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! A
 m

ethod is a function that is associated 
with a particular class.
! M

ethods are defined inside the class 
definition.
! M

ethod calls use dot notation.

p
r
i
n
t
 
m
a
t
h
.
s
q
r
t
(
2
5
)
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! Consider the Tim
e class.

! To print a Tim
e object we can write a function.

c
l
a
s
s
 
T
i
m
e
(
o
b
j
e
c
t
)
:

 
 
 
 
"
"
"
r
e
p
r
e
s
e
n
t
s
 
t
h
e
 
t
i
m
e
 
o
f
 
d
a
y
.

 
 
 
 
 
 
 
a
t
t
r
i
b
u
t
e
s
:
 
h
o
u
r
,
 
m
i
n
u
t
e
,
 
s
e
c
o
n
d
"
"
"

d
e
f
 
p
r
i
n
t
_
t
i
m
e
(
t
i
m
e
)
:

 
 
 
 
p
r
i
n
t
 
'
%
.
2
d
:
%
.
2
d
:
%
.
2
d
'
 
%
 
(
t
i
m
e
.
h
o
u
r
, 

t
i
m
e
.
m
i
n
u
t
e
,
 
t
i
m
e
.
s
e
c
o
n
d
)
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! W
e pass a Tim

e object to the print function.

>
>
>
 
s
t
a
r
t
 
=
 
T
i
m
e
(
)

>
>
>
 
s
t
a
r
t
.
h
o
u
r
 
=
 
9

>
>
>
 
s
t
a
r
t
.
m
i
n
u
t
e
 
=
 
4
5

>
>
>
 
s
t
a
r
t
.
s
e
c
o
n
d
 
=
 
0
0

>
>
>
 
p
r
i
n
t
_
t
i
m
e
(
s
t
a
r
t
)

0
9
:
4
5
:
0
0
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! It m
akes m

ore sense to define print as a m
ethod 

because it only applies to Tim
e objects.

c
l
a
s
s
 
T
i
m
e
(
o
b
j
e
c
t
)
:

 
 
d
e
f
 
p
r
i
n
t
_
t
i
m
e
(
t
i
m
e
)
:

 
 
 
 
p
r
i
n
t
 
'
%
.
2
d
:
%
.
2
d
:
%
.
2
d
'
 
%
 
(
t
i
m
e
.
h
o
u
r
, 

t
i
m
e
.
m
i
n
u
t
e
,
 
t
i
m
e
.
s
e
c
o
n
d
)
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! W
e can call the print m

ethod as we do a function, 
invoking it on the Tim

e class and passing it a Tim
e 

object:
>
>
>
 
T
i
m
e
.
p
r
i
n
t
_
t
i
m
e
(
s
t
a
r
t
)

0
9
:
4
5
:
0
0
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! W
e can call the print m

ethod as we do a function, 
invoking it on the Tim

e class and passing it a Tim
e 

object:
>
>
>
 
T
i
m
e
.
p
r
i
n
t
_
t
i
m
e
(
s
t
a
r
t
)

0
9
:
4
5
:
0
0

• O
r we can use the self convention, invoking it on a 

Tim
e object (its subject):

>
>
>
 
s
t
a
r
t
.
p
r
i
n
t
_
t
i
m
e
(
)

0
9
:
4
5
:
0
0
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! By convention, the first param
eter of a m

ethod is 
called self, so it would be m

ore com
m

on to write 
print_tim

e like this:
c
l
a
s
s
 
T
i
m
e
(
o
b
j
e
c
t
)
:

 
 
d
e
f
 
p
r
i
n
t
_
t
i
m
e
(self

)
:

 
 
 
 
p
r
i
n
t
 
'
%
.
2
d
:
%
.
2
d
:
%
.
2
d
'
 
%
 
(self

.
h
o
u
r
, 

self
.
m
i
n
u
t
e
,
 self

.
s
e
c
o
n
d
)

• By convention, the first param
eter of a m

ethod is 
called self, so it would be m

ore com
m

on to write 
print_tim

e like this:
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! By convention, the first param
eter of a m

ethod is 
called self, so it would be m

ore com
m

on to write 
print_tim

e like this:
c
l
a
s
s
 
T
i
m
e
(
o
b
j
e
c
t
)
:

 
 
d
e
f
 
p
r
i
n
t
_
t
i
m
e
(self

)
:

 
 
 
 
p
r
i
n
t
 
'
%
.
2
d
:
%
.
2
d
:
%
.
2
d
'
 
%
 
(self

.
h
o
u
r
, 

self
.
m
i
n
u
t
e
,
 self

.
s
e
c
o
n
d
)

• By convention, the first param
eter of a m

ethod is 
called self, so it would be m

ore com
m

on to write 
print_tim

e like this:

>
>
>
 
s
t
a
r
t
.
p
r
i
n
t
_
t
i
m
e
(
)

0
9
:
4
5
:
0
0

•This is like saying:  “H
ey start, print yourself!”
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! D
efine a tim

e_to_int() m
ethod that converts a 

Tim
e object into an int representing the total 

num
ber of seconds. 

