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Aoknon 1 (9 povadeg)

To API Tng Java dev TTepI€xel KATToIa KAGON YIa TOV APECO XEIPIoPd TNG €10600u
ammdé TO TTIANKTPOAOYIO KABWG Kal TNV METATPOTIA AUTAG TNG €10000U OTOV
avTtioToixo TUTT0 dedopévwy, 6TTwWG Integer, Float kKA. MmopoUue 6Pwg, yia
TO OKOTTIO auTd, va opiooupe pia BonBnTik kAdon Keyboard n otoia 6a
UAOTTOIEI TIG TTOPAKATW OTATIKEG NEBODOUG:

String readstring();

Ailapader Tnv gicodo 1Tou divel 0 xProTNG aTTd TO TTANKTPOAOYIO KOl ETTIOTPEPEI
Mo String avamapdoTaon authg Xwpeig 1o Tepuatiké enter key (\n).
Integer readInteger();

AlaBadel Tnv €icodo OTTwG Kal N readString kal TpooTrabei va dnuioupynoeEl
éva Integer QVTIKEIYEVO PE TIMA TNV TIPA TNG €10000U.

Float readfFloat();

AlaBadel Tnv €icodo OTTwG Kal N readString kal TpooTrabei va dnuioupynoel
éva Float avTikeigevo pe TiPA TNV TIuA NG €1I06d0u.

void pause ();

Maywvel TNV eKTEAEON TOU TTPOYPAUMATOG WOOTOU O XPAOTNG TTOTACEl €va
TTARKTPO.

1.1. (2 povadeg) XpnoiyotroioTte TNV kKAdon Keyboard kai ypdyte éva
Tpoypauua Java 10 omoio dlaBdlel pia oupBoAocelpd  ammd  TO
TIANKTPOAGYIO Kal TNV gP@avifel otnv 006vn dU0 QOPEC OE EEXWPIOTEG
YPOMEG.

Auon:
public class themal {
/* Reads a string and prints it twice_*/
public static void main (String args[]) {
String astring;
System.out.println(“Please enter a string:”);
astring=Keyboard.readstring();
System.out.print1n(a5tr1ngg;
) System.out.println(astring);

}

1.2 (3 povadeg) Xpnoiyotroiote Tnv kAdon Keyboard kai ypayrte éva
TTpoypauua Java 1o otroio diaBdadel dUO akepaioug atTd TO TTANKTPOAGYIO Kal
eEM@avifel otnv 08ovn TO0 ABpoioud Toug (AyvoeioTe Tnv €TmaAnBeuon TNG
€10600U).



AUon:
public class thema2 {
/* Reads two integers and prints the sum */
public static void main (String args[]) {
Integer firstInteger, secondInteger;
System.out.println(“Please enter first integer:”);
FirstInteger=Keyboard.readinteger();
System.out.println(“Please enter second integer:”);
secondInteger=Keyboard.readinteger();
System.out.println(“sum=" +
firstInteger.intvalue() +
secondInteger.intvalue());

}

1.3. (4 povadeg) Xpnoiyotroinote Tnv kAdon Keyboard kair ypdayrte éva
TTpoypauua Java 1o otroio diaBddlel €vav aképaio (Metagu O kar 9) atrd TO
TIANKTPOAGYIO a®ou eugavioel atnv 08ovn Tnv cupPBolooeipd: «Eiocaydayete
évav apiBuo (0-9):». To TTpdypauua TTEETTEI va eTTAANBEUEl TNV €i0000 WOTE va
EMTPETTEI HOVO Eva Ynoio petagu 0 kai 9.

