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Valued functions
So far all functions we designed output the 
results of com

putation via print statem
ents:
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So far all functions we designed output the 
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putation via print statem
ents:
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d
e
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f
o
o
(
<
p
a
r
a
m
e
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e
r
s
>
)
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<
s
t
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e
m
e
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r
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n
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H
owever, functions can also return (and thus 

represent) values.
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Valued functions
This function m

a
x returns the m

axim
um

 of 
two given num

bers:
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e
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m
a
x
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x
,
 
y
)
:
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>
 
y
:
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e
t
u
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x

 
 
e
l
s
e
:
 
r
e
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u
r
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y
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This function m

a
x returns the m

axim
um

 of 
two given num

bers:
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d
e
f
 
m
a
x
(
x
,
 
y
)
:

 
 
i
f
 
x
 
>
 
y
:
 
r
e
t
u
r
n
 
x

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
y

H
ere, the m

axim
um

 value will be returned to 
the caller.
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W
hen we call a function that returns a value, 

a function call is an expression representing a 
value being returned.
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Exam
ple.

m
a
x
(
3
,
 
4
) is an expression representing a 

value returned by the function m
a
x with 

argum
ents 3 and 4 (that is, 4).
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W
hat would this output?

d
e
f
 
m
a
x
(
x
,
 
y
)
:

 
 
i
f
 
x
 
>
 
y
:
 
r
e
t
u
r
n
 
x

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
y

p
r
i
n
t
 
m
a
x
(
3
,
 
4
)
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W
hat would this output?

d
e
f
 
m
a
x
(
x
,
 
y
)
:

 
 
i
f
 
x
 
>
 
y
:
 
r
e
t
u
r
n
 
x

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
y

p
r
i
n
t
 
m
a
x
(
3
,
 
4
)
 

O
utput: 4
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W
hat would this output?

d
e
f
 
m
a
x
(
x
,
 
y
)
:

 
 
i
f
 
x
 
>
 
y
:
 
r
e
t
u
r
n
 
x

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
y

p
r
i
n
t
 
m
a
x
(
3
,
 
4
)
 
+
 
m
a
x
(
5
,
 
6
)
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W
hat would this output?

d
e
f
 
m
a
x
(
x
,
 
y
)
:

 
 
i
f
 
x
 
>
 
y
:
 
r
e
t
u
r
n
 
x

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
y

p
r
i
n
t
 
m
a
x
(
3
,
 
4
)
 
+
 
m
a
x
(
5
,
 
6
)

O
utput: 1

0
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W
hat would this output?

d
e
f
 
m
a
x
(
x
,
 
y
)
:

 
 
i
f
 
x
 
>
 
y
:
 
r
e
t
u
r
n
 
x

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
y

p
r
i
n
t
 
m
a
x
(
3
,
 
m
a
x
(
4
,
 
5
)
)
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W
hat would this output?

d
e
f
 
m
a
x
(
x
,
 
y
)
:

 
 
i
f
 
x
 
>
 
y
:
 
r
e
t
u
r
n
 
x

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
y

p
r
i
n
t
 
m
a
x
(
3
,
 
m
a
x
(
4
,
 
5
)
)

O
utput: 5
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This function i

s
_
e
v
e
n returns a boolean 

value: T
r
u
e or F

a
l
s
e.
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d
e
f
 
i
s
_
e
v
e
n
(
n
)
:

 
 
i
f
 
n
 
%
 
2
 
=
=
 
0
:
 
r
e
t
u
r
n
 
T
r
u
e

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
F
a
l
s
e
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d
e
f
 
i
s
_
e
v
e
n
(
n
)
:

 
 
i
f
 
n
 
%
 
2
 
=
=
 
0
:
 
r
e
t
u
r
n
 
T
r
u
e

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
F
a
l
s
e

H
ere, x

 
%
 
y gives the rem

ainder of x
 
/
 
y.
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W
hat would this output?

d
e
f
 
i
s
_
e
v
e
n
(
n
)
:

 
 
i
f
 
n
 
%
 
2
 
=
=
 
0
:
 
r
e
t
u
r
n
 
T
r
u
e

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
F
a
l
s
e

p
r
i
n
t
 
i
s
_
e
v
e
n
(
1
8
2
3
)
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W
hat would this output?

