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�

new
s

�

objectsand
classes:form

aldefinitions

�

m
ethods:

form
aldefinitions
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�

objectrelationships

�

m
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�
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new
s.

�

gradesare
posted

in
coursew

orks

�

C
S

openhouse
If

you
are

considering
the

C
S

m
ajor,pleasecom

eto
the

C
om

puter
Science

D
epartm

entO
pen

H
ouse

W
ed

Feb
27,4:30-5:30pm

In
the

C
LIC

Lab
(486

C
S

,enterthroughFairchild)
Follow

ed
by

pizza
in

the
C

S
lounge!
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objects.
�

objectshave:

–
state

–
setofbehaviors

�

exam
ple:a

robot

–
state

�

w
hereit

is

�

w
hereit

w
asa

m
inute

ago

�

how
fastits

m
otorsare

turning
now

�

how
fastits

m
otorscan

turn

–
behaviors

�

turn

�

go
forw

ard

�

go
backward

�

stop
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classes(1).
�

defineobjects

�

are
“blueprints”

for
creatinginstances

ofobjects

�

exam
ple:a

house

–
class=

architect’s
blueprint

–
instance

=
a

housebuilt
follo

w
ing

thatblueprint

�

instantiate
=

to
build

the
house

�

you
can

build
M

A
N

Y
housesusing

the
sam

eblueprint,so
you

can
instantiate

m
any

objectsusing
the

sam
eclass
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classes(2).
�

containm
em

bers:

–
datadeclarations

�

constants

�

variables

–
m

ethods

�

constructor
is

specialm
ethod

usedto
instantiate

an
objectofthatclass

�

som
em

ethods
m

ay
change

the
valuesofthe

variables

�

som
em

ethods
m

ay
return

the
valuesofthe

variables

–
scope

�

localvs
global

�

instance
data

�

m
ethod

data
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encapsulationand
visibility.

�

objectsshould
be

self-containedand
self-governing

�

only
m

ethodsthatare
partofan

objectshouldbe
able

to
change

thatobject’s
data

�

som
edataelem

ents
shouldnoteven

be
seen(orvisible)outsidethe

object

�

public
dataelem

entscan
be

seen(i.e.,read)and
m

odified
(i.e.,w

ritten)from
outside

the
object

�

private
dataelem

entscan
be

seen(i.e.,read)and
m

odified
(i.e.,w

ritten)O
N

LY
from

inside
the

object

�

typically,variables
areprivate

andm
ethodsthatprovide

accessto
them

(both
readand

w
rite)arepublic

�

typically,constants
arepublic

�

exam
ple:house

–
w

alls
provide

privacy
for

the
inside

–
w

indow
s

provide
public

view
ing

ofsom
eofthe

inside
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m
ethoddeclaration.

�

lik
e

a
variable,has:

–
datatype:

�

prim
itive

datatype,or

�

class

–
nam

e(i.e.,identifier)

�

also
has:

–
argum

ents
(optional)

�

also
called

param
eters

�

form
alparam

eters
are

in
the

blueprint,i.e.,the
m

ethoddeclaration

�

actualparam
eters

are
in

the
object,i.e.,the

run
tim

e
instance

ofthe
class

–
throw

s
clause

(optional)
(w

e’lldefer
discussion

ofthis
untillater

in
the

term
)

–
body

–
return

value
(optional)
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m
ethoduse.

�

program
controljum

psinside
the

body
ofthe

m
ethodw

hen
the

m
ethodis

called
(or

invoked)

�

argum
ents

are
treatedlik

e
localvariables

and
are

initialized
to

the
valuesofthe

calling
argum

ents

�

m
ethodbody

(i.e.,statem
ents)are

executed

�

m
ethodreturns

to
calling

location

�

if
m

ethod
is

notoftype
void,then

it
also

returns
a

value

–
return

type
m

ustbe
the

sam
easthe

m
ethod’s

type

–
calling

sequence
(typically)

setsm
ethod’s

return
value

to
a

(local)variable;oruses
the

m
ethod’s

return
value

in
som

ew
ay

(e.g.,a
printstatem

ent)
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objectrelationships.
�

are
hierarchical

�

exam
ple:

j
a
v
a
.
l
a
n
g
.
O
b
j
e
c
t

|+
-
-
j
a
v
a
.
l
a
n
g
.
N
u
m
b
e
r

|+
-
-
j
a
v
a
.
l
a
n
g
.
I
n
t
e
g
e
r

�

is-a
relationship

–
an

objectthatis
an

instance
ofa

class

–
an
I
n
t
e
g
e
r

is
a
N
u
m
b
e
r

,w
hich

is
a
O
b
j
e
c
t

–
children

inheritproperties
oftheirparents;form

ally
called

inheritance

�

has-a
relationship

–
if

an
objectdeclares

dataw
hosetype

is
also

a
class
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m
ethodoverloading.

�

using
the

sam
em

ethod
nam

ew
ith

form
alparametersofdifferenttypes

�

exam
ple:

–
j
a
v
a
.
l
a
n
g
.
S
y
s
t
e
m

hasa
variable

called
o
u
t

–
w

hich
is

a
j
a
v
a
.
i
o
.
P
r
i
n
t
S
t
r
e
a
m

–
w

hosedeclarations
include:

p
u
b
l
i
c
v
o
i
d

p
r
i
n
t
l
n
(
)
;

p
u
b
l
i
c
v
o
i
d

p
r
i
n
t
l
n
(
b
o
o
l
e
a
n

x
)
;

p
u
b
l
i
c
v
o
i
d

p
r
i
n
t
l
n
(
c
h
a
r

x
)
;

p
u
b
l
i
c
v
o
i
d

p
r
i
n
t
l
n
(
c
h
a
r
[
]

x
)
;

p
u
b
l
i
c
v
o
i
d

p
r
i
n
t
l
n
(
d
o
u
b
l
e

x
)
;

p
u
b
l
i
c
v
o
i
d

p
r
i
n
t
l
n
(
f
l
o
a
t

x
)
;

p
u
b
l
i
c
v
o
i
d

p
r
i
n
t
l
n
(
i
n
t

x
)
;

p
u
b
l
i
c
v
o
i
d

p
r
i
n
t
l
n
(
l
o
n
g

x
)
;

p
u
b
l
i
c
v
o
i
d

p
r
i
n
t
l
n
(
O
b
j
e
c
t

x
)
;

p
u
b
l
i
c
v
o
i
d

p
r
i
n
t
l
n
(
S
t
r
i
n
g

x
)
;
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