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getDIamet @
=—radids * RADIUS_TO_DIAMETER;

void(setRadius(int newRadius) {

, radius = newRadius; 2\)& O\/%/ w\d “H{Q,

public- int getCircumference(int radius) {
return getDiameter(radius) * PI,; W\Efl\o

) Ec&‘me
public @H@ElEDint getCircumferencel() {
return getDiameter() * PI; )\rf‘-/\

}
private -1 nt getCircumference2() { ﬂ (A p f@(

return getCircumference(radius);

- d TVY?\/\t




- o0
1 public class { y rﬂE*M
2 private $ RADIUS_TO_DIAMETER = 2; e &W()oﬂ
3 static \ le
§ (Y At US
6
: Z‘m eUecet 8
8
9 YaOl§
102 )
11
12 CJ f{;o d‘ 2
13= static void setRadius(int ‘AE?

14 radius - QENREANES:

15 }

16= public static int getCircumference(int radius) {
17 return getDiameter(radius) * PI;

18 }

19¢ public static int getCircumferencel() {

20 return getDiameter() * PI;

21 }

22¢ private static int getCircumference2() {

23 return getCircumference(radius);

24 }

25 }




1 public class CircleUtilities { [' Z\ @_
2 private static final int RADIUS_TO_DIAMETER = 2; L’)' E‘k T‘/NW\ me
3 static int radius = 10;
4 public static final int PI = 3;
5
= static int getDiameter() {
7 int diameter = radius * RADIUS_TO_DIAMETER;
g return diameter; A‘?[Fe\/
10 L
11 p : TER; wme
12
13 static void setRadius(int newRadius) { 0‘ ?-
14 radius = newRadius; (d/’/’\ - A Wi o
1 5 4
o . .y W o é} c

< G . ¢ A
- 4o

. . . [av!
19 public static int getCircumferencel() { ?
20 return getDiameter() * PI; W ,YF Lp//y/("l
S |
22 private static int getCircumference2() { VL?\AQP
23 return getCircumference(radius);

24 } %O ﬁpg nﬁW)P S

25 }



1 public class CircleUtilities {
2 private static final int RADIUS_TO_DIAMETE|
3 static int radius = 10;
4 public static final int PI = 3;
5
6 static int getDiameter() { = rp / %
7 int diameter = radius * RADIUS_TO_DIAMETER; t KQVVLP?‘&/
8 return diameter; _ _}é
0 g BN ST ¢
10= static int ‘getDiameter(int radius) { Y/IWB‘/)
11 return ragus * RADIUS_TO_DIA ; ﬁ{
12 } _ % V U’G
13 static void setRadius(int newRadius) { =T - -
14 radius = newRadius; { 00(
15 }
le= public static in getCir‘cumfer'ence nt raghus) {
17 return ggetDiameter(raus \_]PA/Q\WP
19= public static int getCircumferencel() { Y i
20 return getDiameter() * PI; (PQ\/&‘W[E{B/
21 }
22 private static int getCircumference2() { 7(%
23 return getCircumference(radius); ﬁc (;( >
24 } (/
m
25 } A\c 914@ Z
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1 public class CircileUtilitesApplication {

2 public static void main(String[] args) {

3 System.out.println("Initial radius of CU: " + CircleUtilities.radius);
4 int d1 = CircleUtilities.getDiameter();

5 System.out.println("dl is: " + dl);

6 System.out.println("cl is: " + CircleUtilities.getCircumferencel());
7 System.out.println("======");

8 System.out.println("d2 is: " + CircleUtilities.getDiameter(20));

9 System.out.println("c2 is: " + CircleUtilities.getCircumference(20));
10 System.out.println("======");

11 System.out.println("Change the radius of CU to 30...");

12 CircleUtilities.setRadius(30);

13 System.out.println("======");

14 dl = CircleUtilities.getDiameter();

