Building Java Programs

Chapter 3
Lecture 5: Parameters and Scope
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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 () {
TNt E=" 3
Eor stinaa e rleam i c= Qe fop )
<{:: System.out.println (x);
) =
// i no longer exists here X'S SCOPE

} // x ceases to exist here =

{\

I's scope
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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



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 oz. 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
« 2 cups butter
« 2 Cups sugar
- 4 eggs
« 80 0z. chocolate chips ...

» Place on sheet and Bake for about 10 minutes.



Parameterized recipe

e Recipe for baking 20 cookies:

e Mix the following ingredients in a bowl:
o 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.



Redundant figures

e Consider the task of printing the following lines/boxes:
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A redundant solution

PRl G s S PSS e v

G O PRl SRS | B G e A 1S o) = EI NI E G o et p e 1 Lo o = 1 e o e : ;
1ine0f13 () ; e This code is redundant.
TEne )
LEre O3 BRE)s >
box10x3 () ; * Would variables help?
o SRRl Would constants help?
pUbEEc Stat e Vol d ErneOE 30y 3] - :
for (int i = 1; i <= 13; i++) {  What is a better solution?
S A e 11 O R b OB e AN 6 s e g
}
System.out.println(); e line - A method to draw a

: line of any number of stars.
JORE PRk RN = N el o7 A e 1 e ol e SN o O g 5 O

for (int i = 1; i <= 7; i++) { e box - A method to draw a

; SRS el e b b et o Tl gl ok AN e box of any size.

System.out.println() ;
}

ENUR SR HE s S S NN i A e TS S L AR
0 ] Ea P | S Rt b v s e S el L BT e 5 e
ST e SRR B O e A

}
SyisEeEmrouEspriEnt i)
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Parameterization

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

o Instead of 1ine0f7, 1ine0f13, 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.

ot
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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);

* Example:
public static void favoriteNumber (int num) {

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



Passing a parameter

Calling a method and specifying values for its parameters

<name> (<expression>) ;

e Example:

Ol ke -t el oo e e b e
favoriteNumber (42) ;
favoriteNumber (12345) ;

}
Output:

oI B nHmbor: 1o A2
B o e r e e s S
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Using a parameter

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

» Example:
public static void favoriteNumber (int num) {
System.out.println (“Favorite number 1s: " + gaany ;

}

» When favoriteNumber is called, parameter num is a local

variable declared and is initialized to the value given by the
caller

154



Parameters and loops

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

Plbilire s b et o el Do S En BaciEE e RecisHE o
chant (3) ;

}

public static void chant (int times) {
for (int 41 =71; 1:'<= [AimelEy 1++) {
Systemout sprintlntdust e salad o)y

}

Output:

Just a salad...
SRR R eV i
g sisaa s aidia s

1:2



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.

publiie  SiEatic voldrnagln(Str ing | fargs)
chant (3) ;

chant (7) ;\
} -
/

publse sEabte vold eharnt (rnt Eames)

e et TN o e S A e e R i Y= ot L R B
System.out println (MJIustE a salad )



Common errors

» If a method accepts a parameter, it is illegal to call it
without passing any value for that parameter.
chant () ; // ERROR: parameter value required

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

type.
chont 3.7 // ERROR: must be of type int

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

// Prints several lines of stars.
// Uses a parameterized method to remove redundancy.
pubilkrcEclasssStars 2
Dl e e i ica e s onid Tl heee e et g
line (13);
line (7) ;
line (35) ;
}

// Prints the given number of stars plus a line break.
public static void line(int count) ({
R St C A S R s b e e St oY o b b o 1y e B o e
SESE e OUE D e

}
System.out.println();
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Multiple parameters

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

)

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

e Declaration:

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

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

16



example

publire st a e vold maln-CSErangillargs) =
printNumber (4, 9);
printNumber (17, 6);
printNumber (8, 0);
printNumber (0, 8);

}

public static void printNumber (int number, int count)
FOE - Gl =l e rcoUNt ok h)
System.out.print (number) ;

}
ShisEen ol Epr el G

}
Output:

444444444
Jeg e i R

00000000

* Modify the stars program to draw boxes with
parameters.

{
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N
Stars solution

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

pubitiic#elba sicSla s 8w
ol oL e R e e e O B et e el T S A R e,

rne k300
S EAk =Y BT
line (35) ;
Sh e Ok e osea Rl R )
box (10, 3);
box (5, 4);
box (20, 7);
}
// Prints the given number of stars plus a line break.
pubdircisEableBrerda Enc (A G O
R o bt g et bt o e o ol G TS o fim e s By o s
Sy SEem Ot S pE R

}
SisEehizount  pranilnG)s
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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++) {
Sesem o i PR

for (int space = 1; space <= width - 2;

space+t+)
SIS Eem sou L PE pnE iR )

}

SySEem oG aprEn Elni e tiyse
}

line (width) ;
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Value semantics

* 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 (SN |
X =x + 1;

Sy skEemsontaprinEEn (Sl =2 ey
}
publirerstat e vord imagntStringiliargs)=l
PR st = O B Output:
strange (x) ;
S S e S onNE T P h e e i e e 1. x = 24
2 E s
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problem

public class ParameterMystery {

publ icastatbicaveoidimoin (Stranglls 2rgs)
i A s R
PR et e
S5 e e

mystery(z, y, x);

mystery(y, x, z);

{

public static void mystery(int x, 1int
SY.SEem: oL PrrnE in-(Z sraih ol T

2t
© i 9

{

2%



Strings

» string: A sequence of text characters.

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

» Examples:

String name = "Marla Singer";

IRER e S

iRty =53

String point = "(" + x + ", " + y + ")";
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Strings as parameters

publiesclass st r ITRgParameters
pubilEca bk licaeond o (SR E i aegs )i
sayHello ("Marty") ;

SEngEiscnie her = aitBrsah ol gl
sayHello (teacher) ;

}

public static voild sayHello (String name) {
s e Ve ab e O e EIn Y B O e A el DR e e e B far e W T

}
}

Output:

Welcome, Marty
NeifeomEer aniic Eoaine

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

23
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Stars solution

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

public class Stars4d {

ol oL e R e e e O B et e el T S A R e,
rne k300
S EAk =Y BT
FSneit3:595%
Sh e Ok e osea Rl R )
{eYoh dl b HE st Al
Besetbi il
b 205500

}

// Prints the given number of stars plus a line break.
pubdircisEableBrerda Enc (A G O

repeat ("*", count)

SRVACH B2 SR Ol W e 7 b 4 mad ) o
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Stars solution, cont'd.

// Prints a box of stars of the given size.
publicistatic veidiibosxctintawid i ntahoitclhhbys:]
line (width) ;

Borstintalines =oketaltnerc=rlicaghi =il na e
SysEem . outiprint )
repeat(" ", width - 2);
Sy SEemsolt Pl n sty

}

line (width) ;
}

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