Building Java Programs

Chapter 7
Lecture 7-2: Arrays as Parameters

reading: 7.1-7.3
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Why did the programmer
quit his job?

Because he didn't get arrays.
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Array parameter (declare)

public static type methodName (type[] name) {

e Example:
// Returns the average of the given array of numbers
{

public static double average (int[] numbers)

int sum = 0O;
i < numbers.length; 1++) [{

el n e
sum += numbers[i];

}

return

tdoubileyvisum: v numbers wiengths

» You don't specify the array's length (but you can examine it).
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Array parameter (call)

methodName (arrayName) ;

e Example:

pllblve @ las s MuybBrocram o
pablieiistabi e vord naun (Strangll args)
// figure out the average TA IQ
e e e s ot
double avg = average(iq);
System.out.println ("Average IQ = " + avqg);

» Notice that you don't write the [] when passing the array.

' Copyright 2010 by Pearson Education



I

Array return (declare)

public static type[] methodName (parameters) {

e Example:

// Returns a new array with two copies of each value.
Ll Examples [1; 4 0. J] > (1ol A4 0,07, 7]
public static int[] double(int[] numbers) {
int[] result = new 1nt[2 * numbers.length];
For (int = B e nlimbers lTengthy )
B Y e N Y = numbers|[i];
result[2 * 1 + 1] = numbers[i]:;
}

return result;
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Array return (call)

type[] name = methodName (parameters) ;

e Example:

publiye elass  MyProgram
publie St atie i vord mainSi gl o)
vablE i vagus 26 a0 ey O e
int[] doubled = double(iq)
System.out.println (Arrays.toString (doubled));

e Qutput:
B O o T S T S ie ey
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Array reversal question

*» Write code that reverses the elements of an array.

» For example, if the array initially stores:
Ll e B e ]

» Then after your reversal code, it should store:
(89 @0 27 -5 o 1]

« The code should work for an array of any size.

« Hint: think about swapping various elements...
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Algorithm idea

e Swap pairs of elements from the edges; work inwards:

index 0 1 2 3 4 5
value | 89 | 0 | 27| -5 142 | 11
1 I 1 1

1 1

= 8

-
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publbiter staticwold manntstringl vargs)
Inb A= e
e G R AR
// swap a with b?
a =b;
b = a;
Syisbemdonbaprernt nta sl e

}
 What is wrong with this code? What is its output?

* The red code should be replaced with:

int temp = a;
b;
temp;

a
b
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Flawed algorithm

* What's wrong with this code?

g

Tk ElEnumbe sl i e Sl O .

// reverse the array

for (int 1 = 0; 1 < [ESIESENEIE—N-N, 1++) |
int temp = numbers[i];
numbers[1] = numbers[numbers.length - 1 - 1];
Bl e s Tt e el e e

* The loop goes too far and un-reverses the array! Fixed version:
foruint e i s pumbere clTength o 250 )

int temp = numbers[i];
numbers[1] = numbers[numbers.length - 1 - 1];
numbersiinumbers: Fengbh i e L emp;
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Array reverse question 2

e Turn your array reversal code into a reverse method.
» Accept the array of integers to reverse as a parameter.

I e e e e o O
reverse (numbers) ;

» How do we write methods that accept arrays as parameters?
 Will we need to return the new array contents after reversal?

SR 11
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Reference semantics

reading: 7.3

=3 192
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A swap method?

g

///""“""\ A

e Does the following swap method work? Why or why not?

public static void main(String[] args)
InkEaa —
Lt bwewsihe
// swap a with b?
swap (a, b);

System oubsprrn bl o kel e By
}

public static void swap(int a, int b) {
int temp = a;
a = b;
b = temp;
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Value semantics

*» value semantics: Behavior where values are copied
when assigned, passed as parameters, or returned.

» All primitive types in Java use value semantics.
« When one variable is assigned to another, its value is copied.
» Modifying the value of one variable does not affect others.

Tt se e

int v = x; X =5 yw=15
y = 17; VX =5 % =17
X = 8; X =8 v =17

P 14
: Copyright 2010 by Pearson Education



-

Reference semantics (objects)

» reference semantics: Behavior where variables actually
store the address of an object in memory.

» When one variable is assigned to another, the object is
not copied; both variables refer to the same object.

* Modifying the value of one variable will affect others.

Entiihe ol =l e 8 b

int[] a2 = al; // refer to same array as al
a2[0] = 7;
St e e e e DN e e oaa o

fge 0 |

alO > = > Oaz
valu | 7 |15| 8

- €
— A%
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References and objects

* Arrays and objects use reference semantics. Why?
» efficiency. Copying large objects slows down a program.
e sharing. It's useful to share an object's data among methods.

