Building Java Programs

Chapter 3
Lecture 3-1: Parameters and Scope

reading: 3.1




I

—

I have written all the
whoTle numbers from 1 to
1000! By hand.

It's okay!

It's not actually that impressive, T-Rex.
I figure I've PROBABLY done it, just as a
matter of course!

JUusT now.

Jealousy IS
the natural
reaction.

 2 N\ only took an hour, and

oh, sure, "probabTy"!
But I have CERTAINLY
done it, because I sat
down and did it. It

now I don't have to
Tive with doubt or
uncertainty. I
don't have to 1live

with probabTys! ,w—ﬂﬁié

- U

I fail to see the
benefit!

um, I DOUBLE
CHECKED THE
_—7 NUMBER

(C) 2012 Ryan North

I have verified by brute force that
all these numbers exist AND can he
written! Don't worry, mathematic-
ians, the whole number series has
been verified secure up to 1000...
T Thanks to ME.

For =1

% HELLO, UTAH-
' RAPTOR,

£ I'Mm
, | NOT A
\ 37/ COMPUTER \\

BEEP BOOP BEEP BOOP

ERROR 5000:
NOT ACTUALLY
A COMPUTER,
UTAHRAPTOR

W, Qwantz. com



Scope

» scope: The part of a program where a variable exists.

 From its declaration to the end of the { } braces
« A variable declared in a for loop exists only in that loop.
« A variable declared in a method exists only in that method.

public static void example () {
INRiEs s e e
For EaE i e e e !

<%:: Sy stem: outsprInt oy
}

// i no longer exists here X' scope
} // x ceases to exist here

I's scope
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Redundant recipes

» Recipe for baking 20 cookies:

» Mix the following ingredients in a bowl:

o 4 cups flour
« 1 cup butter

-

« 1 cup sugar
« 2 eggs
« 40 o0z. chocolate chips ...

» Place on sheet and Bake for about 10 minutes.

» Recipe for baking 40 cookies:

» Mix the following ingredients in a bowl:
« 8 cups flour
e 2 cups butter
« 2 Cups sugar
« 4 eggs
« 80 o0z. chocolate chips ...

 Place on sheet and Bake for about 10 minutes.
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Parameterized recipe

e Recipe for baking 20 cookies:

e Mix the following ingredients in a bowl:

e 4 cups flour
e« 1 cup sugar
« 2 eggs

» Recipe for baking N cookies:

» Mix the following ingredients in a bowl:
« N/5 cups flour
« N/20 cups butter
« N/20 cups sugar
« N/10 eggs
« 2N oz. chocolate chips ...

 Place on sheet and Bake for about 10 minutes.

e parameter: A value that distinguishes similar tasks.
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Redundant figures

* Consider the task of printing the following lines/boxes:

R AR g A b b i i b i i i i ¢
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* *
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* *

* *
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A redundant solution

public class Starsl {
AV MMM AV o B o Y M A A W A A A SO T P e e Do

g

1ine0f13 () ; e This code is redundant.
1ineOf7 () ;
1] @RS P 4 e ;
bl » Would variables help?
= = Would constants help?

U o U AN S 1 80 W A 6Y ALY A o T Y8 ARV W 3 0 =L 0 M o () v A v
i e s e What is a better solution?

System.out.print ("*");

}

System.out.println() ; e line - A method to draw a
} line of any number of stars.
pubilvesraErevverdibirre Oy
for (int i = 1; i <= 7; i++) [ e box - A method to draw a
SAA TSNSV BY s oy P e LA I P box of any size.

}
System.out.println();

}

jeiblof B el ursl uh Metioh o i Wa Mgl = O B G Ao &) s
Wik O Gl U e mvi DA B R s B RO 1 o o e
SV sten ounyprimn ey
}

System.out.println () ;
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Parameterization

» parameter: A value passed to a method by its caller.

e Instead of 1ine0f7, 1ine0£f13, write 1ine to draw any length.

« When declaring the method, we will state that it requires a parameter for
the number of stars.

« When calling the method, we will specify how many stars to draw.

%

-

R AR e i i i b ¢

v

line

A 4

main

v

line Rt g A i b i i i i i i b ¢




Promoting reuse

* Programmers build increasingly complex applications
» Enabled by existing building blocks, e.g. methods

* The more general a building block, the easier to reuse

* Abstraction: focusing on essential properties rather than
implementation details

» Algebra is all about abstraction
» Functions solve an entire class of similar problems
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Declaring a parameter

Stating that a method requires a parameter in order to run

-

public static void <name> (<type> <name>) {
<statement>(s);

e Example:
public static void favoriteNumber (int num)

» When favoriteNumber is called, the caller must specify
the integer code to print.

10
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Passing a parameter

Calling a method and specifying values for its parameters

g

<name> (<expression>) ;

e Example:

public istatiiec wvoid maintsEring i) args) |
favoriteNumber (42) ;
favoriteNumber (12345) ;

}

Output:

Faveorite number is 472
Favoribte  number sl 2345

11
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Using a parameter

Parameter is a local variable that can be used throughout
the method by its name

e Example:
public static void favoriteNumber (int num) {
System.out.println (“Favorite number is: " + num);

J

* When favoriteNumber is called, parameter num is a local
variable declared and is initialized to the value given by the
caller

12



- — .

g

Parameters and loops

* A parameter can guide the number of repetitions of a
loop.

public istatiic vold main(String il args)h |
chant (3) ;

J

publwe: stat e voild wchant:(|aimnEaEannels.) |
foritrnt 3 =g o= Ealmetae ) )
Shsnmsivt i e oot et SRR e s e e

J

Output:

Bhbiche Rt eV A
S e e e
BRBEs e S Ve P

13
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How parameters are passed

* When the method is called:
» The value is stored into the parameter variable.
» The method's code executes using that value.

plbibre staltie vord maanSEr ingll orogs) |
chantiia);

/

D E s e b e v e chaai s i e e s

T e T e B
o st enor s pranln e va e e e

14
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Common errors

o If a method accepts a parameter, it is illegal to call it
without passing any value for that parameter.

chant (1 // ERROR: parameter value required

* The value passed to a method must be of the correct

type.
chant (3.7) ; // ERROR: must be of type int

» Exercise: Change the stars program to use a
parameterized method for drawing lines of stars.

