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Implementing a Hash Table via Hashin

k ‘S hg -7 eﬁf/t/&{
- % m. - Converting k to hc(k)
@ a.length - 1 - Indexing into A[hc(k)]
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For illustration, assum A%ength s 11 and hc(k) = k%11,
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Contract of a Hash Code Function F — g_ =

e Principle of defining a hash function hc: 7? =5 _7/_.>
k1.equals(k2) = hc(k1) == hc(k2)
ol o
Equal keys always have the same hash code. it remsS =
e Equivalently, according to contrapositive: <7 Aay
hc(k1) + he(k2) = -k1.equals(k2) um - ..7
1 "l L&J Um .- e}
- i i ? = _
What if k1.equals(k2) is false: > w B va zrs”

- What if he(kl) == he(k2) is true?



Overridding/Redefining hashCode() from Object

_ |
public clas{ * Principle of defining a hash function he:

1
2 private int k;

3 |ypublic IntegerKey(int k) { this.k = k; ) k1.equals(k2) = hc(k1) == he(k2)
4 @Override

B public int hashCode () {|return k % _&1} EqJ_aI keys always h.ave the same hggh clzode.

6 ROverride - e Equivalently, according to contrapositive:

/ public boolea@bject ob7j) | hc(k1) + he(k2) = -k1.equals(k2)
3 if (this == obj) return true; }

9 if (obj == null) { return false; }

10

if (this.getClass() != obj.getClass()) { return false; }
Integerkey otlne. =
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(l: Can we replace Line 12 by:
return this.hashCode() ==-ather.hashCode(),






TE &l = v T(3)

0 k2 = ma T ¢ (2);
* Principle of definin sh function hc:
k1.equals(k2))=% hc(k1) :@
Equal keys always have the same hash code.
L l & / S e Equivalently, according to contrapositive:
( < = ef"( hc(k1) + he(k2) = -k1.equals(k2)







Testing HashTable using Overridden/Redefined hashCode

@Test
publlc—ea

— ::m

Integerkey

@ Hashtable<> () ;
fnﬂe./z/f'(k, V)

lntegerhey new IntegerKeyyg
assertTrue ( .equals(k2));’r_ L{>

assert e (kl.hashCode () == k2Z.hashCode()); k })C\I‘Ag/a‘

S table.put k1) "D");
assertTrue (7

}

public class IntegerKey {
private int k; u k )
public IntegerKey(int k) { this.k = k; } +Z: fs- .%

@Override

public boolean equals (Object ob /’
1f (this == obj) { return true; |} [(? C()
if (obj == null) { return false; } [{
1f (this.getClass() != obj.getClass()) { return false; }

IntegerKey other = (IntegerKey) obj;
return 1s.k == other.Kk;
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Inconsistent equals and hashCode
e ge 3,* @ lJ :(
b gﬂ!’)
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public void testDefaultHashFunction() {
IntegerKey 1k39 1 = new IntegerKey(39);
IntegerKey 1k39 2 = new IntegerKey(39);
assertTrue (1k39 1.equals(i1k39 2));
assertTrue (i1k39 1.hashCode () != 1k39 2.hashCode()); }
@Test
public void testHashTable ()
Hashtable{f- cgerKey, String> ¢

Y

new Hashtable<> () ;

ﬁ
e
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1 IntegerKey\ — new IntegerKey I
S
1 IntegerKey — new [Nty e ( AN (?
1 assertTrud {_ x | \.z k /\j\&aﬂ (.
1 assertTrue (K/. ' Code [ ). ﬁvé’ 0{7
1 table :

4

assertTrue'

public clas& IntegerKey
private int k;

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

/* hashCode () inherited from Object NOT overridden. *ﬁ"’) L% u/{ -

@Override ﬁaj)& /

public boolean equals (Object obj) A €
1f (this == obj) { return true; } . M
1f(obj == null) { return false; } = Zﬁ .
1f (this.getClass() !'= obj.getClass()) { return false; } dD/O/VEKS

IntegerKey other = (InteﬁrKey) o105

Ereturn this.k == other.k;



Method Call:Ge VQ

class B {

void n(...){




Call by Value: Primitive Arqument

clas<s Circle class CircleUser <

int@
i I P Circle ¢ = new Circle();
volid se Rad:us(mt@) - i? (0

_< this.radius = ntarg =10,
) )C.Sﬁtladys arg);
b

y




Call by Value: Reference Argument

class Circle { class CircleUser {
—~zint radius;
Circle() {} 1> Circle(o = new Circlg();

SCircle(int ) { 3 Circle arg = new Circle(d0

this.radius =r, oA = /\"ﬁ’ @etRadIus@;
> ”‘ Y

>vold setRadius(Circle {

xthis.radiis = g.radius;
y ke

va/\“"o‘
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Call by Value: Re-Assigning Primitive Parameter

g.moveVertically(4);

public cla
fﬁéy01d ea
v;;d reassignRef (Point q)
Point np = new Point (6o,
q = np; }

J

-

void changeViaRef (Point Qq)
g.moveHorizontally (3);

}
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@Test
public void testCallByVal ()

(jlﬁﬂy- aéw Uti1l();
AN = ")
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