Lesson 2: Function Notation - Part One

Friday, August 31, 2018 2:40 AM

Functions Page 1



Functions Lesson #2:

Function Notation - Part One

Mapping Notation

In the previous lesson we discovered some ways in which functions can be represented:
* in words * atable of values * a set of ordered pairs
* a mapping (or arrow) diagram ® an equation * a graph

e function notation (this unit)

A function was defined in mapping notation as follows:

“A function from a set D, the domain, to a set R, the range, is a relation in which
each element of D is related to exactly one element of R.
If the function f maps an element x in the domain to an element y in the range,
we write fix —y.”

Consider the function f: x — Zx + 3 defined on the set of real numbers.

Under this function we know that 5 — 2(5)+3 ie 5 — i3,
We say that under the function f, the image of 5 iz 13
We also say that the vaiue of the function is 12 when v =5,

Function Notation

In most math courses, function notation is used to replace the mapping “p
notation f: x — 2x+3. Under a function f, the image of an element x /\ A
in the domain is denoted by f(x), X J\X)

which is read “f of x”. \/ N
f \nput ovtput
In the example above, the function f can be defined by the formula f(x) =2x+ 3.
The notation #x} = 25 + 3 is called Bunciion notation.

REof % "Hae neton of x” £G0) nsteoel of
We showed above, that, under the function f, the image of 5 is 13. We write f{i5)=13.

mapping notation function notation equation of graph of function
fix— 2x+3 Bamaas o dmiEag
£:5—>2(5+3 f5=25)+3 y=2(5)+3
£5-13 =1 (5, ;53 y=13

The symbol f(x) isread as “f at x” or “f of x”.
fix) provides a formula for the function f, and also represents the value of the function for a
given value of x.

In function notation:
* fix) does not mean f times x. * Values of the independent variable
represent the inputs of a function and
are shown on the horizontal axis.

* The “name” of the function is f. * Values of the dependent variable
represent the outputs of a function and
are shown on the vertical axis.
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310  Functions Lesson #2: Function Notation - Part One

ClassEx.#1 | Consider ulc 1uuuluu J\.X() ivj’?ﬁ)ﬂ:’li gus[—fnjce’tvc:ugc
2) f3 = (3) +5 b) ¢() = 4= () o fid)= (5
A =415 T2 - 415
’ Aoutput =9
d) (2} = L' <_Q\ e)j‘(i?)—gﬁf_)’

0’°+5 - 1-0
5-4 = |

\l
6\
W

Consider the function f defined by f = 5:&3 ~2x,x € R. Determine:

a) f(-3) b) the Vahl{:-e of{ when(x )2 the i 1$age of 7 under f ( )
=5(-3*- (-3 (@)=5(y° 9(27 (1= 5@)3-2(7
=55<(;7+£ =5(8)- Y4 = T70]
= 125t 6 =4o-4 236

e) an expression for f(a) f) an expression for f{2x

£() = Bo* -0 £(ax) = 5(2x —J(o’lﬂ

—5(8x33 Yy
= 4O x3-Yx

Class Ex. #3

If P(x)=4x>—6x+ 1, determine a simplified expression for P(x —3).

= Y(x- 3 - 6(Xx-3) +|

Complete Assignment Questions #1 - #7

Class Ex. #4 Consider the function fx}:= iy —3, x € R.
a) Determine the value of x if f(x1=47. “ t L[+‘73- 10 X'+§
y7= |0X’3 )("5 nkrown inPoi- 5
b) Solve the equation f{x) =—23. O IIOOX
0
-3 = 10X~ solve 4or x
& ¥ S=x
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b) Solve the equation f(x) = 711

IED'S S +5

L/:XJ-5 MPJ'L 'C(?D'-'LI

F(-3)=1

¢) Solve the equation f(r) =75, where #>0. Answer as an exact value and as a decimal to

the nearest hundredth.

Complete Assignment Questions #8 - #13

Assignment

1.

Each statement refers to the function f whose graph has equation y =f(x).

Circle the correct choice.

a) fis the/ value of the function.
b) The values of x represent the outputs of the function.
¢) The values of f(x) represent the inputs /@of the function.

d) The values of y represent the inputs / of the function.

e) x represents the / dependent variable of the function.
f) fix) represents the independent / variable of the function.
g) y represents the independent / Variable of the function.

If fix) =5x—"7, determine:

a) f(2) b) f=3) ¢) f0)
fl2)=5(2)->
A=) =

#1,06)0. 8.9
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3. Function g is defined by g(x)=6— Evaluate
a) g(4) b) (- ) ) g(\/3)
4. A function f is defined by the formula f(x) = x>+ 1. Find
a) theimage of 2 under f b) the value of f at —7. ¢) an expression for fla)
5. If flx) =x> = 2x*>—x—35, evaluate
a) f(5) b) f(=3)
6. Consider the function f defined by fix) =8 —2x, x € R. Determine
a) f(4) b) the value of f when x=-—4 ¢) the image of 0.5 under f
d) an expression for f(2r) e) an expression for fla + 3)
7. If F(x)=3x*—2x—9, determine a simplified expression for
a) F(—x) b) F(x-5)
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b) If g(x) =6x+ 3, then determine the value of x if g(x) =-24.
¢) If g(r) =56 — 3¢, then determine the value of 7 if g(f)=11.

d) If h(x) = —3x+ 1, then determine the value of x if A(x)=22.

e) If P(x) =50 —3x2, then determine the values of x if P(x)=-25.

9. Consider the function f defined by f(x) =6x—15. Find

a) f(0) b) an expression for f(2x + 1) ¢) the solution to the equation f{(x) =27

10. A function C is defined by C(x)=+/x where x>0.
a) Evaluate

k)

b) If C(x)=9, find x.
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11. A function g is defined by the formula g(r) =7+ 12
a) Calculate the value of g(4) + g(-2). b) If g(a 2) =48, determine all possible
values of a.

12. If fix)=3x—1 and f(r) =8, then r=
Choice 7
A. 3
T
C. 3
D. 23

13. A function f is defined by the formula f(x)=8+/x, x € R.
Response The value of £f(144) is :

(Record your answer in the numerical response box from left to right) Djjj

Further assignment questions on Function Notation - Part One will appear in the assignment
of the next lesson, Function Notation - Part Two.

Answer Key
1. a) name b) inputs ¢) outputs d) outputs
e) independent f) dependent g) dependent
2.a) 3 b) 22 c) -7 3. a) -10 b) -30 c) 3
4. a) 9 b) -342 ¢) a@+1 5. a) 65 b) 47
6. a) 0 b) 16 c) 7 d) 8-4r e) 2-2a
7. a) 3x%+2x-9 b) 3x?-32x+76
8. a) 10 b) —5 ¢) 15 d -7 e) =5
9. a) -15 b) 12x-9 c) x=7 10.a) i) 4 ii) % iii) 5 b) 81
11.a) 26 b) +6 12. B 13.‘ 9 ‘ 6 ‘ ‘ ‘
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