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A
 function is a sub

program
—

a sm
all program 

insid
e a program

—
w

ith
 a nam

e.

2

•
C

an b
e used

 anyw
h
ere anytim

e b
y calling its 

nam
e.

•
Perform

s som
e useful task (e.g., round

ing a 
real num

b
er to an integer).
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alls

Y
ou can call a function b

y its nam
e – e.g,  

type is a function
.
 T

h
e term

 in parens is 
called

 an argum
ent

.

3

>>> type(3
2

)

<type 'int'>

>>> type(3
.14

)

<type 'float'>
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onversion F
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Pyth
on h

as m
any b

u
ilt

-in functions.

4

>>> int('3
2

')    #
 C

onverts a string to an int

3
2

>>> int('not a num
b
er')

V
alueE

rror: invalid
 literal for int(): not a num

b
er

>>> int(3
.14

)    #
 T

runcates a float to an int

3
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>>> float('3
2

.6
')    #

 S
tring to float

3
2

.6

>>> string(3
.14

)     #
 F

loat to string

'3
.14

'

#
 Pyth

on uses th
ese functions – e.g.

N
 =  input('h

ow
 old

 are you')

print N
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>>> im
port m

ath
  #

 im
ports th

e m
ath

 m
od

ule

>>> print m
ath

     #
 prints th

e m
od

ule ob
ject

<m
od

ule 'm
ath

' from
 '/usr/lib

rary/m
ath

.so'>

>>> print m
ath

.sqrt(5
)  #

 O
b
jects use d

ot notation

2
.2

3
6

0
6

7
9

7
7

5

>>> print m
ath

.log(8
)  #

 b
ase e logarith

m

2
.0

7
9

4
4

15
4

16
8

>>> print m
ath

.log(8
,2

)  #
 b

ase 2
 logarith

m

2
.0
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ents are values

7

T
h
e argum

ent to a function can b
e any valid

 ex
pression.

>>> m
ath

.sqrt(M
ath

.pi * M
ath

.pi)

3
.14

15
9

2
6

5
3

5
8

9
7

9
3

1

>>> n = 4
0

0

>>> print m
ath

.sqrt(n)

2
0

.0

>>> m
ath

.sqrt('M
ath

.pi' * 4
)

T
ypeE

rror: a float is required
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Program
m

ing elem
ents can b

e com
b
ined

 togeth
er.

>>> m
ath

.ex
p(2

)     #
 returns e**2

7
.3

8
9

0
5

6
0

9
8

9
3

0
6

5
0

4

>>> m
ath

.log(2
)      #

 returns b
ase e log of 2

0
.6

9
3

14
7

18
0

5
5

9
9

4
5

2
9

>>> m
ath

.ex
p(m

ath
.log(2

))    #
 returns 2

2
.0

>>> m
ath

.log(m
ath

.ex
p(2

))

2
.0
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•
Pyth

on m
ath

 functions:

•h
ttp://d

ocs.pyth
on.org/lib

rary/m
ath

.h
tm

l

•
Pyth

on b
uilt-in functions

•h
ttp://d

ocs.pyth
on.org/lib

rary/functions.h
tm

l
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W
h
y functions?

1
1

•
E

nab
le you to b

reak up a program
 into its 

logical parts.

•
M

ake program
s easier to read

 and
 d

eb
ug.

•
M

ake program
s sh

orter b
y elim

inating 
repetitive cod

e; if you m
ake a ch

ange, you 
only h

ave to m
ake it in one place.

•
C

an b
e used

 for oth
er purposes in th

e 
future, even b

y oth
er program

s.
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L
et's W

rite S
om

e F
unctions

1
2

E
x
a
m
ple

.  S
uppose you w

ant to w
rite a 

program
 to print out th

ese fam
ous lyrics:

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
<
s
o
m
e
o
n
e
>
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
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If you know
 w

h
o <som

eone> is, say, J
oe, you 

w
ould

 just w
rite:

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’
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If you know
 w

h
o <som

eone> is, say, J
oe, you 

w
ould

 just w
rite:

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.
’

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

B
ut th

is cod
e h

as a lot of repetition!
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T
o save th

is repetition, w
e can d

efine a 
function for printing “H

appy b
irth

d
ay to you!” 

in th
e follow

ing w
ay.

d
e
f
 
h
a
p
p
y
(
)
:

 
 
p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’
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T
o save th

is repetition, w
e can d

efine a 
function for printing “H

appy b
irth

d
ay to you!” 

in th
e follow

ing w
ay.

d
e
f
 
h
a
p
p
y
(
)
:

 
 
p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
’