15 System.out.println("dl is: " + dl);

16 System.out.println("cl is: " + CircleUtilities.getCircumferencel());
17 System.out.println("======");

18 System.out.println("d2 is: " + CircleUtilities.getDiameter(20));

19 System.out.println("c2 is: " + CircleUtilities.getCircumference(20));
20 }
21}

22
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22
23
24
25 }

public class CircleUtilities {

zz(i]:c;(t:eirs‘:a;z;i:isn:@t RADIUS_TO_DIAMETER = 2; N]—E ( CJ Y&‘d((/l3>
public static final 1t PI =@ (/,'t d [\U d_@t(pa( ) 3

static int getDiameter() {

R i % gl (o) 9o

statlc int @nt r (’/]-f[ C 0_) lb (\((7(\> éﬁ
return caeiss *-RADIUS_ TO IAMETER 7

statlc vmd@ws(mt newRadius) { (P/zn-t 1‘/1 C [\O P&VA >¥O

) radius = newRadius; . _Ij[‘/l CZ\LQ 29 ¥ 2 g

public static int getCIr'cu ference(int radius) { {‘/\ eEZ\T/(}O)
return (getDiam&tér(rdadidis) * PI; ( — /5'0

} SO v—)

public static int getCircumferencel() { /7 [] ?O—)( ZX ;
return getDiameter() *(PI; T 4 |

} BLD 2

private static int getCircumference2() { =
return getCircumference(radius); 71 3

} @Tcﬂ@ ."f
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1 | findMax (int[] a, int n) { —
%? currentMax = @[0] I (
For (int i =(0; 7 <@ ) | > 7
4 if (A[1) > currentMax) {
5 currentMax = al[il; } %
6 ¢
! Yl

i ++ }
-
return currentMax; }
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maxOf (int x, int y) {

int max &)x;
if (y x) |
max ;

}

}
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containsDuplicate
for (int gﬁ)

for g;nt J,— 0;, 7 < n; )

(int [] a, int n) {
i1 < n;

return tr

(i(05 a[ljij@C)

Jj(ttr )}

++; }

return false; }
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1 sumMaxAndCrossProducts (int[] a, int n) {

2 [int max = a[O];J DO)

3 for(int i = 1; 1 < n;) {

4 [ if (ali] > max) { max = al @U‘)

5 }

6 | (int sum = max; j OCI)

/ | Tfor (int j = 0; 7 < n; J ++) 5

8 Lfor (int kK = 0; kK < n; k ++) {JOLV\)
sum += al[j] ~ alk]l; } }

0 eturn sum; } :] @C()
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1 | triangularSum (int[] a, int n)
2 int sum =
3 foz (int 1O=0 j_<n<l ++) { (—iH—
4 for (int j = j < n; -9 ++) | J'Vl - - C\)
5 Fsum += alj "‘]\/\
6 return sum; ‘K
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A (result[i] = e; ( — ™D
;&Efor (int 7 7 ++) { [l;esulf[j'ﬁ\/r*] = at)jgl } O(:/D
return result; YU -t[ 2 — )
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Node<String> Node<String> Node<String>
( element “plan” element “Mark” element “Tom”

next next next null
head
public class Node { m/k
private String element;
private Node next;
publlc Nod Str:Ln Node { element e—
public Str:.ng getElement() { return element;
public Node getNext () { return next; } ﬁaﬂ ﬂgﬁ =
public void setNext (Node n) { next = n;
}
vk

Approach1® MD A’M T Ve /\/vo/{’
eNde( om), Gu11); Cllest’, M&)

Node alan
L e S

&

ore|
P.
fl.




Node<String>
element

element

head

Node<String>

public class Node {
private String element;
private Node next;

public Node(String e, Node n) { element = e;
public String getElement() { return element;
public Node getNext () { return next; }

public void setNext (Node n) { next = n; }

next =

}

nj

Approach 2

Node alan = new Node("Alan", null);
Node mark = new Node("Mark", null);
Node tom = new Node ("Tom", null);
alan.setNext (mark) ;
mark.setNext (tom) ;

Node<String>
element

null
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int getSize

current)y = head; &5 squ &Lg V@A’E ‘ZKWM?S
whife Q\W/*/? o Aot
% exit when current == pull +/ %le ; EAC

['fcurre = current.getNext () ; 4@ ﬂl7z

hst ﬂbf&@( ) reys S

\(-P)OD N —

o

\_/

©

Node<String> Node<String> Node<Stripg> )
element 'Ma element “Tom”

next next

/ DNt
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No 1 {

Node tail = null;
hile ) | —— Lavy, (
/* e en current == null =%/

tail = Current (§> Y 752\\
o®

oL e

8
9 return tail;
10 |} ]
3 ‘.\ “ """"
| Node<string> ) 7
Y etement ) ason | otement /.