N
ovem

ber 5, 2010

Exam
ple

11

! D
efine a tim

e_to_int() m
ethod that converts a 

Tim
e object into an int representing the total 

num
ber of seconds. 

c
l
a
s
s
 
T
i
m
e
(
o
b
j
e
c
t
)
:

 
 
d
e
f
 
t
i
m
e
_
t
o
_
i
n
t
(self

)
:

 
 
 
 
m
i
n
u
t
e
s
 
=
 self

.
h
o
u
r
 
*
 
6
0
 
+
 self

.
m
i
n
u
t
e

 
 
 
 
s
e
c
o
n
d
s
 
=
 
m
i
n
u
t
e
s
 
*
 
6
0
 
+
 self

.
s
e
c
o
n
d

 
 
 
 
r
e
t
u
r
n
 
s
e
c
o
n
d
s
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! D
efine a tim

e_to_int() m
ethod that converts a 

Tim
e object into an int representing the total 

num
ber of seconds. 

c
l
a
s
s
 
T
i
m
e
(
o
b
j
e
c
t
)
:

 
 
d
e
f
 
t
i
m
e
_
t
o
_
i
n
t
(self

)
:

 
 
 
 
m
i
n
u
t
e
s
 
=
 self

.
h
o
u
r
 
*
 
6
0
 
+
 self

.
m
i
n
u
t
e

 
 
 
 
s
e
c
o
n
d
s
 
=
 
m
i
n
u
t
e
s
 
*
 
6
0
 
+
 self

.
s
e
c
o
n
d

 
 
 
 
r
e
t
u
r
n
 
s
e
c
o
n
d
s

>
>
>
 
s
t
a
r
t
.
p
r
i
n
t
_
t
i
m
e
(
)

0
9
:
4
5
:
0
0

>
>
>
 
p
r
i
n
t
 
s
t
a
r
t
.
t
i
m
e
_
t
o
_
i
n
t
(
)

3
5
0
0
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! D
efine a int_to_tim

e()  function that converts a  
int representing the total num

ber of seconds into a 
Tim

e object and returns the object.
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! D
efine a int_to_tim

e()  function that converts a  
int representing the total num

ber of seconds into a 
Tim

e object and returns the object.
d
e
f
 
i
n
t
_
t
o
_
t
i
m
e
(
s
e
c
o
n
d
s
)
:

 
 
 
 
t
i
m
e
 
=
 
T
i
m
e
(
)

 
 
 
 
m
i
n
u
t
e
s
 
=
 
s
e
c
o
n
d
s
 
/
 
6
0

 
 
 
 
t
i
m
e
.
s
e
c
o
n
d
 
=
 
s
e
c
o
n
d
s
 
%
 
6
0

 
 
 
 
t
i
m
e
.
h
o
u
r
 
=
 
m
i
n
u
t
e
s
 
/
 
6
0

 
 
 
 
t
i
m
e
.
m
i
n
u
t
e
 
=
 
m
i
n
u
t
e
s
 
%
 
6
0

 
 
 
 
r
e
t
u
r
n
 
t
i
m
e
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! D
efine a int_to_tim

e()  function that converts a  
int representing the total num

ber of seconds into a 
Tim

e object and returns the object.
>
>
>
 
s
t
a
r
t
.
p
r
i
n
t
_
t
i
m
e
(
)

0
9
:
4
5
:
0
0

>
>
>
 
e
n
d
 
=
 
i
n
t
_
t
o
_
t
i
m
e
(
s
t
a
r
t
.
t
i
m
e
_
t
o
_
i
n
t
(
)
)

>
>
>
 
e
n
d
.
p
r
i
n
t
_
t
i
m
e
(
)

0
9
:
4
5
:
0
0
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! W
rite a m

ethod that will increm
ent the tim

e by a 
given num

ber of seconds.
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! W
rite a m

ethod that will increm
ent the tim

e by a 
given num

ber of seconds.

