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Figure 6.3  Abbreviated UML olass diagram for a Mouse class

UML Ciass Diagram ok
See Figure 6.3, It contains an abbreviated UML class diagram for a Mouse class. A UML class diagram b
15 divided into three parts—class name at the top, artributes in the middle, and operations at the bottom, Wy
lava programs, attributes equate to variables and operations equate to methods. Henceforth, we'll use the Jay
terms, variables and methods, rather than the formal UML terms, attributes
refer to a class’s variables and methods as the class’s members. I

The Mouse class has three instance variables—age, weight, and percentGrowthRate. The age
instance variable keeps track of how old a Mouse object is, in days. The weight instance variable keeps
track of a Mouse object’s weight, in grams. The percentGrowthRate instance variable is the percent-
age of its current weight that gets added to its weight each day. If the percentGrowthRate is 10 percent
and the mouse’s current weight is 10 grams, then the mouse gains | gram by the next day.

The Mouse class has three instance methods~setPercentGrowthRate
3hfmi]EtI'J[i,rcentGrno‘:,ht}:lRételmethOd assigns a specified value to the percent

[ariable, The grow me S ates ¢ [ wei ai g
L+ the grow method simulates one day of weight gain for a mouse. The di
mouse's age and weight.
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public class Mouse Htlntnm.u variable declarations |
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private int age = 0; // age of mouse in days
private double weight = 1.0; // mouse weight in grams
private double percentGrowthRate; // increase peyr day

e

//*i*t**i*******************ﬁ*****t*************it*********

parameter
public void setPercentGrowthRate(double percentGrowthRate)

o e— . o s . 5 i S

{ A~ e e e S 3 :Toaccessmstance
‘this.percentGrowthRate = percentGrowthRate; |variables, use this dot.

// This method assigns the mouse’s percent growth rate.

} // end setPercentGrowthRate

//*********************************************************

// This method simulates one day of growth for the mouse.

public void grow() i

{

this.weight +=

(.01 * this.percentGrowthRate * this.weight);}e——
this.age++;
'} // end grow
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E * This is a driver for the Mouse :i‘:uun“': |
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f import java.util,Scanner; g
public class MouseDriver |
{ .
public static void main(8tring(] args) ’
: i . o
- Scanner stdIn = new Scanne (System.ln);vﬁcmamyjmtwné
B double growthRate; & T e hjects |
%; Mouse gus = new Mouse () ;
5 Mouse jag = new Mouse () ;
% ’ nes . ”
4 System.out.print ("Enter % growth rate: ");
B growthRate = stdIn.nextDouble () ;
g gua.setPercentGrowthRate(growthRate);
3 jaq.setPercentGrowthRate(growthRate);
E gus.grow() ;
'* jag.grow() ;
gus.grow() ;
gus.display() ;
| - jaq.display();
| )} // end main
{ } // end class MouseDriver

they just use the term 0*:
, in the MouseDriveé
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Figure 6.6 Reference variables and objects for the Mouse program in Figures 6.4 and 6.5
The two reference variables on the left, gus and jaq, contain references that point to the two objects on the right.

Declaring a Reference Variable

You must always declare a variable before you can use it. For example, in order to use an int variable
named count, you must first declare count like this:

int count;

L Lmkemse, in order to use a gus reference variable, you must first declare gus like this:
Mouse gus;
: see, the process for declaring reference variables mirrors the process for declaring primitive

mly difference is that instead of writing a primitive type on the left (e.g., int), for reference
rite a r;lass name on the left (e.g., Mouse).




B0 Mrsbasng Wiy with i HaHeR Wﬂﬂmﬁg

wpaterents that e i coidibion C0F statepment, whi Lo statein i, et ), the vonstiion sl ho s sl
1 1

btk ways i dndustey  sometimes parentheses are b lided aid someiimes they're nmilied
Here's how the LeAdalencent method coulid be s ot o calting modine

Mouse piinky new Moussl)

i { wlinf tgAdOleRcent ) falaw)

|

vibLam.out.printin("The mousa's growtlli is no fongser" 4

"

being simulated too old. "),

!