N
head N % /K
v

Onvvent
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Node getNodeAt (int i) {
if (i < 0 || 1 >= size) {
throw IllegalArgumentException("Invalid Index");
}

O©CoONOOO~WN =

else {

int index = 0;

Node current = head;

while (index < i) { /# exit when index == i */

index ++;
10 /* current is set to node at index i
11 * last iteration: index incremented from i — 1 to i
12 */
13 current = current.getNext();
14 }
15 return current;
16 }
17 |1}
Node<String> Node<String> Node<String>
element element element

head

null



addAt (int i, String e) {

if (i < 0 || i >= size) {

throw IllegalArgumentException("Invalid Index.");
}
else {

if (1 == 0) {

addFirst (e);
}

©CoOoONOOOP~rWOWN =

else {
10 Node nodeBefore = getNodeAt (i - 1);
11 newNode = new Node (e, nodeBefore.getNext());
12 nodeBefore.setNext (newNode) ; —
13 size #F5
14 } L/
15 }
16 |}

)
77 %

/ Node<String> Node<String>
element

element

i

Node<String>

element

null



}

O©CoONOOOTLAWN =

—_
A OWON—=O

removeLast ()
if =

else if (size == 1) {
removeFirst () ;

}

else {

{
(size == 0) {
System.err.println("Empty List.");

Node secondLastNode = getNodeAt (size - 2);
secondLastNode. setNext (null) ;

tail = secondLastNode;

size ——;

Node<String> Node<String> Node<String>

element

element element

head

null
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int factorial (int n) {

int result;
if (n ==<:) { /% base case */ result = 1; }

else { /* recursive case #*/
result = n % factorial (n - 1);

}

return result;

}

@Lcmé Lo




int factorial (int x7)-—{
int result; ,V';, / 0 @ ')QK(O)
if(g[== 0) { /% base case =/ result = 1; relQ
else { /* recursive case */ 727,7()

result = A4 = factorial (F—1); >-f;~c[( ( [

} 27y / <0
return resuit; §7 'pé‘é‘( )
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int factorial (int n) {
int result;

if(n == 0) { /* base case */ result = 1; }
else { /*» recursive case */

result = A#H, factorial (gymt);
} 4N

return result;




lint fib (inff m%{ 7’/ b, E(PM? {\’/L@

int re
if @ + base case */ result = 1; } yetav/ (
@ == 2)

else ’'if { /* base case */ result = 1; } VOP
else { /+» refursive case */

result = fib (n~"1) + fib (p<"2); €/ 3
return result; VPtac/

/o1 =2
>, AL‘[‘T«%E 7(;“2) FOP//
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public class StringTester {
public static void main(String[] args) {
String s = "abcd";
System.out.println(s ); /* false */

/* Characters in index r , 0) */ ]
String t0 = s A%k L,
System.out.println(t0); x g/

5

/* Characters in index range [0, 4) */
String tl = s.substring(0, 4);
System.out.println(tl); /% "abcd" =*/
/* Characters in index range [1, 3) */
String t2 = s.substring(l, 3); Z? H '
System.out.println(t2); /+ "bc" */ Y
String t3 = s.substring(0, 2) + s.substring(2, 4);
System.out.println(s.equals (t3)); /* true */
for(int i = 0; 1 < s.length(); i ++) {

System.out.print (s.charAt(1i));

J>

« "
;ystem.out.println(); 76?L1
}
} Stf'ﬂ Q-J\w!ogbf <D>%>
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boolean allPositive(int[] a) { o
| return allPositiveHelper (a, 1 0, )l); d > [5
/

}

/\
|bo lean itiveHelper (int[] a, int from, int to) { ( [
/* base case 1: empty range */ q(‘;w/u TP
QMF{}/ aw/aa ) Jl\)u/\ /’[‘
lse if (from == to) { /+ base case ¥: range of one element x/ E
return al[from] > 0;

