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[Figure 1]

Alfred is getting ready to decorate the yard for Halloween. He always lights both sides of the
driveway with carved jack-o-lanterns. Alfred knows that Jacob, a local farmer sells his
smaller pumpkins for $2.75 each. He needs to write some type of a function rule to
determine the cost of 25, 35, 45 and 50 pumpkins. How can Alfred use the information he
knows to write the function rule?

In this concept, you will learn to write function rules.

Function Rule

A functionrule expresses the output value in terms of all operations performed on the input

value. A function rule can be expressed either using words or symbols. When a function rule
is written from the information given in an input/output table, the pattern represented in the
table must be represented by the function rule.

Let’s write a function rule for each of the following input/output tables:
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Input () Output (y)
2 7
3 10
4 13
5 16

First, look for a pattern between the input numbers and the output numbers.

The values of the output numbers are very close to the input number times three.

y=3z

Next, try the function rule to see if it works.

Y 3z
y = 3(2)
Y 6
Y 3z
y = 3(3)
Y 9
y 3z
y = 3(4)
y 12
y = 3z
y = 3(5)
y = 15

Next, if the function rule does not give the output number, determine what value could be
added or subtracted from the original function rule to give the desired output number.
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Each of the given output numbers is one greater than the output values found by y = 3z

Next, write a new function rule to satisfy the values given in the table.

y=3z+1

Next, try the new function rule to see if it works.

3z +1
3(2) +1
6+1
7

R R R w
I

= 3z+1
3(3) +1
9+1

R R R
I

= 3xz+1
3(4)+1
12+1

e e

= 3z+1
3(5)+1
15+1

R e’ w
I

The function rule y = 3x + 1 gives the output values shown in the table when the given
input values are used.
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Input (z)

First, look for a pattern between the input numbers and the output numbers.

Output (y)
-2

2

6

10

www.ck12.org

The pattern between the values of the output numbers and the input number is not obvious.
Perhaps trial and error may work to get started. Begin by doubling each of the input

numbers.

y=2x

Next, try the function rule to see if it works.

y = 2z
y = 2(-3)
Y —6
y = 2z
y = 2(-1)
Y —2
Y 2z
y = 2(1)
Y 2

Y 2z
y = 2(3)
Y 6
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Next, if the function rule does not give the output number, determine what value could be
added or subtracted from the original function rule to give the desired output number.

When z = 1 in the function rule y = 2z, the output number was y = 2. If 4 were added
to this, then the value of ‘¢’ would be 6 which is the given output number in the table.

Next, write a new function rule to satisfy the values given in the table.

y=2x+4

Next, try the new function rule to see if it works.

-3

2z +4
2(-3)+4
—6+4

SECEE
|

2z + 4
2(-1)+4
—-2+4

AU
I

2 + 4
2(1)+4
2+4

QR e e 8
I
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2z 44
2(3)+4
6+ 4
10

QR e e 8
I

The function rule y = 22 + 4 gives the output values shown in the table when the given
input values are used.

Input () Output (y)
2 7
3 10
4 13
5 16

The above input/output table can also be written as

z f(z)
2 7
3 10
4 13
5 16

The input values are now represented by ‘z ’ and the output numbers “y’ are represented

by f(z).

Therefore, the function rule y = 3z + 1 can also be written as f(z) = 3z + 1. This way
of writing a function rule is known as function notation.

flz) =3z +1

The above function notation can be read as:

There is a function * f’ written in terms of the variable ‘ &’ such that it equals 3z 4+ 1 or f
of  equals 3z + 1.
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If a function written in function notation form were given then to find the value of the
function for the input value ‘3’ the function notation could be written as.

If f(x) = —3x + 5 find f(3).
First, substitute ‘3’ for the value of ‘22’

f(z) = —-3z+5
f8 = -=-3(3)+5

Next, perform the multiplication to clear the parenthesis.

f3) = -3(3)+5
f(3) = -9+5

f3) = —9+5
f3) = —4

The answer is -4.

If f(z) =—3x+ 5 then f(3) = —4.
Examples

Example 1

Earlier, you were given a problem about Alfred and the pumpkins.

Alfred needs to buy small pumpkins that cost $2.75 each. Alfred needs to write a function
rule to figure out the cost of 25, 35, 45 and 50 pumpkins. What function rule can Alfred
write using function notation?

