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 reversal question

* Write code that reverses the elements of an array.

» For example, if the array initially stores:
M e ey

» Then after your reversal code, it should store:
ot e e

« 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 O 3 4 5
value | 89 27 | -5 142 | 11
1] 1]

1
0
T 11 t

gl
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publievstaticivord main(Strangf argo)y i
Bl ey S
TRE ey
// swap a with b?
a = b;
b = a;
o o o o

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

* The red code should be replaced with:

int temp = a;
a =Db;
b = temp;
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Flawed algorithm

 What's wrong with this code?

D A T A R 0 B R

// reverse the array

for (int 1 = 0; 1 < EENIECESTEREC R 1++)
int temp = numbers(i];
abbioielsi sV el il o haie i Wehbl il ofe Asi oA = YaTonal sl i e
numbers [numbers.length - 1 - 1] = temp;

* The loop goes too far and un-reverses the array! Fixed version:
Forwbint we—wiewsannumbere vkenghhv/ w2 g

int temp = numbers[i];
numbers[i] = numbers[numbers.length - 1 - 1i];
numbers [numbers.length - 1 - 1] = temp;
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Array reverse question 2

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

T A M B B s B e I
reverse (numbers) ;

» How do we write methods that accept arrays as parameters?
» Will we need to return the new array contents after reversal?
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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 = 0;
for (int 1 = 0; 1 < numbers.length; 1++) {
sum += numbers[1i];

}

return (double) sum / numbers.length;

* You don't specify the array's length (but you can examine it).

< - 8
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Array parameter (call)

methodName (arrayName) ;

e Example:

publiv e el o ssaMsiPir oo amad
public statiec woid ime niStringl] iargs) i
// figure out the average TA IQ
IR e oo
double avg = average (iq);
system.outipranblintiverage 1O = "ok avag);

» Notice that you don't write the [] when passing the array.
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Array return (declare)

public static type[] methodName (parameters) |

e Example:

// Returns a new array with two copies of each value.
// Example: [1, 4, O, 7] -> [1, 1, 4, 4, 0, 0, 7, 7]
public static int[] double(int[] numbers) {
int[] result = new 1nt[2 * numbers.length];
SRV O A e A R R e Y i oY s e A o e e
result[2 * 1] = numbers[i];
result[2 * 1 + 1] = numbers[i];
}

return result;

=3 10
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Array return (call)

type(] name = methodName (parameters) ;

e Example:

pubircivclass MyProgram |
publieistarie i vord e ntorring o ras)if
R e e i e e e e g e G S
int[] doubled = double(iq) ;
N Aoy B A O Bl I R e e I e e G Y DR Ty M B B

e QOutput:
26 vl el g g e g e 16 9h o

e 11
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Reference semantics

reading: 7.3

o 192
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A swap method?

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

—

el el el et teiNe i Mo o N s RS B A yate R e Rl Aol R
T e =l
IR R e
// swap a with b?
swap(a, b);

SYySEemsomby pEant Enta ki B e

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

Copyright 2010 by Pearson Education

573



e —

g

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.

A ER B e S

int y = x; // x =5, vy 5
Vil il x = Doy =17
g i O O i

T 14
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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.

TR e e e R b

int[] a2 = al; // refer to same array as al
a2[0] = 7;
Sy etemyoubwpEEnt N R rravenroSEringitalygwviwiaE Tl b ey

index 0 1 2

aJO * value| 7 |15] 8 | Oaz

k) 15
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References and objects

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

DrawingPanel panell = new DrawingPanel (80, 50);
DrawingPanel panel2 = panell; // same window
panel2.setBackground (Color.CYAN) ;

panell O\, 60O CsE...
panel2 Q/

16
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Objects 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.

e

Sivlodi e et v te s et el WM AR Bl vy Y ate I N e R
DrawingPanel window = new DrawingPanel (80, 50);
window. setBackground (Color.YELLOW) ;
example (window) ; window

}

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

} | panel O >

® O O CSE...

— 17
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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.

e e e W e e A e
R A O A s M A M S ST SR
increase (iq) ;

SUVAGH TS DY VN MW @i LR Y Y O AV s VRS oY R AREI a0 I e A i

} iq
public static void increase(int[] a) {

eI e e R e e v s s

o R T sl

}

}
* Output: index 0 1 2
B S Rl e G0
a(y— value |252|334 190
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Array reverse question 2

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

T A M B B s B e I
reverse (numbers) ;

e Solution:
public static void reverse(int[] numbers) {
POt e g ambe e Temiap e sy

int temp = numbers[i];
numbers[1i] = numbers[numbers.length - 1 - 1i];

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.

A A N T e A B B e P
swap(al, 1, 2);
System.oubiprintinlArrayvesitosSteingalyy o ll 132 56, 34]

* 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.

8 A A ] e R o

TR A e AR e R

swapAll (al, aZ2);

SysbemioubiprintiniiArrayveitoStringal)yy o ll 12050, :80]
System.out.println (Arrays.toString(a2)); // [12, 34, 56]

k) 20
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Array parameter answers

// Swaps the values at the given two indexes.
public static void swap(int[] a, int 1, 1int j) {
int temp = ali];
bl va ey
alfg = temps
}

// Swaps the entire contents of al with those of a2.
pubivevstabrciveoranswapflivtEnt b a by ain b g 2aad
Porwiihn v s v e g i e
int temp = alli];
alaiv=n a2y
o e

2k

g e
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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 A A A o = R B L e S
SMau A A e

-

int[] a3 = merge(al, a2);
System.out.println (Arrays.toString(a3)):;
P2y 34 086 T B 010

* Write a method merge3 that merges 3 arrays similarly.

3 A e e e S
N e I b T
S AR = M R e e

int[] a4 = merge3(al, a2, a3);
SYskemsoubiprintin (Arraye vboshelingtad ygne

// [12, 34, 56, 7, 8, 9, 10, 444, 222, -1]

k) 22
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Array return answer 1

// Returns a new array containing all elements of al

// followed by all elements of a2.

pubiitiev st atrd et e rge i il g s e e
Tnb v resul Bt new santbbal iengbhy FaZ  Fengthl;

Foraling el naain e g iy
e =Ny UMb e M P Y T

}

ForvtrnEy s g o engbh v by
result[al.length + 1] = a2[i];

}

return result;

—
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Array return answer 2

// Returns a new array containing all elements of al,a2,a3.
publicvistarivavinEEemerge i n i als v e P a2 e e a3
int[] a4 = new int[al.length + aZ2.length + a3.length];

B MR o A B N B e B e P e S Y B A ey N e
2 WA R s ey W e o s

}

for (int 1 = 0; 1 < a2.length; i++) {
RIS MY R Ve vl el e A e i e S M e

}

{0 D i A RN N B s P S R Y S ST il Ao o e Ve
a4lal.length + a2.1length + i] = a3[1];

}

return a4;

}

// Shorter version that calls merge.
pubiievistat e in PP me e g e S e e s P e 2 e P a3
return merge (merge(al, a2), a3);

}
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