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o Exceptions
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o Factoring exercise, solution
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public class Circle |
AL olass field
public static final double PI= 3.14159; A L useful constant

A L olass wethod: just compute a wvalue based on the arguments
public static double radiansTolegrees(double rads) |
return rads * 180 / PI;

A4 An instance field
public double r; £ The radius of the circle

A Two inatance mwethods: they operate on the instance fields of an object

public double areal) | Af Compute the area of the circle
return PI ¥ r * r:

¥

public double circumference() | Af Compute the circumference of the circle
return 2 ¥ PI * r;
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(NP7NN7 yinn) np7nn nN'wa win'y o
// How many degrees is 2.0 radians?

double d = Circle.radiansToDegrees(2.0);
(N?7NN% yYINn) yoIn nTYA WIN'Y o

Circle c = new Circle(); // Create a Circle object; store a reference in c
c.r = 2.0; // Assign a value to its instance field r

Circle d = new Circle(); // Create a different Circle object

d.r = c.r * 2; // Make this one twice as big

(NP'7NN7 YINn) y9Iin NN'wa wIn'y o
Circle ¢ = new Circle(); // Create a Circle object; store in variable c
c.r = 2.0; // Set an instance field of the object
double a = c.area(); // Invoke an instance method of the object
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KeyFactory
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Class A Class B extends A
private int x; private int x;
private void f() {
this.x = 10;
super.x = 9;
}




Unchecked

Throwable

Error

OutOfMemoryError
AssertionError
LinkageError
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Exception

77?77

Unchecked

RuntimeException

ClassCastException
IndexOutOfBoundsException
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try {

main code block
} catch (Exceptionl exc) {

when Exceptionl thrown inside try, transfer here
} catch (Exception2 exc) A

when Exception2 thrown inside try, transfer here
} finally A

optional part;

Executed no matter how the try block is exited }
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if (x = =07 { if (x = = 0] {

¥ b
else { // = iz 1 else {
aggert x = =1 : ® // % must bhe 0 or 1

switchix) 1
case —1: return LE3S;
case O: return EQUALS:
case 1: return GREATEER:

N7 DVYD QRW NTIN

default: assert false:x; // Throw AssertionError if x is not -1, 0, or 1. ANN ']jy I71|7]
b
1
private static Chiject[] sublirrayi(Chiject[] a, int =%, int v | DMUNTON I7D ONN
assert ®x <= yw @ "subbkrray: = > ¥": /¢ Precondition: x must he <= vy 0"
A/ Now go on to create and return a subarray of a...

public woid insert (Chiject o) |

£¢f Do the insertion here I I
assert isSorted| J; J/ Lssert the class invariant here VIXRMIY'XN DRN

} NI NZ7Nnn 7Y
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public static vold wain(3tring[] args) 1
f¢4 This list is intended to hold only strings.
f¢ The compiler doesn't know that so we have to remenber ourselves.
List wordlist = new ArrayList():

A Oopa! We added a String[] instead of a 3tring.
A The comwpiler doesn't know that this iz an error.
wordlist.add (args) :

A 3ince List can hold arkbitrary obijects, the get() method returns
A Object. Since the list iz intended to hold strings, we cast the
A return value to String but get a ClassCastException hecause of
ff the error sbove.

SJtring word = (3tring)wordlist.get (0] :

public static wvoid maini(String[] args)
f¢ Thiz list ean only hold 2tring ohijects
Lizst«<String> wordlist = new Arravlist<String>()]:

A4 args iz a String[], not 2tring, 2o the compiler won't let us do this
wordlist.add(args): // Compilation error!

A4 We ean do this, though.
A4 Notice the use of the new for/in looping statement

for(tring arg @ args) wordlist.add{ardg)

A4 Mo east iz recquired. List«<String>.get () returhs a String.
String word = wordlist.get(0):
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public static volid wain(3tring[] args)

16

A D wap from strings to their position in the args[] array
Map<3tring, Integer> map = new HashMap<2tring, Integer:>():

A Note that we usSe autobhoxXing to wrap i1 in an Integer ohject.
for(int i=0; i < args.length: i4+4) mwap.put(args[i], 1i):

A Find the array index of a word. Note no cast iz recgquired!
Integer posSition = wap.get(Thellof):

A We man also rely on autounboxihg to convert directly to an int,
A but this throws a MullPointerException if the key does not exist
// in the map

int pos = mwap.get(Tworld™)

public static volid wain(3tring[] args)
A D wap from strings to their position in the args[] array
Map<3tring, Integer> map = new HashMap<2tring, Integer:>():

A Note that we usSe autobhoxXing to wrap i1 in an Integer ohject.

for(int i=0; i < args.length: i4+4) mwap.put(args[i], 1i):

12D NTl
A Find the array index of a word. Note no cast iz recgquired!

jlnon'? wnn Integer posSition = wap.get(Thellof):

A We man also rely on autounboxing to convert directly to an

NNAIT TIY

int,

A but this throws a MullPointerException if the key does not exist

// in the map
int pos = mwap.get(Tworld™)
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Generics

public static wvoid printList (PrintWriter out, List<?> list) |
for(int i=0, n=list.zize{l; 1 < n; i++) 1

if (i > 0) out.princi(™, "1:
Chiject o = list.get (i)
out.print(o.to3tringil);

double sumlList (List<?>
double total
for (Ohiject o

Nurwber n = [(Number)
total +=

list) |

L mast iz required and may fail

public static double sumblist (List<? extends MNumber> list) |
double total = 0.0;
for (HMumber n @ list) total += n.doubleValue () :
return total:
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Generics |®

import java.io.lerializable;
import java.util. *:

public class Tree<V extends Serializable & Comparable<V>>
implements Zerializable, Comparable<Tree<V>->

W owalue;
List<Tree<V>> hranches = new ArrayList<Tree<WV>>(]:

public Tree [V wvalue) { this.wvalue = value: }

A4 Instance methods

Vo ogetValue() { return value: }
vold setValue (VW wvalue) { thiz.wvalue = wvalue;
int getMumBranche=() { return branches.zize(l: 1}

Tree<V> getBranchiint n) { return branches.getin):
viold addBranch(Tree<W> branch) { branches.addibranch): }

ff Thiz method iz a nonrecurzive implementation of Comparable<Tres<Vs>
A4 It only compares the walue of thiz node and ighores branches.
public int compareTo(Tree<V> that) |

if (thi=z.wvalue == null &£& that.wvalue == null) return 0O:
if (thi=z.wvalue == null) return -1:
if [(that.wvalue == null) return 1:

return thiz.value.compareTo(that.value) ;

A Jarrac —-Xlint warns us if we omit this field in a 3Jerializable class
private static final long sSerialVerzionlID = 533546143621133467L;

121XV N2 Np7Nn 1T
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public class Tree<Ws> |
/Y These fields hold the walue and the branches

Wowalue;
List<Tree<? extends Wr> branches = new ArraylList<Tree<? extends Vx> () :

7 Here's a constcructor
public Tree (VW walus) { this.wvalue = walus; |}

/f These are instance methods for manipulating walue and branches

YV ogetWalue()] { return wvalues; }
wold setWalue (VW walue) { this.wvalue = walue: }
int getWNuwmbBranches() { return branches.size(): 1}

Tree<? extends V> getBranch(int n) { return branches.getinl:
wold addBranch (Tree<? extends V> branch) { branches.add(branch):

Nl

Tree<Number> t = new Tree<MNwber:(0): // Note autohoxing
t.addEranchinew Tree<Integer>(l)): A oint 1 autohoxed to Integer
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Refactoring — Ex. 5 |®
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