+

32 )   (5)   (15)2)(( −=−+ kj

32 ) 2- (5)  2- (15 −=

4060+=

100=

Another way to do it:

)2()2()2)(( −+−=−+ kjkj

32 )2(5)2(15)2()2( −−−=−+− kj

4060+=

100=



214)( 2 −+= xxxf

Perform the indicated operation:

(f – 2g)(-1)

3)( −= xxg

21)1(4)1()1( 2 −−+−=−f 24−=

3)1()1( −−=−g 4−=

f(-1) – 2g(-1)

)4(224 −−−=

824+−=

16−=

f(-1) – 2g(-1)



Combining Functions Algebraically

Product:   (fg)(x) = f(x) * g(x)

2)( += xxf 2)( −= xxg

)2)(2())(( −+= xxxfg

4))(( 2 −= xxfg



xxf 3)( =

?)1)(32( =−+ gf

4)( −= xxg

)5(3)3(2 −+−=

)1(3)1(2)1)(32( −+−=−+ gfgf

]4)1[(3)]1(3[2 −−+−=

156−−=

21−=

Method 1:  Write as two separate functions then combine the result.



32)( −= xxf

?)1)(23( =−+ gf

54)( −= xxg

1914))(23( −=+ xxgf

)54(2)32(3))(23( −+−=+ xxxgf

10896 −+−= xx

1914 −= x

19)1(14)1)(23( −−=−+ gf

1914 −−= 33−=

Method 2:  Find linear combination of the functions THEN plug in.