#
 
i
n
s
i
d
e
 
c
l
a
s
s
 
T
i
m
e
:

 
 
 
 
d
e
f
 
i
n
c
r
e
m
e
n
t
(
s
e
l
f
,
 
s
e
c
o
n
d
s
)
:

 
 
 
 
 
 
 
 
s
e
c
o
n
d
s
 
+
=
 
s
e
l
f
.
t
i
m
e
_
t
o
_
i
n
t
(
)

 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
i
n
t
_
t
o
_
t
i
m
e
(
s
e
c
o
n
d
s
)
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! W
hen we call the increm

ent() m
ethod on the 

start object, start gets assigned to the self 
param

eter.
 
 
 
 
d
e
f
 
i
n
c
r
e
m
e
n
t
(
s
e
l
f
,
 
s
e
c
o
n
d
s
)
:

 
 
 
 
 
 
 
 
s
e
c
o
n
d
s
 
+
=
 
s
e
l
f
.
t
i
m
e
_
t
o
_
i
n
t
(
)

 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
i
n
t
_
t
o
_
t
i
m
e
(
s
e
c
o
n
d
s
)

>
>
>
 
s
t
a
r
t
.
p
r
i
n
t
_
t
i
m
e
(
)

0
9
:
4
5
:
0
0

>
>
>
 
e
n
d
 
=
 start

.
i
n
c
r
e
m
e
n
t
(
1
3
3
7
)

>
>
>
 
e
n
d
.
p
r
i
n
t
_
t
i
m
e
(
)

1
0
:
0
7
:
1
7
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! N
ote that the increm

ent m
ethod does not change 

its object.
! It is a pure function.

>
>
>
 
s
t
a
r
t
.
p
r
i
n
t
_
t
i
m
e
(
)

0
9
:
4
5
:
0
0

>
>
>
 
e
n
d
 
=
 
s
t
a
r
t
.
i
n
c
r
e
m
e
n
t
(
1
3
3
7
)

>
>
>
 
e
n
d
.
p
r
i
n
t
_
t
i
m
e
(
)

1
0
:
0
7
:
1
7

>
>
>
 
s
t
a
r
t
.
p
r
i
n
t
_
t
i
m
e
(
)

0
9
:
4
5
:
0
0
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! But look what happens when you don't pass an 
object as the first param

eter of a m
ethod.

>
>
>
 
e
n
d
 
=
 
s
t
a
r
t
.
i
n
c
r
e
m
e
n
t
(1337

,
 
4
6
0
)

T
y
p
e
E
r
r
o
r
:
 
i
n
c
r
e
m
e
n
t
(
)
 
t
a
k
e
s
 
e
x
a
c
t
l
y
 
2
 
a
r
g
u
m
e
n
t
s 

(
3
 
g
i
v
e
n
)
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! W
rite an is_after() m

ethod that returns True iff 
one object (self) is later than another object.

c
l
a
s
s
 
T
i
m
e
(
o
b
j
e
c
t
)
:

 
 
 
 
d
e
f
 
i
s
_
a
f
t
e
r
(self

,
 
o
t
h
e
r
)
:

 
 
 
 
 
 
 
 
r
e
t
u
r
n
 self

.
t
i
m
e
_
t
o
_
i
n
t
(
)
 
>
 
o
t
h
e
r
.
t
i
m
e
_
t
o
_
i
n
t
(
)
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! W
rite an is_after() m

ethod that returns True iff 
one object (self) is later than another object.

c
l
a
s
s
 
T
i
m
e
(
o
b
j
e
c
t
)
:

 
 
 
 
d
e
f
 
i
s
_
a
f
t
e
r
(self

,
 
o
t
h
e
r
)
:

 
 
 
 
 
 
 
 
r
e
t
u
r
n
 self

.
t
i
m
e
_
t
o
_
i
n
t
(
)
 
>
 
o
t
h
e
r
.
t
i
m
e
_
t
o
_
i
n
t
(
)

>
>
>
 
e
n
d
.
i
s
_
a
f
t
e
r
(
s
t
a
r
t
)

T
r
u
e
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! The  __init__ m
ethod is a special initialization 

m
ethod that is called when an object is 

instantiated.