First, he can create a table to represent the information from the problem.
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x f(z)
25
35
45

60
Next, write a function rule, using function notation that can be used to complete the table.

f(z) =2.75z

Next, use the function rule to determine the value of f(z) for each of the given ‘ z’ values.
If f(z) = 2.75z find f(25).

Next, substitute 25 for ‘ 2’ in the function rule.

fz) = 2.75z
F(25) = 2.75(25)

Then, perform the multiplication on the right side of the function rule.

F(25) = 2.75(25)
F(25) = $68.75

The answer is 68.75.

Twenty-five pumpkins will cost $68.75.

If f(z) =2.75z find f(35).

Next, substitute 35 for ‘&’ in the function rule.

f(z) = 2.75z
£(35) = 2.75(35)

Then, perform the multiplication on the right side of the function rule.
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£(35) = 2.75(35)
£(35) = $96.25

The answer is 96.25.

Thirty-five pumpkins will cost $96.25.

If f(z) = 2.75z find f(45).

Next, substitute 45 for ‘ ’ in the function rule.

f(x) = 2.75z
£(45) = 2.75(45)

Then, perform the multiplication on the right side of the function rule.

f(45) = 2.75(45)
£(45) = $123.75

The answer is 123.75.

Forty-five pumpkins will cost $123.75.

If f(z) =2.75z find f(50).

Next, substitute 50 for ‘¢’ in the function rule.

f(x) = 2.75z
£(50) = 2.75(50)

Then, perform the multiplication on the right side of the function rule.

£(50) = 2.75(50)
F(50) = $137.50

The answer is 137.50.
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Fifty pumpkins will cost $137.50.
Example 2

For the given table, write a function rule using function notation to represent the
information given in the table.

z f(=)
9 8

1 10

15 14

17 16

Remember, the input numbers have been replaced with ‘2’ and the output numbers have
been replaced with f(z).

First, look at the two columns of given numbers to determine a pattern between the values.
The numbers in the second column are one less than those in the first column.

Next, write a function rule, using function notation, to represent the pattern.

fl@) =21

Next, test the function rule for each of the given ‘&’ values.

If f(z) =2 —1 find f(9).

Next, substitute 9 for ‘ ’ in the function rule.

fl@) = z-1
79 = 9-1

Then, perform the subtraction on the right side of the function rule.

f9) = 9-1
f9) = 8

12
https://flexbooks.ck12.0rg/flx/b/1198395


https://flexbooks.ck12.org/flx/b/1198395
https://www.ck12.org/
https://flexbooks.ck12.org/flx/b/1198395

Writing Function Rules www.ck12.org

The answer is 8.
If f(z) =2 —1 find f(11).
Next, substitute 11 for ‘ £’ in the function rule.

flz) = z-1
Ff11) = 11-1

Then, perform the subtraction on the right side of the function rule.

F11) = 11-1
Ff(11) = 10

The answer is 10.
If f(z) =2 —1 find f(15).
Next, substitute 15 for ‘ 2’ in the function rule.

flz) = -1
f(15) = 15-1

Then, perform the subtraction on the right side of the function rule.

Ff(15) = 15-1
Ff(15) = 14

The answer is 14.
If f(z) =2 —1 find f(17).
Next, substitute 17 for ‘ ¢’ in the function rule.

flz) = z-1
fan = 17-1
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Then, perform the subtraction on the right side of the function rule.

F(17) 17— 1
F17) = 16

The answer is 16.

All of the f(z) values calculated using the function rule match the f(z) values given in
the table.

The function rule f(z) = « — 1 represents the information given in the table.

Example 3

Write a function rule using function notation to represent the information given in the
following table.

12 6
9 4.5
7 35
4 2

First, look at the two columns of given numbers to determine a pattern between the values.
The numbers in the second column are one-half the numbers in the first column.

Next, write a function rule, using function notation, to represent the pattern.
1
)= —-x
f@) =3

Next, test the function rule for each of the given ‘x’ values.

If f(z) = %a: find f(12).

Next, substitute 12 for ‘ &’ in the function rule.
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f@) = e
1
2

f12) =

Then, perform the multiplication on the right side of the function rule.

f12) = 3(12)
f12) = 6

The answer is 6.

1

If f(z) = 3 find £(9).

