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Method Call: Callee vs. Caller

class A { YM""

void m@pallfam) {

/* use of param */

class B {

void n(...){
A co =new A();
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Call by Value: Re-Assigning Primitive Parameter

public class Util {

e d

v01d rea551gnRef (Point q)
Point np = new Point (6,
g = np; }

void changeViaRef (Point q) {
g.moveHorizontally(3);
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<§ + ﬂg

qg.moveVertically(4); } }
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@Test

int (i

.0

public vbid testCallByVal()
Util(uld= new Util();
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Call by Value: Re-Assigning Reference Parame’rer/a/

public class Util {
void reassignInt (int 7)

{
=9 398 ] /'7]
void reassi efg {
1 = new Point/ (6, ‘J
void changeViaRef (Foint q) |

g.moveHorizontdlly (3) ;
g.moveVertically(4); } }

@Test

© \Jo>§(4>cplv-4

public void testCallByRef
Util u = new Util();
Point p = new Point (3,
Point refOfPBefore
u.reassignRef (p) ;
assertTrue (p==refOfPBefore) ;

assertTrue (p.x==3 && p.y==4); 59*?8 ,\L],(‘f'?
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class Point {
ANt x;
int y;
Point (int x, int y) {
this.x = x;
this.y = y;
}

void moveVertically(int y) {
this.y += y;
}
void moveHorizontally(int x) {
this.x += x;
}
}



Call by Value: Calling Mutator on Reference Parameter

public class Util {
void reassignInt (int 7)
g = g% dF ]
void reassignRef(Poin‘
Pging np = new Point

= np;

01d chan eV1aReflP01nt
oveHorlzontal
moveV

1 | @Test

2 |public void testCallByRef 2() {
3 Util u = new Util();

4 Point p = new Point (3, A4);
)( Point refQOfPBeigre = pj

6

/ u.changeViaRe ;

assertTrue (p.x==6 && p.y=
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this
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v01d movevV
thls_z +

v01d moveHorlzontally(int x) {
this.x += x;
} — -

}

assertTrue (p==refOfPBefore);

=8) ;

Point (int x, int y) {

cally(lnt v) {




APIL:(Arraylis

t/size()

= Returns the number o in this list. a S fmﬁ" f-

U$

nds the specified/6lement to the end of this list. 7

add(int index, element)
Inserts the specified element at the specified position in this list.

boolean a‘, contains (Object o)
A ‘l'l'l 'ﬁ Returns true if this list contains the specified element.
\'# 14

obl vV remove(int index)

Removes the element at the specified position in this list.

boolean remove (Object o)

Removes the first occurrence of the specified element from this list, if it
is present.

\/indexOf (Object o)

Returns the index of the first occurrence of the specified element in this
list, or -1 if this list does not contain the element.

get(/int index)
turns the element at the specified position in this list.




Generic Parameters: Arraylist
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class ArrayListJep {

Caller of ArraylList

ArrayListhErié;l listl = new ArrayList<String> () ;
ArrayListqP Y list2 = new ArrayListqPointp () ;
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'Qrvcd[r?t< eect> /16"3 =
class ArrayListdEp
boolean add(E Q "“ - 79
E remove (int index)
E get (int index) @ /Lu.ﬂ'/ 4/d(ﬂw ZM‘t('&gLﬁ))}x
} '
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® Az 4'0/0( (oo Forrt( 3,45
=@ 4 ; X
!ArrayList\’Qtr' ng/> listl] = new ArrayList<String> () ;
#ArrazList 1ist2 = new ArrayList<Point>();
| AY Jerat
class ArrayList<¥> { elaas AREEpTIEE
Boalan a(_jd("—' 'e\ boolean add(g@5
%, remove (int 1ndéx) 7ﬁd‘$ N i