#
 
i
n
s
i
d
e
 
c
l
a
s
s
 
T
i
m
e
:

 
 
 
 
d
e
f
 
_
_
i
n
i
t
_
_
(
s
e
l
f
,
 
h
o
u
r
=
0
,
 
m
i
n
u
t
e
=
0
,
 
s
e
c
o
n
d
=
0
)
:

 
 
 
 
 
 
 
 
s
e
l
f
.
h
o
u
r
 
=
 
h
o
u
r

 
 
 
 
 
 
 
 
s
e
l
f
.
m
i
n
u
t
e
 
=
 
m
i
n
u
t
e

 
 
 
 
 
 
 
 
s
e
l
f
.
s
e
c
o
n
d
 
=
 
s
e
c
o
n
d

N
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>
>
>
 
t
i
m
e
 
=
 
T
i
m
e
(
)

>
>
>
 
t
i
m
e
.
p
r
i
n
t
_
t
i
m
e
(
)

0
0
:
0
0
:
0
0

• The __init__ param
eters are optional. If you call 

it with no argum
ents, you get the default values 

for each attribute.

• If you call it with one argum
ent it applies to the 

hour attribute, etc.

>
>
>
 
t
i
m
e
 
=
 
T
i
m
e
(
9
)

>
>
>
 
t
i
m
e
.
p
r
i
n
t
_
t
i
m
e
(
)

0
9
:
0
0
:
0
0
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! The special m
ethod __str__ m

ethod converts the 
object to a string.  
#
 
i
n
s
i
d
e
 
c
l
a
s
s
 
T
i
m
e
:

d
e
f
 
_
_
s
t
r
_
_
(
s
e
l
f
)
:

 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
'
%
.
2
d
:
%
.
2
d
:
%
.
2
d
'
 
%
 
(
s
e
l
f
.
h
o
u
r
, 

s
e
l
f
.
m
i
n
u
t
e
,
 
s
e
l
f
.
s
e
c
o
n
d
)

• W
hen you print an object, Python autom

atically 
invokes its __str__ m

ethod. 
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! The special m
ethod __str__ m

ethod converts the 
object to a string.  
#
 
i
n
s
i
d
e
 
c
l
a
s
s
 
T
i
m
e
:

d
e
f
 
_
_
s
t
r
_
_
(
s
e
l
f
)
:

 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
'
%
.
2
d
:
%
.
2
d
:
%
.
2
d
'
 
%
 
(
s
e
l
f
.
h
o
u
r
, 

s
e
l
f
.
m
i
n
u
t
e
,
 
s
e
l
f
.
s
e
c
o
n
d
)

>
>
>
 
t
i
m
e
 
=
 
T
i
m
e
(
9
,
 
4
5
)

>
>
>
 
p
r
i
n
t
 
t
i
m
e

0
9
:
4
5
:
0
0
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! By defining other special m
ethods, you can 

overload operators, such as __add__ for +.  
#
 
i
n
s
i
d
e
 
c
l
a
s
s
 
T
i
m
e
:

 
 
 
 
d
e
f
 
_
_
a
d
d
_
_
(
s
e
l
f
,
 
o
t
h
e
r
)
:

 
 
 
 
 
 
 
 
s
e
c
o
n
d
s
 
=
 
s
e
l
f
.
t
i
m
e
_
t
o
_
i
n
t
(
)
 
+
 
o
t
h
e
r
.
t
i
m
e
_
t
o
_
i
n
t
(
)

 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
i
n
t
_
t
o
_
t
i
m
e
(
s
e
c
o
n
d
s
)

• Sam
ple usage:
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! By defining other special m
ethods, you can 

overload operators, such as __add__ for +.  
#
 
i
n
s
i
d
e
 
c
l
a
s
s
 
T
i
m
e
:

 
 
 
 
d
e
f
 
_
_
a
d
d
_
_
(
s
e
l
f
,
 
o
t
h
e
r
)
:

 
 
 
 
 
 
 
 
s
e
c
o
n
d
s
 
=
 
s
e
l
f
.
t
i
m
e
_
t
o
_
i
n
t
(
)
 
+
 
o
t
h
e
r
.
t
i
m
e
_
t
o
_
i
n
t
(
)

 
 
 
 
 
 
 
 
r
e
t
u
r
n
 
i
n
t
_
t
o
_
t
i
m
e
(
s
e
c
o
n
d
s
)

>
>
>
 
s
t
a
r
t
 
=
 
T
i
m
e
(
9
,
 
4
5
)

>
>
>
 
d
u
r
a
t
i
o
n
 
=
 
T
i
m
e
(
1
,
 
3
5
)

>
>
>
 
p
r
i
n
t
 
s
t
a
r
t
 
+
 
d
u
r
a
t
i
o
n

1
1
:
2
0
:
0
0
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•
W

rite an __init__ m
ethod for the Point class.

•
W

rite a __str__ m
ethod for the Point class.

•
W

rite a __add__ m
ethod for the Point class.