>

DrawingPanel panell = new DrawingPanel (380, 50);
DrawingPanel panel2 = panell; // same window
panel2.setBackground (Color.CYAN) ;

® O O CSE..

panel2

panell O\,

16
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Value/Reference Semantics

* Variables of primitive types store values directly:

age 20 cats 3

» Values are copied from one variable to another:
CaEs = ey age 20 cats | 20

» Variables of object types store references to memory:

index 0 il 2

d
grades | § | 7 . [ 80| 78 | 93

» References are copied from one variable to another:
scores = grades; scores _

e
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bjects as parameters

* When an object is passed as a parameter, the object is
not copied. The parameter refers to the same object.

» If the parameter is modified, it will affect the original object.

public static void mainiStringll args) |
DrawingPanel window = new DrawingPanel (80, 50);
window. setBackground (Color.YELLOW) ;
example (window) ; window

J

public static void example (DrawingPanel panel) {
panel . setBackground (Color.CYAN) ;

| o
panel O

® O M CSE..
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Arrays pass by reference

e Arrays are passed as parameters by reference.
» Changes made in the method are also seen by the caller.

pablive statie void mavn(Seringl args) |
IntEfl dg — 1960 167, 951
increase (iq);

System.out.println (Arrays.toString (iq)) ;

}

public static void increase(int[] a) {
For anbh o = g omie e e
SR e
}

}

* Output:

s o ad e i O e .

Iq

a O—> value | 252

334

190
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Array reverse question 2

e Turn your array reversal code into a reverse method.
» Accept the array of integers to reverse as a parameter.

I e e e e o O
reverse (numbers) ;

e Solution:
vublvewstbabwoiEvorndwreverse trnbll numbe r s
For WIpt a0 i« ambers lengih i 2
int temp = numbers[i];
numbers[1] = numbers[numbers.length - 1 - 1];

numbers [numbers.length - 1 - 1] = temp;
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Array parameter questions

* Write a method swap that accepts an arrays of integers

and two indexes and swaps the elements at those
indexes.

Sy e e e S
swap(al, 1, 2);
SysEem onkt . praontin @ rrays toStringtaliy s A 112 56 341

* Write a method swapAll that accepts two arrays of
integers as parameters and swaps their entire contents.

 Assume that the two arrays are the same length.

e e

PR e v e B e S e e

swapAll (al, a2);

Svstenolnt pri AT Eaus S oS ri e ek 2050 HO
SystemioutiprintlintArrays. . toStringtaz)yys A1 2:#34; 56]

S— 21
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Array parameter answers

// Swaps the values at the given two indexes.
pubwesshab hewvones iswapEn bl gy s o by e
int temp = ali];
il = e iy
alj] = temp;
}

// Swaps the entire contents of al with those of a2.
pulbilmesEshat hemvora iswapadal tivnt Wesadywss b hwasigad
iEeus ahanen i R e e S et e Al e R
R bemp
allilvsa2iials
M e

22
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W Array return question

* Write a method merge that accepts two arrays of integers
and returns a new array containing all elements of the
first array followed by all elements of the second.

S g B e e e e e o
Tt e s g g

>

int[] a3 = merge(al, a2);
sy stemvoutsprEntintArraysorostringlta 3
L/ P12, 3456, 7. 8 9. 10]

* Write a method merge3 that merges 3 arrays similarly.

e a2 3 e
R B o M O iy
¥ Ay e R e I e L

int[] a4 = merge3(al, a2, a3);
System.out.println (Arrays.toString(a4)):;
/[ 2 s 56 i B O 0w i 222

23
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Array return answer 1

// Returns a new array containing all elements of al

// followed by all elements of a2.

pubilire v sbabrcvannc [ hmergetan b ihva il aaamt Fhaaia
int[] result = new 1nt[al.length + a2.length];

Bonmiaene e I e e e el e )
oo e

}

Eorsatont s fesspac g e g s g
result[al.length + i] = a2[1];

}

return result;

24
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Array return answer 2

// Returns a new array containing all elements of al,a2,a3.
eyt e e e e taler EY (e ey S e T e M s e N s e e B
Tt v ad = newinnt faliiilength b a2 dlength i ad dlengihls

oI B s Iy el R
ad[i] = alli];

}

ek s ek R s el udal i o
adiralavlengibh i i

}

o A S e e e e e
a4[al.length + a2.length + i] = a3[i];

}

VoY = BN G Y RN S P

}

// Shorter version that calls merge.
pubibrcvshabrcvant Bl merge3tan s gl ant a2 e sy
return merge (merge(al, a2), a3);

}

3 25

—————

~ Copyright 2010 by Pearson Education