& get (int index) . :
YW get (1nt index)
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Use of ArraylList

import java. util ArrayList;
public class ArrayListTester { }f\s‘t ’-/7
public static id main(String[] args) {
ArrayList<{Strin ist) = new ArrayList<String@
~println(list. size()); O -
— println(list.contains("A"));
println(list.indexOf ("A")); _’
—>list.add("a") ;&
- list.add("B") je—m— | T
~> println(list.contains("A")); println(list.contains("B")); println (list.contaipnst'Cl));
println(list AmdexOf ("A")); printlin(list.indexOf("B")); println(list.indexOf("C"));
Jalgie s erelel((d, (Ve ¢
println{list.ogntains("A")); println(list.contains("B")); println(list.contains("C"
a printin(listemedexOf ("A")); printin(list.indexOf("B")); println(list.indexOf("C"));
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ﬂlist.remove ey ;
println(list™®®ntains("A")); printin(list.contains("B")); printin(list.contains("C"));
println(list.indexOf("A")); println(list.indexOf("B")); println(list.indexOf("C"));

for(:.nt ” i ++)
prlntln (11 t get(l) J“t )<




Hash Table
- 2-column tab

< Keys contain‘'no duplicates
- Values may contain duplicates
- A key is used to identify a unique row
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API: HashTable +00 QpnetC

[C 4'\.}

size()
Returns the number of keys in this hashtable.

boolean containsKey(Object key)
Tests if the specified object is a key in this hashtable.

boolean containsValue(Object value)
Returns true if this hashtable maps one or more keys to this value.

get(Object key)
Returns the value to which the specified key is mapped, or null if this
map contains no mapping for the key.

4[Put® key, @ value)

Maps the specified key to the specified value in this hashtable.

remove (Object key)
Removes the key (and its corresponding value) from this hashtable.




Generic Parameters: Hashtable
(7@;4,2/’0 /zssmmﬁfe,;

class Hashtabled
V. put (K\ key,

getL0B3

Caller of Hashtable
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new Hashtable<String, Integer>();
new Hashtable<Integer, String>();

Hashtable<String, Integer> t1
Hashtable<Integer, String> t2




V put (K key, V value) C ¥ put alue

V get (Object key) -” key

}

rl ﬁ( Alea’ j Vs, +Z’(3LL)
= neQdHashtable<Str1ng Integer> () ;
t n = new Hashtable<Integer, String>();
@@ O thpt a0
class Ha@tab <K, W 1| @‘C 4{ @5 A/&Vl ))X
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Use of HashTable

; J.mpo:.rt java.util.Hashtable; BWW
public class HashTableTester {
3 public static ,yoid main(String[] args) {
4 => Hashtable<String, String> grades = new Hashtable<str1ng, Str g>
5 System.out.println("Size of table: " + grades.size( h&
6 System.out. prlntln("Key Alan ex1sts L m.contalns___y "_;L@n,"));
7 System, " + grades.containsValue ("B+"));
8 graded{put 4
9 graded|] put, H'?H Qé"y”
10 grades N\Qui(
11 System. out. ( " + grades.size());
12 System. out. ( " 4 grades.containsKey("Alan") ) T
13 System. out. ( %grades containsKey ("Mark"));
14 System. out. ( " + grades. contalasgey("Tom"
15 System.out.println("Key Simon exists: " + grades.containsKey Slmon
16 System. out. (" " + grades. contalnsValue "A™) O
17 System.out.println("Value B+ exists: " + grades. conta1nsValue("B+“
18 System.out.println("Value C exists: " + grades.containsValue("C
19 System.out.println("Value A+ exists: " + grades.conta1nsValue("A+")),
20 System.out.println("Value of existing key Alan: " + grades.get("Alan"));
21 System.out.println("Value of existing key Mark: " + grades.get("Mark"));
22 = = of existing key Tom: " + grades.get ("Tom"));
23 e of non-existing key Simon: ," + grades.get ("Simon"));
24 ¢ grades.put ("Mark", \ 'MO),C” /J avl Z‘(ﬁ—
25 \Smut.printl ue of existing keysark: " + gradeS.get ("Mark")
26 grades. remove ("Alan"
27 System.out.println("Key Alan exists: " + grades.containsKey("Alan"));
28 System.out.println("Value of non-existing key Alan: " + grades.get("Alan"));
29 }
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class Hashtable<K, V> {
V put (K key, V value)
V get (Object key)

}
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Solve it direci'ly
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{ /* base case: do something directly */ }

,/* recursivg call Wlth strlctlrﬁoinaller value */
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