AUon:
public class thema3 {
/* validates the input of a digit between 0 and 9 */
public static void main (String args[]) {
Integer number;
do {
System.out.print("Please enter your choice (0-9):");
number = Keyboard.readInteger();
} while (number==null
y number.intvalue() < O || number.intvalue(QQ > 9);

}

‘Aoknon 2 (26 povadec)

2ag divovtal ol opIouoi TPIWV KAdoewv Java 1Tou opifovtal oTo idI0 TTAKETO
(package). TNa kaBe pia ammd TIC OKOAOUBEG TIEPITITWOEIG, YPAWTE TOV
aTTAOUOTEPO TPOTTO AVaPOPAG oTNV PETARBANTA ) HEBODO TwV KAACEWYV TTOU 0OG
divovtal oTnVv ekpwvnon. Av autr Oev PTTOPEI va TTPOCTTEAACTEI HECA OTO EUPOG
TOU TTPOYPAPUATOG TTOU oag diveTal £TTIONG OTNV €KQWvNon, onueiwote "OXI"
Kal OIKAIOAOYOTE OUVTOUQ TNV ATTAVTNOT) OaG.

ZnMEIWOoN: ZTNV TTEPITITWON TTOU YTTOPEITE VA XPNOILOTIOINCETE OTIC AVOPOPES
€iTe TO Ovopa MIag KAAONG €ite TO Ovoua MIAG METABANTAG QVTIKEIMEVWV,
TTPOTIMEIOTE TNV XPON OVOUATWY KAGOEWV.

AUon:

In each case, the first answer is the expected answer. Where more than one
answer is given, the additional answers refer to different variables having the
same name but belonging to the locally created objects. Knowing how to refer
to variables is essential to programming in Java; if you missed more than a very
few, this is the most important thing for you to study.




public class A {
static int staticA;
int instanceA;
private int privateA;
void methodA() {
int TocalA = 1;

A a = new AQ;
B b = new BQ;
C c =new CQ;

// Inside methodA
h

public class B extends A {
static int staticB;
int instanceB;
private int privateB;
void methodB() {
int localB = 2;

A a = new AQ);
B b = new BQ;
Cc=new CQ;

// Inside methodB

}

public class C {
static int staticC;
int instancecC;
private int privatecC;
static void methodsc(){
int TocalcCc = 3;
A a new AQ);
B b new B();
Ccc new C(Q);
{/ Inside methodsc

Aoknon 3 (20 povadeqg)

Variable | Inside Inside Inside
Method | methodA methodB methodSC
staticA StaticA staticA A.staticA
instanceA ;??EgggﬁééA, ;??ﬁiggﬁééA, a.instancea,
b.instanceA b.instanceA
. privqteA,
privateA a.privateA, NO NO
((A)b) .instanceA
localA TocalA NO NO
methoda | A.nevhodAD), a-nethodAl), | -methoda0),
b.methodA() b.methodA()
staticB B.staticB staticB B.staticB
instanceB b.instanceB instanceB b.instanceB
privateB NO privateB NO
TocalB NO locals NO
methodB b.methodB () methodB¢y | b.methodsO)
staticC C.staticcC C.staticcC staticC
instanceC c.instanceC c.instanceC c.instancecC
privateC NO NO E?ﬁrivatec
Tocalc NO NO localc
methodscC C.methodsc() c.methodsc() | methodsc()

ATTQVTAOTE OTIG TTOPAKATW EPWTAOEIG JE OTOXO VA CUUTTANPWOETE TA KEVA OTIG
OnAwoeig Twv peBOdwvV Twv kAdoewv Employee, Faculty, Staff «kai

Persons 1ou divovTal oTnv ouvéxeia:
// Person.java: abstract base class

public abstract class Person {
// Get job payment

// abstract method, so omit body
public abstract double getwages();

// Employee.java: the class Employee inherits from Person
public class Employee extends Person

protected String name; // in the form "Last, First"

protected String address;

// constructor: first name, then address
public Employee(String n, String a) {

// Fill in for Part a.

// convert Person objects into a String representation




public String toString() {

return name + ", " + address; }
// must be either faculty or staff for wages
public double getwages() {

return 0.0; }

// Faculty.java: the class Faculty inherits from Employee
public class Faculty extends Employee {
protected double salary;
// Constructor: salary, name, address
public Faculty(double s, String n, String a) {
// Fill in for Part b.

// convert Faculty objects to a String representation
public String tostring() {
// Fill in for Part c.

}
public double getwages() {
return salary; }

}
// Staff.java: the class Staff inherits from Employee
public class Staff ...

// Fill in for Parts d., e., f.