Do you know how the above 1f statement can be shortened? Here's a functionally equivalent 1 £ state-
ment with an improved condition

if {(ipinky.isAdolescent())
Bystem.out.printin("The mouse's growth is no longer"

" being aimulated o oo,

}

The goal is to print the warning message if pinky is old (not an adolescent), If igsAdolescent returns
false (indicating an old Pinky), then the 1 statement’s condition is true (Ifalse evaluates o true)
and the program prints the warning message. On the other hand, if isAdolegcent returns true (indi-
cating a young Pinky), then the if statement’s condition is false (1true evaluates to false) and the
program skips the warning message.

Although the shortened-version i f statement might be harder to understand initially, experienced pro-
grammers would prefer it. Following that lead, we encourage you to use ! rather than
situations,

false for similar

- Problem Solving with Simulation (Optional)
us mouse examples, to keep the focus on OOP concepts rather than mouse growth details, we
¢ growth formula. In this section, we show you how 1o simulate growth in a w
nd of growth that occurs in the real world, Then we show you a simple trick that can be ap-
mulation problems to improve the program’s speed and accuracy greatly. ‘
modeled growth by assuming that added weight is proportional to \w\:eight. like this:

tionGrowthRate X weight

ay that is much
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m with the exponential growth model. Nothing keeps growing forever! After a sk
ie, and some of the ingested nutrients must be used to replace the old tissue insteadd
vs the growth. As a larger fraction of ingested nutrients go into replacement, (&
, begins to bend the other way, and approaches a maximum. The easiest w

growth formula to make it describe maturation is to multiply by another fu
1ic equation:

rowthRate X weight X (1.0 — weight
ot = ; maxWeight

- ‘ formula shows that as weight approaches maxWeig
o “€ro, and therefore the added weight on the Jeft
This provides a reasonable description of an 0%

e Atical models, like the model provided by the abg:
1168 good, sometimes not so good, and it’s i
3chual live data. But for the current weight gal?no@
lation model with an exact mathematic ™
'mines the weight of any given time:
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* This provides different ways to calculate growth.
**ti***i*ﬁ*it***t*i**it**********'k****i*t**i****ﬁ****ii**i**i*‘*ﬁ****/

public class Growth

{

private double startSize; // initial size
private double endSize; // maximum size
private double fractionGrowthRate; // per unit time

//*****************************************************************

public void initialize(double start, double end, double factor)
{

tliisg atartS8ize = gtart;

this.endSize = end;

this.fractionGrowthRate = factor;
} // end initialize

//*****i***********************************************************

- public double getSize (double time)

i

double g0 = Math.log(startsSize / (1.0 - startSize / endSize));

P

f@ﬁﬁrm 1.0/ (2.0 / endSize + :
'Hath.exp(-(fractionGrowthRate * time + g0)));  £

*v;*'*‘*v*****************************************************

'éIncrement(double size, double timeStep)

Rate )
/ endSize) * timeStep;
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‘a Growth object. Then we ask the useris
. Finally, we use a for loop to print tin::
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* This compares exact and simulated solutions for growth,
"Q*V'i'***'********t*l&ittttttt**t*w*tv*itt***tt*t*ii*tt*ﬁt**t**i*/

 import java.util.Scanner;

~ public class GrowthDriver
1 ‘
~ public static void main(String(] args)
S

ﬁiAScanner stdIn = new Scanner (System.in); Bl A5 'R
- double timeStep; ___!instantiate Growth object. |

-

‘double timeMax; Howh s

Grov entity = new Growth();
startSize = 1.0; // weight in grams
endSize = 40.0; // weight in grams

- fractionGrowthRate = 1.0; // per unit time
size = startSize;

.initialize (startSize, endSize, fractionGrowthRate) ; ¢—
n.out.print ("Enter time increment: ");

. stdIn.nextDouble () ;
println(" exact simulated");

println("time size size") ;

-0.0; time<=timeMax; time+=timeStep)

"%4.1£%8.1£%8.1f\n",

;imeStep);




