Building Java Programs

Chapter 3
Lecture 3-1: Parameters

reading: 3.1
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I have written all the
whole numbers from 1 to

1000! By hand. Just now.

It's okay!
Jealousy IS
the natural
reaction.

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

matter of course!
A oh, sure, "probably"!
‘-s But I have CERTAINLY
f VA, T done it, bhecause I sat

down and did 9t. It

N\ only took an hour, and
now I don't have to
Tive with doubt or
uncertainty. I

don't have to Tive qE:y
with probablys! S~

*

I fail to see the
henefit!

Um, I DOUBLE
CHECKED THE

I have verified by brute force that
all these numbers exist AND can he
written! Don't worry, mathematic-
jans, the whole number series has
been verified secure up to 1000...
3w thanks to ME.

by S . For i=1
Z to 1000,
rint 1,

ERROR 5000:

oop
HELLO, UTAH- MNOT ACTUALLY
RAPTOR A COMPUTER,
I'M UTAHRAPTOR
NOT A
COMPUTER
W, QWantz. com

(C) 2012 Rwyan North

(I think this is a made up language like Visual Basic but not quite.)
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Promoting reuse
Programmers build increasingly complex applications
» Enabled by existing building blocks, e.g. methods

e —

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



e —

Redundant recipes

» Recipe for baking 20 cookies:

» Mix the following ingredients in a bowl:
4 cups flour
1 cup butter
1 cup sugar
2 eggs
40 oz. chocolate chips ...

e 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 o0z. chocolate chips ...

» Place on sheet and Bake for about 10 minutes.



e

/// - = -
Parameterized recipe

e Recipe for baking 20 cookies:

e Mix the following ingredients in a bowl:
4 cups flour

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.

o parameter: A value that distinguishes similar tasks.



e

Redundant figures

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

R i b i b b i i b b
kK k Kk kK%K
R AR g i i i i g i i i i i i i i i i i i i i i i S i i G S i i i S i i ¢

kkkhk Kk Kk kk kK%
* *
R g b b A b b i i ¢

* Xk Kk k%
* *
* *
* ok Kk k%



A redundant solution

publrevekassmstarsliig
030 O Bt oty =l e Vit Mo M V@ Wit g 1 £ 04 4 0 1A ol s 4 0 1 (A Y A W o o W v |

1ineO£13 () ; e This code is redundant.
1ineOf7 () ;

1ineOf35() ; i

box1 033 () ; * Would variables help?

L e Would constants help?
public static void 1ineOf13() { Y ;

o R B  What is a better solution?

R M VTR Sl ASTOR SRR A MY SN A0

}

System.out.println(); e line - A method to draw a
e e line of any number of stars.
public static void 1ineOf7 () {

e ¢ box - A method to draw a

} Systemi;outprint:( Yo box of any size.

System.out.println () ;
}

public static void 1ineOf35() {
for (int i = 1; i <= 35; i++) {
SRvASR =V oY b h M o autia ol Ak A
}

System.out.println();



e —

Parameterization

g

o 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.

main

%

A 4

line

-

AV

v

\ 4

kKX Kk Kk k%K

R AR b b b i b b b i b b g ¢



s

// - ; “
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 voild sayPassword(int code) {
sSyvstemioutvprintin M The passwordiEsy Wt Clee)

}

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



// n
Passing a parameter

Calling a method and specifying values for its parameters
<name> (<expression>) ;

* Example:

public static void main (String[] args) {
sayPassword (42) ;
sayPassword (12345) ;

}
Output:

The password 1is 42
The password 1s 12345
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Parameters and loops

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

publidc sbatic woid madnStrangll args)
chant (3) ;

}

publrcstatbre  vordichan & (inEaEannes )
IR{@ ¥ ek e A e e (S R A o ol ]
Syrevenon trpm b e Era s et e

}

Output:

Just a salad...
F s g s A
UiB e NE R e e e

i



 —
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.

publdeistatic woidimasn tShringl} crgs)y i
s R e S
: 7

publz e statbirciveordichanb tintibrmes)y
oI R s T S et
SNt hEe e A e e B e ne b Bee Y Ol R P S Y A Y

531!



Common errors

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

chant () ; // ERROR: parameter value required

e —

* The value passed to a method must be of the correct type.
chant (3], // ERROR: must be of type int

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

573
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Stars solution

// Prints several lines of stars.
// Uses a parameterized method to remove redundancy.
RN e M Ve Y R S A Wit sty
public i eratieivold main(Stringlliargsing
line (13);
line(7) ;
line (35);

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

public static void line(int count) ({
YO Ao by iy S A e B i oo DD ¢ 1y sV S L
ShrisuY Il eALE v o st g m M R

}
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>, ..., <exp>);

55



Multiple parameters example
publFeistati ey voidima i (St ring FEvargsivig

printNumber (4, 9);

printNumber (17, 6);

printNumber (8, 0);

printNumber (0, 8);
}

public static void printNumber (int number, int count) {
POt vaii= e s ieount b
System.out.print (number) ;

}
Sy s bemyonEiprantlnye

}
Output:

444444444
e S

00000000

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

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

public class Stars3 {
publie v sharievivodwdema it STl gl arags)

}

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

line (13);

line (7) ;

Pivmer3byme
System.out.println () ;
box (10, 3);

box (5, 4);

box (20, 7);

public static voild line(int count) {

AT @ G kg b e M B Ao D i ol @Y b 0 B A T o I
Sy shemsouypriripihaiiyes

}
OISR SV A SR BN RN Ol B G R EA W

%
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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) ;

Ve e (g AR i g s R R S R G i i W o 4 o e R B MY e e
SATASH ST Y oAb M e v I g S e A
for (int space = 1; space <= width - 2; space++) {
Svebenvonbvprint (N
}

System.out.println ("*");

}
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 (int x) {
X =x+ 1;

System.out.println("1l. x = " + x);
}
public static void main(String[] args) {
BRSO iR
strange (x) ; Output:
System.out.println("2. x = " + x);

havavisas e

53



e

A "Parameter Mystery" problem

public class ParameterMystery ({

pubbicvgraricivoid maintSEeing il args)y i
A Y A AR = A B
50t B A
95 o) AN o Vs

mystery(z, y, Xx);

mystery(y, x, z);

publlest abrevvaordimysteryiinbms ivivg e v ae s i
T e b B e e e M e B S e

}
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Strings

* string: A sequence of text characters.

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

» Examples:
String name = "Marla Singer";

S Ty G O
Sah B
SEXrIng poant = i e

2k
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g

Strings as parameters

public class StringParameters ({
I S S S e e U R
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.

2
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Stars solution

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

public class Stars4d {

publie v sharievivodwdema it STl gl arags)
line (13);
line(7);
AR A i B RS A
System.out.println ()
Joler & mane A i
Bioxibaiadys
Bex 20 T

}

// Prints the given number of stars plus a line break.
3151 o s el Wi e or o Ne AR L o 1= 1) fabio s ol 0 ol wd M

repeat ("*", count);

System.out.println ()

s
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Stars solution, cont'd.

// Prints a box of stars of the given size.
publveyshaticivoidiboxiintiwidbhyvint heighE iy
line (width) ;

s Honan oy tial SV e i in e (v S oS o Aoy Wi R B AT S 4 s )
Systemioubiprint ety
repeat (" ", width - 2);
Systemioubiprin e ey

}

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