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- Multidimensional Arrays ...

= [t is sometimes useful to have an array with more than one
iIndex

= Multidimensional arrays are declared and created in basically
the same way as one-dimensional arrays

= You simply use as many square brackets as there are indices

= Each index must be enclosed in its own brackets

double[][]Jtable = new double[100][10];
int[1[][] figure = new int[10][20][30]:
Person[][] = new Person[10][100]:
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... - Multidimensional Arrays ...

= Multidimensional arrays may have any number of indices,
but perhaps the most common number is two

= Two-dimensional array can be visualized as a two-dimensional

display with the first index giving the row, and the second
Index giving the column

char[][] a = new char[5][12];

= Note that, like a one-dimensional array, each element of a

multidimensional array is just a variable of the base type (in
this case, char)
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. - Multidimensional Arrays

= In Java, a two-dimensional array, such as a, is actually an
array of arrays

= The array a contains a reference to a one-dimensional array of
size 5 with a base type of char[]

= Each indexed variable (a[0], a[1], etc.) contains a reference

to a one-dimensional array of size 12, also with a base type of
char[]

= A three-dimensional array is an array of arrays of arrays, and
so forth for higher dimensions
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- Two-Dimensional Array as an Array of Arrays ...

Display 6.17 Two-Dimensional Array as an Array of Arrays

char[][] a = new char[5]1[12];

Code that fills the array is not shown.

a all][2
Blank entries contain the [1ir2]
~. space (blank) character.
0] 1 2 3 4 5 6 7 8 9 0 11
CI[@] e O n C e u ) o /n//
1
al1] e a ( t i m e
al2
L2] —_— t h e r e w e r o
al[3
[3] —_— t h r e e 1 i t t 1 e
al4]
—_— P r o g r a m m e r s

(continued)
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. - Two-Dimensional Array as an Array of Arrays

Display 6.17  Two=Dimensional Array as an Array of Arrays

We will see that these can and

. ﬂwudbemp&wdwwh
int row, column; @ / expressions involving the length

for (row = 0; row <\5; row++) mnetaﬂcavamabl

{
for (column = 0; column <(;:> column++)
System.out.print(a[row] [column]);
System.out.println();
¥
Produces the following output:
Once upon
a time
there were
three little
programmers.
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- Using the Iength Instance Variable ...

char[][] page = new char[30][100];

= The instance variable Iength does not give the total
number of indexed variables in a two-dimensional array

= Because a two-dimensional array is actually an array of arrays,
the instance variable Iength gives the number of first indices

(or "rows") in the array

= page.length is equal to 30

= For the same reason, the number of second indices (or
"columns") for a given "row" is given by referencing Iength

for that "row" variable

« page[O].Ilength is equal to 100
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... - Using the length Instance Variable

= The following program demonstrates how a nested for
loop can be used to process a two-dimensional array

= Note how each Iength instance variable is used

int row, column;
for (row = O; row < page.length; row++)
for (column = O; column < page[row].length;column++)
page[row][column] = 'Z';
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- Multidimensional Array Parameters and Returned Values ...

= Methods may have multidimensional array parameters
= They are specified in a way similar to one-dimensional arrays

= They use the same number of sets of square brackets as they
have dimensions

public void myMethod(int[][] a)
{...}

= The parameter a is a two-dimensional array
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... - Multidimensional Array Parameters and Returned Values

= Methods may have a multidimensional array type as their
return type

= They use the same kind of type specification as for a
multidimensional array parameter

public double[][] aMethod()
{...}

= The method aMethod returns an array of double
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- A Grade Book Class ...

= As an example of using arrays in a program, a class
GradeBookK is used to process quiz scores

= Objects of this class have three instance variables

s grade: a two-dimensional array that records the grade of
each student on each quiz

= StudentAverage: an array used to record the average quiz
score for each student

= quizAverage: an array used to record the average score for
each quiz
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... - A Grade Book Class

= The score that student 1 received on quiz number 3 is recorded in
grade[0]][2]

= The average quiz grade for student 2 is recorded in
studentAverage[1l]

= The average score for quiz 3 is recorded in quizAverage|[2]

= Note the relationship between the three arrays
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- The Two-Dimensional Array grade

Display 6.19 The Two-Dimensional Array grade

~ N ™ studentAverage

N N N

= = s §

= = > /
student 1 10 10 10 10.0 studentAverage[0]
student 2 2 (¢} 1 =1 1.0 studentAverage[1]
student 3 8 6 9 —— 7.7 studentAverage[2]
student 4 8 4 10 e | 7.3 studentAverage[3]

- *

quizAverage 7.0 5.0 7.5

— —

S, = N,

G G O

oy = =

S o S

N N N

= = =

58 58 Sp
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- Example ...