}

elge { /* recursive case */

| return al[from] > 0 && allPositiveHelper (a, o) ;
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13 N a n
boolean allPositive(int[] a) { ‘&P . /24 H == D)Al YU wr]
return allPositiveHelper (a, .length ) ;
} i - S P———

|boolean allPositiveHelper (int[] a, int from, int to) {

if (fr > tg) { /+|base case 1: empty range */
return trde;
éEZ;’;;?from == to) { /+ base case 2: range of one element #*/

return a[from] > 0;
}
else { /* recursive case */
| return al[from] > 0 && allPositiveHelper (a, from + 1,

to);

tocs






’boolean isSorted(int[] a) { o
| return isSortedHelper (a, 0, a.length - 1); él (_’€7 [ 22

}

/=
|boolean isSortedHelper (int[] a, int from, int to) { ,

if (from > to) { /* base case 1: empty range =*/
return true;

}
else if({EEEij’EQl { /* base case 2: range of one element */

return true;

}
else {

;Eareturn alfrom] <= al[from + 1]

&& 1isSortedHelper (a, from + 1, to);
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/* new attributes, new methods */

Resident, ing name)
void s (double r)
/* rede n methods "‘/
douh

7 St g«ﬂ‘t

Stu ing name) |~ N stri
2= °“
dou L /

PN

/* new attributes, new methods */

ResidentStudent NonResidentStudent dN::l:}:m tudent(String name)
void setDisco (double r)

/% re, erridden methods */
do

@©= new Student ("Stella");

EgﬂigLStud_ept = new ResidentStudent ("Rachael");
NonResidentStudent nrs)= new NonResidentStudent ("Nancy");
e o
name | rfs | noc | reg | getT [[(pr X setB® [[(dD{ setDR
@ .) v X g
( rs.> v hw X
nrs. v v

LISy




(o)

asic function */
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Student(String name) String name

void register(Course c) Student Course[] registeredCourses
double getTuition() int numberOfCourses

/* new attributes, new methods */

ResidentStudent NonResidentStudent NonReSi‘.iemStUdem(S"i"g name)
double discountRate

void setDiscountRate(double r)
/* redefined/overridden methods */
double getTuition()

/* new attributes, new methods */
ResidentStudent(String name)
double premiumRate

void setPremiumRate(double r)
/* redefined/overridden methods */
double getTuition()

Student s = new Student ("Stella");

ResidentStudent rs = new ResidentStudent ("Rachael");

NonResidentStudent nrs = new NonResidentStudent ("Nancy");

’

name rcs noc reg getT Pr setPR dr setDR
S. v X

rs. v o v X

nrs. v 2z a3 v

N
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IPhonebs

~F

SL

G )
d

surfWeb /* redefined using safari */

facetime )* new method */

dial /* basic function */
surfWeb /* basic function */

Android

threeDTouch /* new method */

Samsung

L :\
IPhone6sPlus

AN

N

surfWeb /* redefined using firefox */
skype /* new method */

HTC

/N

sideSync /* new method */ | GalaxyS6EdgePlus

GalaxyS6Edge

HTCOneA9

HTCOneM9

/fﬁ JP@\{BO\/L = Qlale y
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A
( SmartPhone
—

suyfWeb /* redefined using safari */

asic function */
( surfWeb /[Ngasic function */
N

o)

leb /* redefined using firefox */

pe ew method */

fasetime /* new method */

I~
IPhoneés / IPhoneGsP\m\ threeDTouch /* new method * Samsung HTC
sideSync /* new method {{{ GalaxyS6EdgePlus GalaxyS6Edge HTCOneA9 HTCOneM9

7 7

=)
)

lld"a)




dial /* basic function */
SmartPhone surfWeb /* basic function */
10S surfWeb /* redefined using safari */ surfWeb /* redefined using firefox */
/ facetime /* new method */ shype /* new method */
IPhonebs IPhone6sPlus |ihreeDTouch /* new method */ Samsung HTC
sideSync /* new method */ | GalaxyS6EdgePlus GalaxyS6Edge HTCOneA9 HTCOneM9

«—

o hop = |

WMQ E& (FLS (i%s) @
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dial /* basic function */
SmartPhone surfWeb /* basic function */
10S surfWeb /* redefined using safari */ Android s:rfWei r mdeﬁn:ddujng Gy
facetime /* new method */ skype /" new metho
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iC function */
surfWeb /* basic function */

SmartPhone

10S surfWeb /* redefined using safari */ surfWeb /* redefined using firefox */
/ facetime /* new method */ shype /* new method */
IPhoneés IPhone6sPlus |ihreeDTouch /* new m Samsung HTC