// Persons.java: test the Person-Employee-Faculty-Staff
// hierarchy
public class Persons {
public static void main (String[] args) {
Person[] persons = new Person[3];
persons[0] = // Fill in for Part g.
persons[1] // Fill in for Part g.
persons[2] = // Fill in for Part g.
printPersons(persons);
System.out.println(); }
public static void printPersons(Person[] s) {
// Fill in for Part h.

a. (2 HOVAdEG) ZuuTTANPWOTE TO CWHA TNG MEBODOU KATAOKEUNS TNG KAGONG
Employee.

AlUon:

// constructor

public Employee(String n, String a) {
N hame = n; address = a;

b. (2 HOVADEG) ZuuTTANPWOTE TO CWHA TNG HEBABOU KATAOKEUNG TNG KAAONG
Faculty xpnoipotroiwvTag Tnv uéBodo KaTaokeuns TnG Employee.

AlUon:
// constructor
public Faculty(double s, String n, String a) {

super(n, a); // call the superclass constructor
salary = s;

}




. (2 pOVadEG) ZupuTTANPWaOTE TO CWHA TNG PEBOGSoU toString Tng KAGong
Faculty xpnoipotroiwvTag Tnv uéBodo toString tng Employee

AlUon:
// convert the Faculty class to a String
public String toString() {
return "Name and address:" + super.tostring() +

; Wages = " + getwages();

}

. (2 povadeg) OlokAnpwaoTte Tnv dRAwon Tng kAdong Staff n omoia
kKAnpovouei Tnv Employee Trepiéxoviag cav  €mMTAéOV  PETABANTEG
oTiyhiotUTtwv double hourlyRate kai int hoursworked.

AUon:

// Staff.java: the class Staff

public class Staff extends Employee {
protected double hourlyRate;
protected int hoursworked;

. (2 povadeG) ZupuTTANPWOTE TO CWHA TNG HEBOGBOU KATATKEUNS TNG KAAONG
Staff n omoia Taipvel cav TTAPAPETPOUG TIC HETARBANTEG OTIYHIOTUTIWY TOU
TTPONYOUUEVOU EPWTAMATOS KABWGE Kal TI name kal address.

AlUon:

// Constructor

public staff(double hr, int hw, String n, String a) {
super(n, a); // call the superclass constructor
hourlyRate = hr; hoursworked = hw;

(4 povadeg) ZupuTTANPWOTE To OWHaA TNG PEBBGdou toString tTng kAdong
Staff xpnoipyomoiwvTag Tnv péBodo toString 1ng Employee

AlUon:
// convert the Sstaff class to a String
public String toString() {
return "Name and address:" + super.toString() +
", wages = " + getwages();

¥

// Get job payment

public double getwages() {

) return hourlyRate * hoursworked;

g. (2 povadeg) Ztnv kupia pyéBodo TG KAGong Persons dnuioupynaTe Tpia

KaIvoupyIa QVTIKEIJEVA YIA TIG TTAPAKATW TTEPITITWOEIG:
a. Employee (ue name "Boithos Java", kai address "Katw apo ta
asteria")
b. Faculty (ue salary 1700, name "Vassilis Christophides", kai
address "Kapou sto Hrakleio")



c. Staff (ue hourly rate 7.5, hours worked 40, name "Mamalaki
Maria", kai address "Panepisthmioy Kritis 100").

Auon:

persons[0] = new Employee("Boithos Java", "Katw apo
ta asteria");

persons[1l] = new Faculty(1700, "vassilis
Christophides", "Kapou sto Hrakleio");

persons[2] = new Staff( 7.5, 40, "Mamalaki Maria",
"Panepisthmioy Kritis 100");

h. (4 MOVAdEG) ZuuTANPWOoTE TO OWHA TG pEBOGdoU printPersons Tng
KAdong Persons.