Tmpeport JdJava.witil.Scanmsasr:

public claoss GradeBoock

i

March 23, 2008

priwabte int mnumberOfFStudaents ;
priwate int mnmumbaerOfuizzzas;

priwate Lt [Cd L] gracde
priwate douwublael] stwuwdaEantiwearage;:
priwate dowblal] QuizAcwer-age

public GradeBook Cilmt[CI1LC] Q)
i

it fa.length = @ | | al&] .lenath

i

Systaem.outt.prinmtctlnmnC""Empioy gradse records .o

Swstem. ex Lt & o

¥
mumbas rroOfFsStudents = a. Lenath:
mnumbasrOfDuilzzaes = a[&8] - Tamgth o

TiLLLGradsCal
TiLLLStudentiaw aerage D3
TLLLOuizAwsasrage 3

¥

public GradeBook (GradeBEock book™
i

mnumbae rOfFfStudents = book.mnumberrFStudaents ;
mnumbaerOfDuizzes = book . numbaeridfFfuiz=zaes 3

TFTiLilhlhiGradae(book .gradae ¢
TFTLLILStudaentiw aragesd b :
L L ii=Swes rage b 3

¥

b Lic GradasBoobk 5
i

Scanmnmar kevboard = new ScannsEridSy=stam. L s

L=

Aborting.-""D

System.outC.primtlinmnd""Entar nmnumbasr o stwudents:z ") 3

mnumbaeroOfFfStudents = keyboard.mextTntcd o;
Swvwstem.owut.primtlm""Emnter number of quizzas-""03 3
mnumbaerrOffDuizzaes = keyvboard.mextImitd D 3

grade = new intfnumberofrfStudents] [numbaerOfQui=z=zaes]
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... - Example ...

For Cimt studenthMumbasr = 13
studentMumbaer — numbearOfFStudents; sTtudaentMumbaer++
For Cint gquizMumbaer = 1;
quizMumbaer == mumberOT Duizzes; guizMumbaer++2
i

System.ocout.println{"Entaer score for stoudent numbaer
+ studenthlumberl 3
Systam.ocout.printlnd"on guiz numbasr " + gquizMumbasre) o
grade [studenmntMumbeaer — 1] [(guizMumber — 17 =
keyboard .naextmntd s

3
TFillStudentawvarags 0 @
FLLLOuwizfsAweae rage il D

¥ THaro sy

priwvate woid TiLillLGradeCimtCI]C1 @)

L
grade = new LntlnumberOfFStudents] [numberOfuizzaes] 5
For imt studentMumbsr = 13
studentHumbaer =— numberOoOtStudents; studaentMumbe r++2
For Cint gquizMNumbeaer = 1 ;
quizMumbar == numberomMjuiszFFas; qgquizmNMumbaera++
gradse [studemtMumbaer] Cquiz=zNumbasr] =
al[ studentMNumbeaer] [(ui=zfNumber] ;3
¥
¥

private wolid FTLLLStudentéwaraged

L
studentihwvarage — new dowuble [numberfFrsStudaents]
For imt studentMumbsr = 13
studantMumbar —=—— numberOStuodaents; studantMumbe r++-2
douwuble swum = &;
Tor Cint gquizMumbar = 1 ;
gquizMumbeaer == nmnumberOfDuizzes; qgquizMNMumbasra+-+2
swum = sSum =+ grade[[studaeantNumber — 1] [quizMNMumbar — 17 :
studentiawverage [studentHumbaer — 1] = swumSnumberOfFQuizzes;
¥
¥
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... - Example

private void TL1LILQuizAveragea(l

i
quizAwvarage = new double [numberOfQuizzas] ;
For (int quizMumbar = 1; quizNumber == nnumberOfuizzes; qgquizMumber+4+7)
i
doublLe sum = &;
Tor (int studeantNumbar = 13
studenthMumber == numberOfFStudents; studentHlumber++2
sum = sum -+ grade[[studentNumber — 1][gquizMumber — 17 ;
quizaAwveaerage [quizNumber — 1] = sumSnumberOfrStudaents:
¥
¥
public woid displLay ()
i
Tor (int studenmtNumbaer = 13
studentiumber == numberOfStudents: studemnmtHNumber++3
i
Syvstem.out.print{" Student " + studentNumber + " Quizzes: ""J;
Tor Cint gquizMNumber = 1;
quizMumber == numberOMuizzes;: quizMumber++J
System.out.primt{gradea [ studentMumber — 1] [quizMNumbeaer — 17 + " ""J:
Syvstem.out.println{" Awve = " 4+ studentiwvearage[studenmtMumber — 17 J;
¥
System.outt.printlnC""Quiz averagaes: "3
Tor C(int quizNumbaer = 1:; quizNumber == numberOfuizzes; quizMumber++7
Svstem.out.print{"Quiz " 4+ guizNumber
+ " Awve = " 4+ gquizfAverage [qguizMumber — 17 4+ " ""7O:
System.oult.primtlm{);
¥
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THE END
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