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S
om

e
U
se

ful
A
nnota

tions:
@
sta

ticm
e
th

od

•
W

e
saw

annotations
e
arlie

r,
as

e
x
am

ple
s
of

h
igh

e
r-ord

e
r
functions.

•
F
or

classe
s,

Pyth
on

d
e
fine

s
a
fe

w
spe

cialize
d
to

m
e
th

od
s.

•
T
h
e
@
s
t
a
t
i
c
m
e
t
h
o
d
annotation

d
e
note

s
a
class

m
e
th

od
(i.e

.,ord
inary

function),
w
h
ich

d
oe

s
not

apply
to

any
particular

ob
je
ct.

c
l
a
s
s
A
c
c
o
u
n
t
:

t
o
t
a
l
d
e
p
o
s
i
t
s
=

0

.
.
.

@
s
t
a
t
i
c
m
e
t
h
o
d

d
e
f
t
o
t
a
l
d
e
p
o
s
i
t
s
(
)
:

#
N
o
’
s
e
l
f
’
n
e
e
d
e
d
.

r
e
t
u
r
n
A
c
c
o
u
n
t
.
t
o
t
a
l
d
e
p
o
s
i
t
s

•
N
ow

w
e
can

w
rite

a
c
c
t
=

A
c
c
o
u
n
t
(
.
.
.
)

a
c
c
t
.
t
o
t
a
l
d
e
p
o
s
i
t
s
(
)

#
T
o
t
a
l
d
e
p
o
s
i
t
s
i
n
b
a
n
k
.

A
c
c
o
u
n
t
.
t
o
t
a
l
d
e
p
o
s
i
t
s
(
)
#
D
i
t
t
o
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S
om

e
U
se

ful
A
nnota

tions:
@
prope

rty

•
I’ve

said
th

at
ge

ne
rally,

m
e
th

od
calls

are
th

e
pre

fe
rre

d
w
ay

for
clie

nts
to

acce
ss

an
ob

je
ct

(rath
e
r
th

an
d
ire

ct
acce

ss
to

instance
variab

le
s.)

•
T
h
is

practice
allow

s
th

e
class

im
ple

m
e
ntor

to
h
id
e
d
e
tails

of
im

ple
-

m
e
ntation.

•
S
tillit’s

cum
b
e
rsom

e
to

h
ave

to
say,e

.g.,
a
P
o
i
n
t
.
g
e
t
X
(
)
rath

e
r
th

an
a
P
o
i
n
t
.
x,

and
a
P
o
i
n
t
.
s
e
t
X
(
v
)
rath

e
r
th

an
a
P
o
i
n
t
.
x
=
v.

•
T
o
alle

viate
th

is,
Pyth

on
introd

uce
d
th

e
id
e
a
of

a
property

ob
ject.

•
W

h
e
n
a
prope

rty
ob

je
ct

is
an

attrib
ute

of
an

ob
je
ct,

it
calls

a
func-

tion
w
h
e
n
it

is
fe

tch
e
d
from

its
containing

ob
je
ct

b
y
d
ot

notation.

•
T
h
e
prope

rty
ob

je
ct

can
also

b
e
d
e
fine

d
to

call
a
d
iffe

re
nt

function
on

assignm
e
nt

to
th

e
attrib

ute
.

•
A
ttrib

ute
s
d
e
fine

d
as

prope
rty

ob
je
cts

are
calle

d
com

puted
or

m
an-

aged
attrib

ute
s.
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Prope
rtie

s
(L
ong

F
orm

)

c
l
a
s
s
r
a
t
i
o
n
a
l
:

d
e
f

i
n
i
t

(
s
e
l
f
,
n
u
m
,
d
e
n
)
:

g
=

g
c
d
(
n
u
m
,
d
e
n
)

s
e
l
f
.
n
u
m
,
s
e
l
f
.
d
e
n

=
n
u
m
/
g
,
d
e
n
/
g

d
e
f

g
e
t
N
u
m
e
r
(
s
e
l
f
)
:
r
e
t
u
r
n
s
e
l
f
.
n
u
m

d
e
f

s
e
t
N
u
m
e
r
(
s
e
l
f
,
v
a
l
)
:
s
e
l
f
.
n
u
m

=
v
a
l

/
g
c
d
(
v
a
l
,
s
e
l
f
.
d
e
n
o
m
)

n
u
m
e
r
=

p
r
o
p
e
r
t
y
(
g
e
t
N
u
m
e
r
,

s
e
t
N
u
m
e
r
)

