Lesson 2: Function Operations

ApexMath

Notes

1) Overview of Function Operations

e Functions can be combined through addition, subtraction, multiplication, and division.

e Notation:
(f+9)@) = f@) +9(2), (f - 9)(@) = F(2) — gla),
(- 9)(@) = F(@)g(a). (g) () = f;(—i g(z) £ 0

e Composition of functions: (f o g)(z) = f(g(z))

2) Domain Considerations

e For combined functions, the domain is the set of all x values common to both functions
where the operations are defined.

e For division, g(x) # 0.

e For composition, the input z must be in the domain of g and g(z) must be in the
domain of f.

3) Example Functions
fx)=2x+3, glx)=2"-1

Walkthrough of Example Questions

Example 1: Addition and Subtraction
Compute (f + g)(z) and (f — g)().
(f+9)(@) =f@)+g(z) = Qe +3) + (2" — 1) =2” + 20 +2
(f = 9)(x) = f(x) —g(x) = 2x +3) — (2 = 1) = —a” + 22 +4
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Example 2: Multiplication and Division

(f-g)(x) = (22 +3)(2® — 1) =22° + 322 — 22 — 3

(g) (x):%, x # +1

Example 3: Composition

(fog)(x)=flg(x) =2(x* = 1) +3 =227+ 1
(go f)(x)=g(f(z) = (2x+3)* -1 =42 + 122 + 8

Worksheet

A. Function Operations

Let f(z) =2*+2 and g(x) = 3z — 1.
1. Compute (f + g)(x)
2. Compute (f — g)(z)

3. Compute (f - g)(z)
4. Compute (g) (2)
5. Find (f o g)(z) and (g o f)(z)
B. Domain Practice
1. f(x)=vz+1, g(z)=2x—3. Find the domain of (f + g)(z)

2. f(z) =2*—4, g(x)=+/z—1. Find the domain of (f - g)(x)
3. f(z)=1/(x —2), g(x)=2x+5. Find the domain of (f o g)(x)

Answer Key

A. Function Operations
L(f+9)@)=>0*"+2)+Bx—-1)=a*+32+1

(f +9)(x) = 2% + 3z + 1

2. (f—g9)@)=(2*+2)—Br—1)=2*>—-32x+3

(f —g)(x) =2" =32 +3




3. (f-9)(x)=(2*+2)(3x — 1) =32% — 2* + 62 — 2

(f - g)(x) = 32° — 2% + 62 — 2

4. (5) (x) = gi—ff, r#1/3
f ot 42
(5) (x) =5, 1 %7 1/3

5. (fog)(x)=f(g(x))=fBz—1)= Bz —1)>+2 =92 — 6z + 3

(fog)(w)=92"—6x+3

6. (90 f)(x) = g(f(2) = gla® +2) = 3(a® +2) — 1 = 32% + 5

(90 f)x) = 32> +5

B. Domain Practice

L. (f+9)(z)=vVze+1+(x—-3)—2+1>0 = > -1

Domain: all real numbers x > —1

2. (f9)@)=@*—-4YVr—-1—-2-1>0 = z>1

Domain: all real numbers x > 1

3. (fog)(@) = flgla) = 1/(x+3) = a # -3

Domain: all real numbers except — 3