d
e
f
 
i
s
_
e
v
e
n
(
n
)
:

 
 
i
f
 
n
 
%
 
2
 
=
=
 
0
:
 
r
e
t
u
r
n
 
T
r
u
e

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
F
a
l
s
e

p
r
i
n
t
 
i
s
_
e
v
e
n
(
1
8
2
3
)

O
utput: F

a
l
s
e
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W
hat would this output?

d
e
f
 
m
a
x
(
x
,
 
y
)
:

 
 
i
f
 
x
 
>
 
y
:
 
r
e
t
u
r
n
 
x

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
y

d
e
f
 
i
s
_
e
v
e
n
(
n
)
:

 
 
i
f
 
n
 
%
 
2
 
=
=
 
0
:
 
r
e
t
u
r
n
 
T
r
u
e

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
F
a
l
s
e

p
r
i
n
t
 
i
s
_
e
v
e
n
(
m
a
x
(
3
,
 
4
)
)
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W
hat would this output?

d
e
f
 
m
a
x
(
x
,
 
y
)
:

 
 
i
f
 
x
 
>
 
y
:
 
r
e
t
u
r
n
 
x

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
y

d
e
f
 
i
s
_
e
v
e
n
(
n
)
:

 
 
i
f
 
n
 
%
 
2
 
=
=
 
0
:
 
r
e
t
u
r
n
 
T
r
u
e

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
F
a
l
s
e

p
r
i
n
t
 
i
s
_
e
v
e
n
(
m
a
x
(
3
,
 
4
)
)

O
utput: T

r
u
e
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This boolean-valued function can be used in 
an i

f statem
ent.  W

hat would this output?

d
e
f
 
i
s
_
e
v
e
n
(
n
)
:

 
 
i
f
 
n
 
%
 
2
 
=
=
 
0
:
 
r
e
t
u
r
n
 
T
r
u
e

 
 
e
l
s
e
:
 
r
e
t
u
r
n
 
F
a
l
s
e

n
 
=
 
i
n
p
u
t
(
’
E
n
t
e
r
 
a
 
n
u
m
b
e
r
:
 
’
)

i
f
 
i
s
_
e
v
e
n
(
n
)
:

 
 
p
r
i
n
t
 
’
Y
o
u
 
e
n
t
e
r
e
d
 
a
n
 
e
v
e
n
 
n
u
m
b
e
r
.
’

e
l
s
e
:

 
 
p
r
i
n
t
 
’
Y
o
u
 
e
n
t
e
r
e
d
 
a
n
 
o
d
d
 
n
u
m
b
e
r
.
’
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U
se increm

ental developm
ent to define a function 

that com
putes the average of three num

bers.

First try:  Syntactically correct and runs.

d
e
f
 
a
v
e
r
a
g
e
(
n
1
,
 
n
2
,
 
n
3
)
:

 
 
 
r
e
t
u
r
n
 
0
.
0

p
r
i
n
t
 
a
v
e
r
a
g
e
(
1
,
 
2
,
 
4
)
 
 
 
#
 
A
l
w
a
y
s
 
r
e
t
u
r
n
s
 
0
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Second try:  Com
pute the sum

 and display it.

d
e
f
 
a
v
e
r
a
g
e
(
n
1
,
 
n
2
,
 
n
3
)
:

 
 
 
s
u
m
 
=
 
n
1
 
+
 
n
2
 
+
 
n
3

 
 
 
p
r
i
n
t
 
'
s
u
m
 
o
f
 
'
,
n
1
,
'
 
'
,
n
2
,
'
 
'
,
n
3
,
'
 
=
 
'
,
 
s
u
m

 
 
 
r
e
t
u
r
n
 
0
.
0

p
r
i
n
t
 
a
v
e
r
a
g
e
(
1
,
 
2
,
 
4
)
 
 
#
 
I
s
 
s
u
m
 
c
o
r
r
e
c
t
?
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Third try:  Com
pute the average and display it.

d
e
f
 
a
v
e
r
a
g
e
(
n
1
,
 
n
2
,
 
n
3
)
:

 
 
 
s
u
m
 
=
 
n
1
 
+
 
n
2
 
+
 
n
3

 
 
 
p
r
i
n
t
 
'
s
u
m
 
o
f
 
'
,
n
1
,
'
 