#
A
l
t
e
r
n
a
t
i
v
e
l
y
,

#
n
u
m
e
r
=
p
r
o
p
e
r
t
y
(
g
e
t
N
u
m
e
r
)
.
s
e
t
t
e
r
(
s
e
t
N
u
m
e
r
)

•
A
s
a
re

sult,

>
>
>
a

=
r
a
t
i
o
n
a
l
(
3
,
4
)

>
>
>
a
.
n
u
m
e
r

#
C
a
l
l
s
a
.
g
e
t
N
u
m
e
r
(
)

3>
>
>
a
.
n
u
m
e
r
=
5

#
C
a
l
l
s
a
.
s
e
t
N
u
m
e
r
(
5
)
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Prope
rtie

s
(S

h
ort

F
orm

)

T
h
e
b
uilt-in

p
r
o
p
e
r
t
y
function

is
also

a
d
e
corator:

c
l
a
s
s
r
a
t
i
o
n
a
l
:

.
.
.

@
p
r
o
p
e
r
t
y

d
e
f

n
u
m
e
r
(
s
e
l
f
)
:
r
e
t
u
r
n
s
e
l
f
.
n
u
m

#
E
q
u
i
v
a
l
e
n
t
t
o

#
d
e
f

T
M
PN

A
M
E
(
s
e
l
f
)
:
r
e
t
u
r
n
s
e
l
f
.
n
u
m

#
n
u
m
e
r
=

p
r
o
p
e
r
t
y
( T

M
PN

A
M
E
)

#
w
h
e
r
e

T
M
PN

A
M
E

i
s

s
o
m
e
i
d
e
n
t
i
f
i
e
r
n
o
t
u
s
e
d

a
n
y
w
h
e
r
e
e
l
s
e
.

@
n
u
m
e
r
.
s
e
t
t
e
r

d
e
f

n
u
m
e
r
(
s
e
l
f
,
v
a
l
)
:

#
E
q
u
i
v
a
l
e
n
t
t
o

#
d
e
f

T
M
PN

A
M
E
(
s
e
l
f
,
v
a
l
)
:
s
e
l
f
.
n
u
m
=

v
a
l
/

g
c
d
(
v
a
l
,
s
e
l
f
.
d
e
n
o
m
)

#
n
u
m
e
r
=

n
u
m
e
r
.
s
e
t
t
e
r
(T

M
PN

A
M
E
)

T
h
is

is
a
b
it

ob
scure

,b
ut

th
e
id
e
a
is

th
at

e
ve

ry
prope

rty
ob

je
ct

h
as

a
s
e
t
t
e
r
m
e
th

od
th

at
turns

out
a
ne

w
prope

rty
ob

je
ct

th
at

gove
rns

b
oth

ge
tting

and
se

tting
of

a
value

.
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R
e
ca

p
of

O
b
je
ct-

B
a
se

d
F
e
a
ture

s

>
>
>
c
l
a
s
s
T
:

.
.
.

m
a
r
k
e
d
=
F
a
l
s
e

.
.
.

d
e
f

i
n
i
t

(
s
e
l
f
,
x
)
:
s
e
l
f
.
v
a
l
u
e
=

x

.
.
.

d
e
f
v
a
l
u
e
(
s
e
l
f
)
:

r
e
t
u
r
n
s
e
l
f
.
v
a
l
u
e

.
.
.

d
e
f
m
a
r
k
(
s
e
l
f
)
:

s
e
l
f
.
m
a
r
k
e
d
=
T
r
u
e

.
.
.

@
s
t
a
t
i
c
m
e
t
h
o
d

.
.
.

d
e
f
s
e
t
M
a
r
k
(
x
)
:

T
.
m
a
r
k
e
d
=

x

S
ta

te
m
e
nts

T
.
_
m
a
r
k
e
d

T
.
_
v
a
l
u
e

t
1
.
_
m
a
r
k
e
d

t
1
.
_
v
a
l
u
e

t
2
.
_
m
a
r
k
e
d

t
2
.
_
v
a
l
u
e

t
1
.
v
a
l
u
e
(
)

t
2
.
v
a
l
u
e
(
)

F
a
l
s
e

<
E
R
R
O
R
>

t
1

=
T
(
3
)

t
2

=
T
(
5
)