Next, substitute 9 for ‘g’ in the function rule.
fl) = 3=
9 = 309

Then, perform the multiplication on the right side of the function rule.

f9) = 309
f(9) = 45

The answer is 4.5.

If f(z) = %a) find f(7).

Next, substitute 7 for ‘¢’ in the function rule.

flz) =
(7 =

N[ D=
8

—
-J
~

Then, perform the multiplication on the right side of the function rule.
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The answer is 3.5.

If f(z) = %a} find f(4).

Next, substitute 4 for ‘ 2’ in the function rule.

8

flz) =
f4) =

N|= N

—~
N
~

Then, perform the multiplication on the right side of the function rule.

(4)

~~
~
N
S
|
N o=

The answer is 2.

All of the f(x) values calculated using the function rule match the f(z) values given in
the table.

1
The function rule f(z) = §w represents the information given in the table.

Example 4

Write a function rule using function notation to represent the information given in the
following table.

z f(z)
9 27
1 33
15 -45
16 -48

First, look at the two columns of given numbers to determine a pattern between the values.
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The numbers in the second column are negative three times the numbers in the first
column.

Next, write a function rule, using function notation, to represent the pattern.

f(z) = -3z

Next, test the function rule for each of the given ‘x’ values.
If f(z) = —3z find f(9).

Next, substitute 9 for ‘£’ in the function rule.

flx) = -3z
) = -39)

Then, perform the multiplication on the right side of the function rule.

f09) = -309)
fO) = —21

The answer is -27.
If f(x) = —3z find f(11).

Next, substitute 11 for ‘2’ in the function rule.

f(z) = -3z
fan = —s()

Then, perform the multiplication on the right side of the function rule.

Fa1) = -3(11)
f11) = -33

The answer is -33.
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If f(x) = —3z find f(15).

Next, substitute 15 for ‘ 2’ in the function rule.

f(z) = -3z
f(15) = —3(15)

Then, perform the multiplication on the right side of the function rule.

F(15) = —3(15)
f(15) = —45

The answer is -45.
If f(z) = —3z find £(16).
Next, substitute 16 for ‘ £’ in the function rule.

flz) = -3z
7(16) = —3(16)

Then, perform the multiplication on the right side of the function rule.

f(16) = —3(16)
£(16) = —48

The answer is -48.

www.ck12.org

All of the f(x) values calculated using the function rule match the f(z) values given in

the table.

The function rule f(x) = —3x represents the information given in the table.

Example 5
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1 4
2 7
3 10
4 13

First, look at the two columns of given numbers to determine a pattern between the values.

The numbers in the second column are one greater than three times the values in the first
column.

Next, write a function rule, using function notation, to represent the pattern.

f(z) =3z +1

Next, test the function rule for each of the given ‘&’ values.
If f(z) =3z+1 find f(1).

Next, substitute 1for ‘ £’ in the function rule.

flz) = 3z+1
f(1) = 3(1)+1

Then, perform the multiplication on the right side of the function rule.

f1) = 3(1)+1
f = 4

The answer is 4.
If f(z) =3z +1 find f(2).

Next, substitute 2 for ‘2’ in the function rule.
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flz) = 3z+1
f2) = 3(2)+1

Then, perform the multiplication on the right side of the function rule.

f(2) = 3(2)+1
f2) =71

The answeris 7.
If f(z) =3z +1 find f(3).
Next, substitute 3 for ‘&’ in the function rule.

flz) = 3z+1
fi3) = 3(3)+1

Then, perform the multiplication on the right side of the function rule.

f3) = 3(3)+1
f3) = 10

The answer is 10.
If f(z) =3z +1 find f(4).
Next, substitute 4 for ‘2’ in the function rule.

flz) = 3z+1
f(4) = 3(4)+1

Then, perform the multiplication on the right side of the function rule.

f(4) = 3(4)+1
f(4) = 13
20

https://flexbooks.ck12.0rg/flx/b/1198395

www.ck12.org


https://flexbooks.ck12.org/flx/b/1198395
https://www.ck12.org/
https://flexbooks.ck12.org/flx/b/1198395

Writing Function Rules www.ck12.org

The answer is 13.

All of the f(z) values calculated using the function rule match the f(z) values given in
the table.

The function rule f(z) = 3z + 1 represents the information given in the table.

