


Testing Equality of Person/PersonCollector in JUnit (3

cl JaddPerson(pl) ; F
ssertFalse.e als (pcz2));

2 from testPersonCollector)
Qifﬁii;ii};c 2 ;rsons[(} ’&2_ person@), Km' (0/

.;ssertmrue( i g MU [} PersonCollector
assertTrue(pcl equals(pc \ W
5 >

pcl.addPerson(p3); pcZ2.addPerson(p4);

assertTrue (pcl.persons[l] == pcZ.persons|
assertTrue (pcl.persons(l] .equals (pcZ. persons[l -
assertTrue (pcl.equals (pc2)) ;

1 |boolean equals (Object obj) {

2 if (this == obj) { return true; }

3 if (obj == null || this.getClass() != obj.getClass()) {
4 return false; )}

) PersonCollector other = (PersonCollector) obj;

6 boolean equal = false;

¥ § if (this.nop == other.nop)

8 equal = true;

9 for(int i = 0; equal && 1 < this.nop; 1 ++) {

0 equal = this.persons|[1] .equals (other.persons[1i]); } }
1 return equal;

2 class Person |

String firstName; String lastName; double weight; double heightj
. boolean equals (Object obj) {

if (this == obj) { return true; }
if(obj == null || this.getClass() != obj.getClass()) {
return false; }
Person other = (Person) obij;
return
this.weight == other.weight && this.height == other.height

&& this.firstName.equals (other.firstName)
&& this.lastName.equals (other.lastName); } }
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Ordering between Employees
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Unknown C between Emplovees

_ Al
~Say: Sorting based on safatiEzrad ids)
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(higher salaries and smaller ids come first)

class Employee {

int 1d; double salary;

Employee(int 1id) { this.id = 1qd; }

vold setSalary(double salary) { this.salary = salary;

.

@Test

public void testUncomparableEmployees () {
Employee alan = new Employee(2);
Employee mark = new Employee(3);
Employee tom = new Employee(l);
Empioyee|]| es = {alan, mark, tom};

Arrays.sort (es) ;

Employee|] expected = {tom, alan, mark},;
assertArrayEquals (expected, es); |}
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Comparable Employees: Version 1

implements Comparable <CEmployeel> ({

class CEmployeel

— o = o .
attribi N’:E.&v

f“”-“‘f

CallsSt.rucLor,
@Override
public int compareTo(CEmployeel

}

@ {

mutator

return{thls 1d]— ’- oﬂ

"4 [ (o)
Salary| 4 %

I CEmplovyeel

alan

C:lﬂ_f_lc:i}_ to Empl O}i:t */

+ PR>C

@Test
public void testComparableEmployees_1 ()

.l. -.:T-

L W |

f MYy | M T r“ﬂ. |
L. AInnepiLoveeld

il

T THNTHY
- I.k.-f

lements the Comparable

O o
1Q

e aVaral

11-_.1'

L A~

V= | [ | ] ]
- - e A N A

CO reTo compares S only.
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CEmployeel alan = new CEmployeel
CEmployeel mark = new CEmployeel
CEmployeel tom new CEmployeel (
alan.setSalary(4500.34);
mark.setSalary(3450.67) ;
tom.setSalary(3450.67) ;

(2
{3
= 1)

5

CEmployeell|] es = {ajappgmark, tom};
/* When comparing_employees,

* thelr salarsa€s are 1rrelevant

r. 4 Y —

Arrays(. sortfes) ;

CEmployee expected
assertArrayEquX1s (expectdI e

}
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Comparable Employees: Version 2.1

1 Bclass CEmployee2 implements Comparable <CEmployee2>
& '+ attributes, st ructor, mutator similar to E
9 @Override

4 public i A Rl iieemas 2 Other

6 returfl -1 =

7 ) - W / Mot -| 7

8 ;>else e 5 2 his.salary < other.salary)

9 returr((ib__

10 }

11 > else { rual salaries +

12 return this.id - other.id;

13 ; - =, (""/ >

14

1 | @Test

2 |public void testComparableEmployees 2()

3 |

4 0 Cor erfa
< hod mpare pal a 5, th
6 res 1d’s for employees with eg alar
/ ~

8 CEmployee2 alan = new CEmployee2(2);

9 CEmployee2 mark = new CEmployeeZ(3);
10 CEmployee2 tom = new CEmployee2(l);
11 alan.setSalary(4500.34);
12 mark.setSalary(3450.67) ;
<5 tom.setSalary(3450.67) ;
14 CEmployee2[] es = {alan, mark, tom};
19 Arrays.sort (es) ;
16 CEmployeel2[] expected = {alan, tom, mark};
17 assertArrayEquals (expected, es);
16 |1
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|class CEmployee?2