'
,
n
2
,
'
 
'
,
n
3
,
'
 
=
 
'
,
 
s
u
m

 
 
 
a
v
e
r
a
g
e
 
=
 
s
u
m
 
/
 
3

 
 
 
p
r
i
n
t
 
'
a
v
e
r
a
g
e
 
=
 
'
 
a
v
e
r
a
g
e

 
 
 
r
e
t
u
r
n
 
0
.
0

p
r
i
n
t
 
a
v
e
r
a
g
e
(
1
,
 
2
,
 
4
)
 
 
 
 
#
 
I
s
 
a
v
e
r
a
g
e
 
c
o
r
r
e
c
t
?
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Fourth try:  Fix a bug

d
e
f
 
a
v
e
r
a
g
e
(
n
1
,
 
n
2
,
 
n
3
)
:

 
 
 
s
u
m
 
=
 
n
1
 
+
 
n
2
 
+
 
n
3

 
 
 
p
r
i
n
t
 
'
s
u
m
 
o
f
 
'
,
n
1
,
'
 
'
,
n
2
,
'
 
'
,
n
3
,
'
 
=
 
'
,
 
s
u
m

 
 
 
a
v
e
r
a
g
e
 
=
 
s
u
m
 
/
 
3
.
0

 
 
 
p
r
i
n
t
 
'
a
v
e
r
a
g
e
 
=
 
'
 
a
v
e
r
a
g
e

 
 
 
r
e
t
u
r
n
 
0
.
0

p
r
i
n
t
 
a
v
e
r
a
g
e
(
1
,
 
2
,
 
4
)
 
 
 
 
#
 
A
v
e
r
a
g
e
 
i
s
 
c
o
r
r
e
c
t
!

O
ctober 4, 2010

Increm
ental D

evelopm
ent

24

Fifth try:  Return the average

d
e
f
 
a
v
e
r
a
g
e
(
n
1
,
 
n
2
,
 
n
3
)
:

 
 
 
s
u
m
 
=
 
n
1
 
+
 
n
2
 
+
 
n
3

 
 
 
#
p
r
i
n
t
 
'
s
u
m
 
o
f
 
'
,
n
1
,
'
 
'
,
n
2
,
'
 
'
,
n
3
,
'
 
=
 
'
,
 
s
u
m

 
 
 
a
v
e
r
a
g
e
 
=
 
s
u
m
 
/
 
3
.
0

 
 
 
#
p
r
i
n
t
 
'
a
v
e
r
a
g
e
 
=
 
'
 
a
v
e
r
a
g
e

 
 
 
r
e
t
u
r
n
 
a
v
e
r
a
g
e

p
r
i
n
t
 
a
v
e
r
a
g
e
(
1
,
 
2
,
 
4
)
 
 
 
 
#
 
A
v
e
r
a
g
e
 
i
s
 
c
o
r
r
e
c
t
!
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Sixth try:  Clean it up

d
e
f
 
a
v
e
r
a
g
e
(
n
1
,
 
n
2
,
 
n
3
)
:

 
 
 
'
'
'
R
e
t
u
r
n
s
 
a
v
e
r
a
g
e
 
o
f
 
i
t
s
 
3
 
p
a
r
a
m
e
t
e
r
s
'
'
'

 
 
 
s
u
m
 
=
 
n
1
 
+
 
n
2
 
+
 
n
3

 
 
 
a
v
e
r
a
g
e
 
=
 
s
u
m
 
/
 
3
.
0

 
 
 
r
e
t
u
r
n
 
a
v
e
r
a
g
e

p
r
i
n
t
 
a
v
e
r
a
g
e
(
1
,
 
2
,
 
4
)
 
 
 
 
#
 
A
v
e
r
a
g
e
 
i
s
 
c
o
r
r
e
c
t
!
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•  A
dd code in sm

all increm
ents.

•  Run your partial solutions. 

• Test and verify  before adding m
ore code.

•  U
se local variables to display partial results.

•  Rem
ove scaffolding  and clean up code.

•  M
ake sure your code is readable (understandable).

•  D
ocum

ent your code as you go.

O
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•  Increm
entally w

rite a valued function that converts 
fahrenheit to centigrade. 

•  Increm
entally w

rite a valued function that converts 
kilom

eters to m
iles.


