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O
bjects for O

rganizing D
ata  --  Introduction

•
A

s our program
s get m

ore sophisticated, w
e need 

assistance organizing large am
ounts of data

•
C

hapter 6 focuses on:

–
array declaration and use

–
arrays of objects

–
param

eters and arrays

–
m

ultidim
ensional arrays

–
the V

e
cto

r
 class

–
additional techniques for m

anaging strings
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A
rrays

•
A

n a
rra

y is an ordered list of values

•
E

ach value has a num
eric 

in
d

e
x

•
A

n array of size N
 is indexed from

 zero to N
-1

•
T

he follow
ing array of integers has a size of 10 and is 

indexed from
 0 to 9

0     1     2     3     4     5     6     7     8     9

sco
re

s
79   87   94   82   67   98   87   81   74   91
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A
rrays

•
A

 particular value in an array is referenced using the 
array nam

e follow
ed by the index in brackets

•
F

or exam
ple, the expression

     sco
re

s[4
]

refers to the value 67 (w
hich is the 5th value in the array)

•
T

hat expression represents a place to store a single 
integer, can can be used w

herever an integer variable can

•
F

or exam
ple, it can be assigned a value, printed, used in 

a calculation
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A
rrays

•
A

n array stores m
ultiple values of the sam

e type

•
T

hat type can be prim
itive types or objects

•
T

herefore, w
e can create an array of integers, or an array 

of characters, or an array of S
tring objects, etc.

•
In Java, the array itself is an object

•
T

herefore the nam
e of the array is a object reference 

variable, and the array itself is instantiated separately
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D
eclaring A

rrays

•
T

he sco
re

s
 array could be declared as follow

s:

     in
t[] sco

re
s =

 n
e

w
 in

t[1
0

];

•
N

ote that the type of the array does not specify its size, 
but each object of that type has a specific size

•
T

he type of the variable 
sco

re
s

 is in
t[]

 (an array of 
integers)

•
It is set to a new

ly instantiated array of 10 integers

•
S

ee B
a

sic_
A

rra
y.ja

va
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D
eclaring A

rrays

•
S

om
e exam

ples of array declarations:

     flo
a

t[] p
rice

s =
 n

e
w

 flo
a

t[5
0

0
];

     b
o

o
le

a
n

[] fla
g

s;

     fla
g

s =
 n

e
w

 b
o

o
le

a
n

[2
0

];

     ch
a

r[] co
d

e
s =

 n
e

w
 ch

a
r[1

7
5

0
];
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B
ounds C

hecking

•
O

nce an array is created, it has a fixed size

•
A

n index used in an array reference m
ust specify a valid 

elem
ent

•
T

hat is, they m
ust be in bounds (0 to N

-1)

•
T

he Java interpreter w
ill throw

 an exception if an array 
index is out of bounds 

•
T

his is called autom
atic 

b
o

u
n

d
s ch

e
ckin

g

•
Its com

m
on to inadvertently introduce 

o
ff-b

y-o
n

e
 e

rro
rs 

w
hen using arrays
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B
ounds C

hecking

•
E

ach array object has a public constant called 
le

n
g

th
 

that stores the size of the array

•
It is referenced through the array nam

e (just like any 
other object):

        sco
re

s.le
n

g
th

•
N

ote that le
n

g
th

 holds the num
ber of elem

ents, not the 
largest index

•
S

ee R
e

ve
rse

_
N

u
m

b
e

rs.ja
va

 and 
A

d
ju

st_
T

e
st_

S
co

re
s.ja

va
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A
rray D

eclarations R
evisited

•
T

he brackets of the array type can be associated w
ith the 

elem
ent type or w

ith the nam
e of the array

•
T

herefore

     flo
a

t[] p
rice

s;

and

     flo
a

t p
rice

s[];

are essentially equivalent

•
T

he first form
at is usually m

ore readable
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Initializer Lists

•
A

n initializer list can be used to instantiate and initialize 
an array in one step

•
T

he values are delim
ited by braces and separated by 

com
m

as

•
E

xam
ples:

    in
t[] u

n
its =

 {1
4

7
, 3

2
3

, 8
9

, 9
3

3
, 5

4
0

, 

                   2
6

9
, 9

7
, 1

1
4

, 2
9

8
, 4

7
6

};

    ch
a

r[] le
tte

r_
g

ra
d

e
s =

 {'A
', 'B

', 'C
',

                            'D
', 'F

'};
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Initializer Lists

•
N

ote that w
hen an initializer list is used:

–
the n

e
w

 operator is not used

–
no size value is specified

•
T

he size of the array is determ
ined by the num

ber of 
item

s in the initializer list

•
A

n initializer list can only be used in the declaration of 
an array

•
S

ee P
rim

e
s.ja

va
 and S

a
le

s_
A

n
a

lysis.ja
va
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A
rrays of O

bjects

•
T

he elem
ents of an array can be object references

•
T

he declaration

     S
trin

g
[] w

o
rd

s =
 n

e
w

 S
trin

g
[2

5
];

reserves space to store 25 references to 
S

trin
g

 objects

•
It does N

O
T

 create the 
S

trin
g

 objects them
selves

•
E

ach object stored in an array m
ust be instantiated 

separately
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A
rrays of O

bjects

•
S

ee C
h

ild
re

n
.ja

va
 and P

re
sid

e
n

ts.ja
va

•
O

bjects can have arrays as instance variables

•
T

herefore, fairly com
plex structures can be created 

sim
ply w

ith arrays and objects

•
T

he softw
are designer m

ust carefully determ
ine an 

organization of data and objects that m
akes sense for the 

situation

•
S

ee R
o

ll_
C

a
ll.ja

va
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A
rrays as P

aram
eters

•
A

n entire array can be passed to a m
ethod as a param

eter

•
Like any other object, the reference to the array is 
passed, m

aking the form
al and actual param

eters aliases 
of each other

•
C

hanging an array elem
ent in the m

ethod changes the 
original

•
A

n array elem
ent can be passed to a m

ethod as w
ell, and 

follow
 the param

eter passing rules of that elem
ent's type

•
S

ee A
rra

y_
T

e
st.ja

va
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M
ultidim

ensional A
rrays

•
A

 o
n

e
-d

im
e

n
sio

n
a

l a
rra

y stores a sim
ple list of values

•
A

 tw
o

-d
im

e
n

sio
n

a
l a

rra
y can be thought of as a table of 

values, w
ith row

s and colum
ns

•
A

 tw
o-dim

ensional array elem
ent is referenced using tw

o 
index values

•
T

o be precise, a tw
o-dim

ensional array in Java is an 
array of arrays, therefore each row

 can have a different 
length
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M
ultidim

ensional A
rrays

•
A

n initializer list can be used to create and set up a 
m

ultidim
ensional array

•
E

ach elem
ent in the list is itself an initializer list

•
N

ote that each array dim
ension has its ow

n 
le

n
g

th
 

constant

•
S

ee M
u

lti_
A

rra
y_

T
e

st.ja
va

 and 
S

o
d

a
_

S
u

rve
y.ja

va
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T
he V

e
cto

r
 C

lass

•
A

n object of class Ve
cto

r
 is sim

ilar to an array in that 
it stores m

ultiple values

•
H

ow
ever, a vector

–
only stores objects

–
does not have the indexing syntax that arrays have

•
S

ervice m
ethods are used to interact w

ith a vector

•
T

he V
e

cto
r

 class is part of the java.util package

•
S

ee B
e

a
tle

s.ja
va

 and Z
Z

_
T

o
p

.ja
va
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T
he V

e
cto

r
 C

lass

•
A

n im
portant difference betw

een an array and a vector is 
that a vector can be thought of as a dynam

ic, able to 
change its size as needed 

•
E

ach vector initially has a certain am
ount of m

em
ory 

space reserved for storing elem
ents

•
If an elem

ent is added that doesn't fit in the existing 
space, m

ore room
 is autom

atically acquired
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T
he V

ector C
lass

•
A

 vector is im
plem

ented using an array

•
W

henever new
 space is required, a new

, larger array is 
created, and the values are copied from

 the original to the 
new

 array

•
T

o insert an elem
ent, existing elem

ents are first copied, 
one by one, to another position in the array

•
T

herefore, the im
plem

entation of 
V

e
cto

r
 in the A

P
I is 

not very efficient
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T
he S

trin
g

T
o

ke
n

ize
r

 C
lass R

evisited

•
W

e've seen a Strin
g

T
o

ke
n

ize
r

 object separate a 
string into separate tokens

•
B

y default, those tokens are delim
ited by w

hite space

•
B

ut by using other Strin
g

T
o

ke
n

ize
r

 constructors, 
w

e can define the delim
iters used to define a token

•
W

e can also set w
hether w

e w
ant the delim

iters 
them

selves returned as tokens

•
S

ee V
o

lta
ire

.ja
va

 and U
R

L
_

T
o

ke
n

s.ja
va
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T
he S

trin
g

B
u

ffe
r

 C
lass

•
R

ecall that the value of a 
S

trin
g

 object is im
m

utable;  
once set it cannot be changed

•
T

he S
trin

g
B

u
ffe

r
 class can be used to define a 

character string w
hose value can change

•
It's service m

ethods include the ability to append and 
insert characters

•
S

ee M
o

n
e

y.ja
va

•
H

ow
ever, m

ost functionality defined by the 
S

trin
g

B
u

ffe
r

 class can be accom
plished w

ith 
S

trin
g

 objects and string concatenation