Review

1. Write a function rule for the following data.

9 1
il 9
15 5
16 4

2. Write a function rule for the following data.

-2 -6
0 -4
2 -2
4 0

3. Write a function rule for the following data.

0 0
1 2
4 8
5 10

4. Write a function rule for the following data.
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1 0
2 2
4 6
8 14

5. Write a function rule for the following data.

2 1
4 2
8 4
10 5
18 9

6. Write a function rule for the following data.

z f(=)
6 2
9 3
15 5
21 7
30 10

7. Write a function rule for the following data.

2 3

9 10
15 16
21 22
30 31
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8. Write a function rule for the following data.

3 -6

9 -18
15 -30
20 -40
24 48

Solve the following problem.

9. Sandwiches cost $3.45 each. Write a function rule for the cost, ¢, for a number of
sandwiches, s.

10. Now, find the cost of 3 sandwiches.
11. Find the cost of 6 sandwiches.
12. Find the cost of 9 sandwiches.
13. Find the cost of 2 sandwiches.
14. Find the cost of 8 sandwiches.

15. Find the cost of a dozen sandwiches.

Review (Answers)

To see the review answers, return to the Table of Contents and select ‘Other Versions’ or
‘Resources’.

Resources
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Example: Functions and Tables

Determine the value of . Then write the

function rule for the table.

4
(AgUtS ot {r'i‘b
I S
v

‘-\H-l

-4 o

.H_)"'l
Pl -3 g+
28 4 | okl
34 +] i LJJ-J

domiin finge

https://flexbooks.ck12.org/fix/render/embeddedobject/169467

EI Report Content Errors

24
https://flexbooks.ck12.0rg/flx/b/1198395

12.0rg


https://flexbooks.ck12.org/flx/b/1198395
https://www.ck12.org/
https://flexbooks.ck12.org/flx/b/1198395
https://docs.google.com/forms/d/e/1FAIpQLSf0FzLyIImbJsJ2gVKD2wVRCfkXuGTXeZLPXlng4U2KZ0Er9g/viewform?formkey=dHlaUFlvNnZrRzhPcWVWbzJ0ZGVFb1E6MQ&entry.1000002=https://flexbooks.ck12.org/user:c82fb0a2bc0f/cbook/basic-math-academic-bridge/section/6.2/primary/lesson/writing-function-rules-msm8/?interactive_disable=true&isLazy=false
https://flexbooks.ck12.org/flx/render/embeddedobject/169467

1.0

REFERENCES

Attributions

Credit: Willlian Warby

Source:
https://www.flickr.com/photos/wwarby/5144861467/in/photolist-BQCL54-8QCLjR-8QFN9q-8QFSZ3-8QCJ2e-8QCHA X-8QFPM5-8QCJHi-8QCHI2-8QFMGJ-puGzp-8QFQ

wS-8QFPeq-8QCJde-8QFNy1-8QFRA-8QCKIfr-8QFSiU-oVXftt-5wEq94-8QFSCm-5ALqss-5wJM4E-ghUfV-41rMNN-5wEp7i-8 QFRw(q-pAw41v-r7MQa-8NDc75-30fsSn-rf
uFj-rdMoM-0YNxUS-h6i6t7-7c98)J-cCEnG9-41nx4B-41nAPT-aAEEpD-7aZ2vn-rMCQDJ-qgbrn-5xR92w-5xR8tA-7cbn4Y-7aQ1bW-41nzJe-dpHoJL.-7axyx3

25



https://www.flickr.com/photos/wwarby/5144861467/in/photolist-8QCL54-8QCLjR-8QFN9q-8QFSZ3-8QCJ2e-8QCHAX-8QFPM5-8QCJHi-8QCH92-8QFMGJ-puGzp-8QFQwS-8QFPeq-8QCJde-8QFNy1-8QFRfA-8QCKfr-8QFSiU-oVXftt-5wEq94-8QFSCm-5ALqss-5wJM4E-qhUfV-41rMNN-5wEp7i-8QFRwq-pAw41v-r7MQa-8NDc75-3ofsSn-rfuFj-r4MoM-oYNxUS-h6i6t7-7c98JJ-cCEnG9-41nx4B-41nAPT-aAEEpD-7aZ2vn-rMCQDJ-qqbrn-5xR92w-5xR8tA-7cbn4Y-7aQ1bW-41nzJe-dpHoJL-7axyx3