F
a
l
s
e

<
E
R
R
O
R
>

F
a
l
s
e

3
F
a
l
s
e

5

t
1
.
m
a
r
k
(
)

F
a
l
s
e

<
E
R
R
O
R
>

T
r
u
e

3
F
a
l
s
e

5

T
.
s
e
t
M
a
r
k
(
0
)

0
<
E
R
R
O
R
>

T
r
u
e

3
0

5

t
1
.
s
e
t
M
a
r
k
(
[
]
)

[
]

<
E
R
R
O
R
>

T
r
u
e

3
[
]
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Inh
e
rita

nce

•
C
lasse

s
are

ofte
n
conce

ptually
re

late
d
,
sh

aring
ope

rations
and

b
e
-

h
avior.

•
O
ne

im
portant

re
lation

is
th

e
sub

type
or

“is-a”
re

lation.

•
E
x
am

ple
s:

A
car

is
a
ve

h
icle

.
A

square
is

a
plane

ge
om

e
tric

figure
.

•
W

h
e
n
m
ultiple

type
s
of

ob
je
ct

are
re

late
d
like

th
is,

one
can

ofte
n

d
e
fine

ope
rations

th
at

w
ill

w
ork

on
all

of
th

e
m
,
w
ith

e
ach

type
ad

-
justing

th
e
ope

ration
appropriate

ly.

•
In

Pyth
on

(like
C
++

and
J
ava),

a
language

m
e
ch

anism
calle

d
inh

eri-
tance

accom
plish

e
s
th

is.
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E
x
a
m
ple

:
G
e
om

e
tric

Pla
ne

F
igure

s

•
W

ant
to

d
e
fine

a
colle

ction
of

type
s
th

at
re

pre
se

nt
polygons

(square
s,

trape
zoid

s,
e
tc.).

•
F
irst,

w
h
at

are
th

e
com

m
on

ch
aracte

ristics
th

at
m
ake

se
nse

for
all

polygons?

c
l
a
s
s
P
o
l
y
g
o
n
:

d
e
f
i
s
s
i
m
p
l
e
(
s
e
l
f
)
:

"
"
"
T
r
u
e
i
f
f
I

a
m
s
i
m
p
l
e
(
n
o
n
-
i
n
t
e
r
s
e
c
t
i
n
g
)
.
"
"
"

d
e
f
a
r
e
a
(
s
e
l
f
)
:
.
.
.

d
e
f
b
b
o
x
(
s
e
l
f
)
:

"
"
"
(
x
l
o
w
,
y
l
o
w
,
x
h
i
g
h
,
y
h
i
g
h
)
o
f

b
o
u
n
d
i
n
g
r
e
c
t
a
n
g
l
e
.
"
"
"

d
e
f
n
u
m
s
i
d
e
s
(
s
e
l
f
)
:
.
.
.

d
e
f
v
e
r
t
i
c
e
s
(
s
e
l
f
)
:

"
"
"
M
y
v
e
r
t
i
c
e
s
,
o
r
d
e
r
e
d
c
l
o
c
k
w
i
s
e
,
a
s

a
s
e
q
u
e
n
c
e

o
f

(
x
,
y
)

p
a
i
r
s
.
"
"
"

d
e
f
d
e
s
c
r
i
b
e
(
s
e
l
f
)
:

"
"
"
A

s
t
r
i
n
g
d
e
s
c
r
i
b
i
n
g
m
e
.
"
"
"

•
T
h
e
point

h
e
re

is
m
ostly

to
d
ocum

e
nt

our
conce

pt
of

Polygon,
since

w
e
d
on’t

know
h
ow

to
im

ple
m
e
nt

any
of

th
e
se

in
ge

ne
ral.
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Pa
rtia

l
Im

ple
m
e
nta

tions

•
E
ve

n
th

ough
w
e
d
on’t

know
anyth

ing
ab

out
Polygons,

w
e
can

give
d
e
-

fault
im

ple
m
e
ntations.

c
l
a
s
s
P
o
l
y
g
o
n
:

d
e
f

i
s
s
i
m
p
l
e
(
s
e
l
f
)
:
r
a
i
s
e
N
o
t
I
m
p
l
e
m
e
n
t
e
d

d
e
f

a
r
e
a
(
s
e
l
f
)
:
r
a
i
s
e
N
o
t
I
m
p
l
e
m
e
n
t
e
d

d
e
f

v
e
r
t
i
c
e
s
(
s
e
l
f
)
:
r
a
i
s
e
N
o
t
I
m
p
l
e
m
e
n
t
e
d

d
e
f

b
b
o
x
(
s
e
l
f
)
:

V
=

s
e
l
f
.
v
e
r
t
i
c
e
s
(
)

X
=

[
v
[
0
]
f
o
r
v

i
n
V

]

Y
=

[
v
[
1
]
f
o
r
v

i
n
V

]

r
e
t
u
r
n
(

m
i
n
(
X
)
,
m
i
n
(
Y
)
,
m
a
x
(
X
)
,
m
a
x
(
Y
)
)

d
e
f

n
u
m
s
i
d
e
s
(
s
e
l
f
)
:
r
e
t
u
r
n
l
e
n
(
s
e
l
f
.
v
e
r
t
i
c
e
s
(
)
)

d
e
f

d
e
s
c
r
i
b
e
(
s
e
l
f
)
:

r
e
t
u
r
n
"
A

p
o
l
y
g
o
n
w
i
t
h

v
e
r
t
i
c
e
s

{
0
}
"
.
f
o
r
m
a
t
(
s
e
l
f
.
v
e
r
t
i
c
e
s
(
)
)
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S
pe

cia
lizing

Poly
gons

•
A
t
th

is
point,

w
e
can

introd
uce

sim
ple

(non-inte
rse

cting)
polygons,

for
w
h
ich

th
e
re

is
a
sim

ple
are

a
form

ula.

c
l
a
s
s
S
i
m
p
l
e
P
o
l
y
g
o
n
(
P
o
l
y
g
o
n
)
:

d
e
f

i
s
s
i
m
p
l
e
(
s
e
l
f
)
:
r
e
t
u
r
n
T
r
u
e

d
e
f

a
r
e
a
(
s
e
l
f
)
:

a
=

0
.
0

V
=

s
e
l
f
.
v
e
r
t
i
c
e
s
(
)

f
o
r
i

i
n
r
a
n
g
e
(
l
e
n
(
V
)
-
1
)
:

a
+
=
V
[
i
]
[
0
]
*
V
[
i
+
1
]
[
1
]
-

V
[
i
+
1
]
[
0
]
*
V
[
i
]
[
1
]

r
e
t
u
r
n
-
0
.
5
*

a

•
T
h
is

says
th

at
a
S
i
m
p
l
e
P
o
l
y
g
o
n
is

a
kind

of
P
o
l
y
g
o
n,

and
th

at
th

e
attrib

ute
s
of

P
o
l
y
g
o
n
are

to
b
e
inh

erited
b
y
S
i
m
p
l
e
P
o
l
y
g
o
n.

•
S
o
far,

none
of

th
e
se

Polygons
are

m
uch

good
,
since

th
e
y
h
ave

no
d
e
fine

d
ve

rtice
s.

•
W

e
say

th
at

P
o
l
y
g
o
n
and

S
i
m
p
l
e
P
o
l
y
g
o
n
are

ab
stract

types.
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A
C
oncre

te
T
y
pe

•
F
inally,

a
square

is
a
type

of
sim

ple
Polygon:

c
l
a
s
s
S
q
u
a
r
e
(
S
i
m
p
l
e
P
o
l
y
g
o
n
)
:

d
e
f

i
n
i
t

(
s
e
l
f
,
x
l
l
,
y
l
l
,
s
i
d
e
)
:

"
"
"
A
s
q
u
a
r
e
w
i
t
h

l
o
w
e
r
-
l
e
f
t
c
o
r
n
e
r
a
t

(
x
l
l
,
y
l
l
)
a
n
d

g
i
v
e
n
l
e
n
g
t
h
o
n

a
s
i
d
e
.
"
"
"

s
e
l
f
.
x
=

x
l
l

s
e
l
f
.
y
=

y
l
l

s
e
l
f
.
s
=

s
i
d
e

d
e
f

v
e
r
t
i
c
e
s
(
s
e
l
f
)
:

x
0
,
y
0
,
s

=
s
e
l
f
.
x
,
s
e
l
f
.
y
,

s
e
l
f
.
s

r
e
t
u
r
n
(
(
x
0
,
y
0
)
,
(
x
0
,

y
0
+
s
)
,
(
x
0
+
s
,
y
0
+
s
)
,

(
x
0
+
s
,
y
0
)
,
(
x
0
,
y
0
)
)
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