T
h
is function is nam

ed
 h
a
p
p
y

.
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T
o call or invoke

 th
is function h

a
p
p
y

, all you 
need

 to d
o is:
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T
o call or invoke

 th
is function h

a
p
p
y

, all you 
need

 to d
o is:

>
>
>
 
h
a
p
p
y
(
)
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T
o call or invoke

 th
is function h

a
p
p
y

, all you 
need

 to d
o is:

>
>
>
 
h
a
p
p
y
(
)

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
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T
h
e lyrics for J

oe can b
e sim

plified
 as:

h
a
p
p
y
(
)

h
a
p
p
y
(
)

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.
’

h
a
p
p
y
(
)
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T
h
e lyrics for J

oe can b
e sim

plified
 as:

h
a
p
p
y
(
)

h
a
p
p
y
(
)

p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.
’

h
a
p
p
y
(
)

w
h
ich

 w
ill print:
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H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
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W
e can also m

ake th
is a function as w

ell:

d
e
f
 
s
i
n
g
J
o
e
(
)
:

 
 
h
a
p
p
y
(
)

 
 
h
a
p
p
y
(
)

 
 
p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.
’

 
 
h
a
p
p
y
(
)
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Invoking th
e function s

i
n
g
J
o
e

 gives:

>
>
 
s
i
n
g
J
o
e
(
)
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Invoking th
e function s

i
n
g
J
o
e

 gives:

>
>
 
s
i
n
g
J
o
e
(
)

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
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W
e can also m

ake th
is a function for A

nn:

d
e
f
 
s
i
n
g
A
n
n
(
)
:

 
 
h
a
p
p
y
(
)

 
 
h
a
p
p
y
(
)

 
 
p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
A
n
n
.
’

 
 
h
a
p
p
y
(
)
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W
h
at d

oes th
is d

o?

s
i
n
g
J
o
e
(
)

p
r
i
n
t

s
i
n
g
A
n
n
(
)
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H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
A
n
n
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
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I still see som
e repetition h

ere.  C
an w

e m
ake 

a generic function to sing h
appy b

irth
d
ay to 

anyone and
 use th

at for J
oe and

 A
nn 

som
eh

ow
?
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C
an w

e m
ake a generic function to sing h

appy 
b
irth

d
ay to anyone and

 use th
at for b

oth
 J

oe 
and

 A
nn anyb

od
y else?

Y
es, using a param

eter—
a variab

le w
h
ose 

value is specified
 b

y th
e caller (or user).
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C
onsid

er th
is function for anyone:

d
e
f
 
s
i
n
g
(
a
n
y
o
n
e
)
:

 
 
h
a
p
p
y
(
)

 
 
h
a
p
p
y
(
)

 
 
p
r
i
n
t
 
’
H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
’
,
 
a
n
y
o
n
e
 
+
 
’
.
’

 
 
h
a
p
p
y
(
)

H
ere, th

e value of anyone
 is to b

e specified
 b

y 
th

e caller of th
is function. 
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Invoking th
e function s

i
n
g

 w
ith

 ’
J
o
e
’

 gives:

>
>
 
s
i
n
g
(
’
J
o
e
’
)
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Invoking th
e function s

i
n
g

 w
ith

 ’
J
o
e
’

 gives:

>
>
 
s
i
n
g
(
’
J
o
e
’
)

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
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Invoking th
e function s

i
n
g

 w
ith

 ’
J
o
e
’

 gives:

>
>
 
s
i
n
g
(
’
J
o
e
’
)

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
ere, ’

J
o
e
’

 is passed
 as an argum

ent to 
s
i
n
g

’s param
eter a

n
y
o
n
e

.
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Invoking th
e function s

i
n
g

 w
ith

 ’
A
n
n
’

 gives:

>
>
 
s
i
n
g
(
’
A
n
n
’
)
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Invoking th
e function s

i
n
g

 w
ith

 ’
A
n
n
’

 gives:

>
>
 
s
i
n
g
(
’
A
n
n
’
)

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
A
n
n
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!
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Invoking th
e function s

i
n
g

 w
ith

 ’
A
n
n
’

 gives:

>
>
 
s
i
n
g
(
’
A
n
n
’
)

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
A
n
n
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
ere, ’

A
n
n
’

 is passed
 as an argum

ent to 
s
i
n
g

’s param
eter a

n
y
o
n
e

.
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N
ow

, w
h
at d

oes th
is d

o?

s
i
n
g
(
’
J
o
e
’
)

p
r
i
n
t

s
i
n
g
(
’
A
n
n
’
)
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H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
J
o
e
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!

H
a
p
p
y
 
b
i
r
t
h
d
a
y
,
 
d
e
a
r
 
A
n
n
.

H
a
p
p
y
 
b
i
r
t
h
d
a
y
 
t
o
 
y
o
u
!