15
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Stars solution

// Prints several lines of stars.
// Uses a parameterized method to remove redundancy.
orBY et e b e e S e M s
publicictaticwoild maln(Stringl] args)ivd
line (13);
line(7) ;
line (35);
}

// Prints the given number of stars plus a line break.
public static void line(int count) ({
O e A e e R B P G T e T b b o &y sl P AP
systemoutiprant Aty

}
SVS LSRRI

16



Multiple parameters

* A method can accept multiple parameters. (separate
by , )

« When calling it, you must pass values for each parameter.

g

e Declaration:

public static void <name> (<type> <name>, ..., <type> <name>)
{
<statement>(s);

e Call:
<name> (<exp>, <exp>, ..., <exp>);

17
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Multiple parameters example
EuklEere e e ) e (SR e ]

printNumber (4, 9);

printNumber (17, 6);

printNumber (8, 0);

printNumber (0, 8);
}

public static void printNumber (int number, int count) {
A eRay i e kA i el o 1 b o b m b A
System.out.print (number) ;
}

SYistemyontiprrniboafys
}

Output:

444444444
R A A S )

00000000

* Modify the stars program to draw boxes with
parameters.
18
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Stars solution

// Prints several lines and boxes made of stars.
// Third version with multiple parameterized methods.

OBl e oMt S e s et
publicictaticwoild maln(Stringl] args)ivd

}

// Prints the given number of stars plus a line break.

AEiaiet ER

line (7) ;

et 5y
Sysbeniouboprintliniys
box (10, 3);

box (5, 4);

box (20, 7);

\SHUN o e e st e e R e A e e e N e

Fo T R E T e e R
System.out.print ("*");

}
SViS bemScmbap i iR

19
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Stars solution, cont'd.

// Prints a box of stars of the given size.

public static void box(int width, int height) {
line (width) ;

for (int line = 1; line <= height - 2; line++) {
SN ST TER O D A s

Ve R I v e oo Yo st i MRS e Vi e e i S o (ol s Il

space++) {
system.out.print (" "):

}

e TG A AN
}

line (width) ;

20
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Value semantics

/u

* value semantics: When primitive variables (int,
double) are passed as parameters, their values are

copied.

* Modifying the parameter will not affect the variable passed in.

public static void strange (int x) {

X =x+ 1;

Sy kbemyotep e bt e e
}
publie staticivord main(String s args)
e
strange (x) ;
System.out.println("2. x = " + x);

{

Output:
L=
Diiise i

24
s

21
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public class ParameterMystery {

publie shabtue  vorduamain (SEranc

AR E B GO
TERLY =2
TR e e

mystery(z,

mystery (y,

PRIV S At e N O G Iy S O Y I R

5

=M fop |

2 9

Tty

Svishenvout prantintzabn i aand e aey g

Output: 2 and 4

{

22
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public class ParameterMystery {

publtrevstatre vordimarntSt rrng e rgs)iyg
SR o e
TERLY =2
T e

mystery(z, y, Xx);

2 9 5
mystery (y, ;

2 9 )

pubidcvstat tevwvord imysterytant Xy ant 2o by
Syiehe o S eI e e R s

Output: 9 and 3

23



Strings

» string: A sequence of text characters.

String <name> = "<text>";
String <name> = <expression resulting in String>;

 Examples:
String name = "Marla Singer'";

IR s
SMgRE W e
SErang point = T o U vt )t

24
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Strings as parameters

publye elgssesbranaglaranctorc o
pablicistatie vord marn (String bl args)
sayHello ("Marty") ;

>

String teacher = "Bictolia";
sayHello (teacher) ;

}

public static void sayHello (String name) {
System.out.println ("Welcome, " + name);

}
}

Output:

Welcome, Marty
Welcome, Bictolia

* Modify the stars program to use string parameters. Use
a method named repeat that prints a string many times.

25
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Stars solution

// Prints several lines and boxes made of stars.
// Fourth version with String parameters.

OBl e oMo e s et A

publicictaticwoild maln(Stringl] args)ivd
el
line (7);
iEne 35y
systemioutvprint Ert)y;
PO E RS g
Bioscithy iy
PO 00T

}

// Prints the given number of stars plus a line break.
B o e e e T O O R ) S e SR B e

repeat("*", count);

System.out.println();

26
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Stars solution, cont'd.

// Prints a box of stars of the given size.
public static void box(int width, int height) {
line (width) ;

for (int line = 1; line <= height - 2; line++) {
System.out.print ("*");
repeat (', width = 2)
System.out.println("*");

}
line (width) ;
}

// Prints the given String the given number of times.
public static void repeat(String s, int times) ({
for (int 1 = 1; i <= times; i++) {
System.out.print(s) ;
}

27