. /* attributes,
@O0verride
public int co

-{> return - ;
}

return —-I
}
else { /* equal
return/this. L

if (this. MJ

else 1f (this.swlaxry < other. satasy)

implements Comparable <CEmployee2> (

constructor, mutator similar to Employee #*/

other) {

:a/

eTo(CEmployee

other ;ﬁ&f

eglaries

*/
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omparable Employees: Version 2.2

class CEmployee2 1implements Comparable <CEmployeel2> ({
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@Override

public int compareTo (CE ee2ppt
—> int [salaryDiff EDougle compare)
,int [idDiff = this.id - other 14;
1f (salaryDiff !'= 0) _{ return

l else) return} F-

Ly,

alaryDiff; }

Qther.salary) ;

@Test
public void testComparableEmployees 2 () |

CEmployeeZ alan = new CEmployeelZ(2);
CEmployeeZ2 mark = new CEmployeeZ(3);
CEmployee?2 tom = new CEmployeeZ(l);
alan.setSalary(4500.34);
mark.setSalary(3450.67);
tom.setSalary(3450.67) ;

CEmployeeZ|[] es = {alan, mark, tom};

Arrays.sort (es);

CEmployeeZ|] expected = {alan, tom, mark};
assertArrayEquals (expected, es);

CEmployee?2
id |
Salary]

mark [Tig T
salary|

CEmployee2
id |
Salary]

alan

tom




Design Principles of the compareTo Method
d < /7

Asymmetlric 0 < 02 N> < 2 < 4
ne {'%01 .comparelo(ct2) < Q A c2.comparelo(C1) <0)

jE —-(c1.comparelo(c2) > 0 A c2.comparelo(cl) > 0)

-~

— (> T <k
@ olees €2 < (5 ¢ <3

c1.compareTo(c2)(<0 A ¢2.compareTo(c3 X0 @ c1.compareTo(c3)(< 0

cl.comparelo(c2) > 0 A c2. compa To(CS) >0 cl.compareTo(c3) >




public class @Test

pr:}vate .;.:t_k_ez; ; “Drf public void testArrayedMap() {
private String value;

SDArrayedMap m = new ArravedMap();
b assertTr e(m.size() ==@;

|

public Entry(aint key, String value)
this.key = key;
this.value = value;

=

public class ArrayedMap
private final int MAX CAPCAITY 100,

m

3 8 8 3 838 5

private Entry[] entries;
_—c
private int noe; /* number of entries +*
PURLE. aErigecuspil 1 L assertTrue (m.size() == 7);
[entrles = new Entry[MAX CAPCAITY]; —_—

g /* inquiries of existing key */
\ assertTrue (m.get equals("D"))-
public int size() { assertTrue (m. get .equals ("Q") Y3
return noe; /* 1lnquiry of non—-existing key x/
} assertTrue (m.get (31) == null);

public void put (int ey String @ T
Entry e = new Entrygéz, @);

entries|[noe] = e; noe

nnoe _Tri
e |
n [ nee |

6 7 929

. ®

N a | Ve I m I ! lem en faf | O n m.entries[0] / m. entr:.esflj m.entries([2] m.entries([3] entr.:es{#} m.entries[5] m.entries[6]

‘
F i

m.entries

"/ 30 S / null null null




Naive Implementation of a Map: Retrieval of an Entr

public class ArrayedMap
private final int MAX CAPCAITY = 100;

public String get (1int key)
for(int i = 0; i < noe; i ++) {
Entry e = entries|1];
int kK = e.getKey();
if(k == key) { return e.getw
l

vf(é> <

)
return null; m . ﬂet (l

Worst (A :
/ noe
ArrayedMap ) =
m.entries
r / /,. P null null null
m.entries[0]  m. entriesflj m. entr.tes[ZMrles{:jS m. entriesgﬂﬂ\%::ms—{Nentrles{ﬂ

 Entry_ Entrv Entrv Entrv / Entry | Entry
m n Dl’l’ m “cﬂr m ‘“Fl’l’ m "“le’ m ‘“Al’l I‘ICH" m m Q"’




Im lemenfin a Hash Table via Hashin
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Testing Overridden/Redefined hashCode()

@Test

public void CustomizedHashFun
IntegerK&y

VéssertTrue( k1.RashCode () == _1);

assertTrue(1k391§ZhashCo e ()

assertTrue(%k3 2 .hashCode ()
assertTrue (1k6.hashCode () ==

= New LIOtegerhey

=

==

A,

assertTrue (1k39 1.hashCode () ==

public class IntegerKey {
private int k;
public IntegerKey(int k) { this.k = k; }

assertTrue (1k39 1.hashCode ()
assertFalse (1k39 1.equals(1k6));

@Override /
public int hashCode() { return(¥)s 11; )
@Override
public boolean equals (Object ob7j) {
if (this == obj) { return true; }
if (obj == null) { return false; )}
1 if (this.getClass() != obj.getClass()) { return false; ]}

A

IntegerKey other (IntegerKey) obij;
return this.k == other.k;

boJ

A

A

WONN=-=0000~NOOTAL~LWN =
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IntegerKey = new IﬁtegerKey(; /% 39
IntegerKey{u k39 2 new IntegerKey @ -

IntegerKey ik6 = new IntegerRKey(6); /» 6 & 1l.== 6

61}011() {

1k39 2.hashCode () ) ;
assertTrue (1k39 _1.equals(1k39_2));

1k6.hashCode () ) ;
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