GalaxyS6EdgePlus GalaxyS6Edge HTCOneA9 HTCOneM9
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SmartPhone

dial /* basic function */
surfWeb /* basic function */

surfWeb /* redefined using safari */

facetime /* new method */

/

IPhone6s

IPhone6sPlus

threeDTouch /* new method */

T~

.. surfWeb /* redefined using firefox */
Android

skype /* new method */

Samsung C

AN /N

sideSync /* new method */ | GalaxyS6EdgePlus

GalaxyS6Edge HTCOneA9 HTCOneM9
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10S

surfWeb /* redefined using safari */
facetime /* new method */

b

IPhone6s

IPhone6sPlus | tpreeDTouch /* new method *

dial /* basic function */
surfWeb /* basic function */

Android

surfWeb /* redefined using firefox */

skype /* new method */
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sideSync /* new method */ | GalaxyS6EdgePlus

GalaxyS6Edge

H

TCOneA9 HTCOneM9




docloit 7z %L S5

s_’> L
L SONE
‘Jcaﬁc tpe I each e 7
S m Sudat

2 o!yl/mm’zc f;fe OP ol T 7
SHTS J%w[emj |



SS = vew «Emdaf[@];



O el ER TS
v§ = ¥YeJ KC((E&L\LAQ['?s‘

IS aldSedaat. (i) 5

AV%\/\ meat



ZE@{W@ 77
ﬂesd% Ao 28



€22

rlstor’ o o(emw/ﬁﬂf Preers: ;












C 7] sas,

T (et




tC_] SZD[PS 5

AL&/WQ!( l ﬁP@L@"’J\ lfé‘f ,Qeffé@ef@/{ M S

= wt \\Zfe% IQ'VEQI / J%;
ST
M L QPFM( ﬁf

- 43 (e
_lea}wlg \ Kectaago
e Aot e ﬁ@%fpﬁg
,LLOyoV\rS 1[‘976/“\(0( Qe“MOM\ X /”(7(?2
X J



&fvsmcf tless wy@mi é

Sl e usp
dlseect oless 28 P

\ P @eféf€&(> i




—

j)vi )Qﬂl gfﬁ%ﬁ Pcﬁv/f
Dl
oC. V7.

etden( - et
QQ 013 N %i@mjg;px/ﬁ

= thdwe getden0) 7 (
@? olygan [&LSWC%) 4@0




Z@ Lo ?J
/)}w\vgd&% AJO\/ 20






.
>
5

2a - 8in30° #’




NO Ok WN =

oNOOGRA~WON =

class Book {
String[] names;
Object (] records;

L

get (String name) { .1}

/* add _a-pname-record palir—o € Dbov
void Add AString name,( Object record

n the record associated with a given name x/

*/
{ ...}

77 Objeay

Date birthday; String phoneNumber;
Book b; boolean isWednesday;
b = new Book();

irthday = new Date (1975, 4, 10);
b.add ("Yuna", birthday);

isWednesday = |b.ge una")|l.gétDay

phoneNumber = "416-67-1010"; > J\‘ﬁr/ﬂ
Q?add ("Suyeon", phoneNumbez) ;

—Z

\S\T; 05906




NO OO =

wWwn =

2 % phoneNumber = "416-—67—2810"~

/7 — N\
clas { @60\4
Str names; (/V'}CV'-OWVZ
EOb t[] records;
/* add a name-record pair tzgthe book */
void add (String name, Ob record) { ...}
/* return the record associated with a given name x*/

rOb t get (String name)

SAW/ e

2 BOOKQMLJ e/ Cleent

birthday; String phoneNumber; -(’é) 0[
Bo k b; boolean isWednesday; 89@/10/

©, I e
S[- &z,
T, 10);

b = new Book();
> SC: %

jgetDay () ==

‘f 0/1/ a[ﬁfﬂ& o Lo J%ov@/

= m/c/ s o retise.
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class Book r\ J’f;v?ﬂ

String[] names; ?
KObBéct [] records; K ﬁ'ff
fc/* add a name-record pai the book =*/

void add (String name, Otﬁﬁct record) { ... }
" /+ return the record associated with a given name */

Obéct get (String name) { ... } }
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