Auon:

public static void printPersons(Person[] s) {
for (int i = 0; i < s.length; i++)

) System.out.printin(s[i]);

‘Aoknon 4 (10 povadeqg)

2ag divetal o TTapakdTw oplouog TG KAdong BTNode 1Tou avatrapioTd évav
KOUPO £vOg duadIKoU dEVTPOU:

public Class BTNode {
private Object data;
private BTNode left;
private BTNode right;

YAotroijoTe yia otaTiki yéBodo print n omoia Ba Tuttwvel £va duadikd SEVTPO
(oav autd Tou TTaPAdEIYMATOG TTOU OKOAOUBEI) OTNV TTAPAKATW POPPH) KEINEVOU.
MNa mapdadeiypa, N nEB0dOS cag Ba TTPETTEI VA TUTTWVEI TO OEVTPO TNG OPIOTEPNG
EIKOVAG OTNV KEIPEVIK) JOPPNA TTOU ATTEIKOVICETAI OTNV OEEIA EIKOVA.

2NMUEIOTE TIG EK TWV TTPOTEPWV (pre) Kal €K Twv UoTéEPpwV (post) ouvBnkeg TnG
MEBODOU print pe TNV pop@r oxoAiwv Javadoc.

H péBodO¢ oag Ba TTPETTEl va TUTTWVEL TO OEVTPO TTOU
oag diveTal OTNV APICTEPI PIyoUpa PE TOV TTAPAKATW
14 TPOTTO:

1N
N\ 2

9 53 53
11
O1 dITTAEG TTaUAEG "--" TUTTWVOVTAI OTA onueia GTToU
évag KOUPBoc-Taidi dev £xel adEAPIQ.




\Aﬁon:
| // Uses an inorder traversal to print the data from
// each node at or below this node of the binary
// tree, with indentations to indicate the depth
// of each node.
// @param: depth: the depth of this node (with O
// for root, 1 for the root's children, and so on)
// Precondition: depth is the depth of this node.
// Postcondition: The data of this node and all its
// descendants have been written by
// System.out.printin( ) using an inorder traversal.
public void print(int depth) {
int 1;
// Print the indentation and the data from the
// current node:
for (i = 1; i <= depth; i++)
System.out.print(" ")
System.out.println(data);
// Print the Teft subtree (or a dash if there is
// a right child and no left child)
if (left != null)
Teft.print(depth+1);
else if (right != null) {
for (i =1; 1 <= depth+1; T++)
System.out. pr1nt( ")
System.out.printin("--");
// Print the right subtree (or a dash if there is
// a left child and no right child)
if (right != null)
right.print(depth+1);
else it (left != null) {
for (i = 1; i <= depth+l; i++)
System.out.print(" ")
System.out.printin("--"); }

‘Aoknon 5 (40 povadeq)

O¢éhoupe va oxeDIAOOUPE KOl va UAOTTOINOOUME €vav  OQAIPETIKO TUTTO
oedopévwy ATA Polynomial yia moAuwvupa piag PETABANTAG ME OKEPAIOUG
OUVTEAEOTEG Kal BeTIKOUG €KBETEC (TTY. 14+2X+5%%) Tou oTroiou T0 GuuBOAaio
UTTOOTNPICEI TIG TTOPAKATW AEITOUPYIEG:

Karaokeup €vog TTOAUwWVUPOU  divovtag oav TTOPAUETPO  €vav  TTivaka
OKEPQAIWV TTOU avaTTapioTd OAOUG TOUG OUVTEAEOTEG KOl EKBETEC TWV OPpWV
TOU TTOAUWVUOU.

Nopadeiypa: init(l, 98, —3, 2, 8, 7) = x® + 8x’ - 3x* «ka
innt(3, 4, 1, 2) = 3x + x?

ETMOTPOYPN TOU ,80{6;100 TOU TTOAUWVUHOU

Mapadeiypa: Av pl = x? + 3x 161¢ degree(pl) = 2 kaiav pl=0
167¢ degree(pl) =

ETTIOTPOYPIN] TOU OUVTEAEOT) TOU OPOU TTOU £xel EKBETN TNV TIWA TTou diveTal
oav TTOPAUETPOG

MNapadeiypa: Av pl = x? + 3x 101 coefficient(2) =
coefficient(l) = 3 kaicoefficient(5) =

TPO0O£0 dUO TTOAUWVUNWYV



Mapadeiypa: Av pl=x* + 3x ka1 p2=2x* + 5 161€¢ add(pl,p2)= (x?
+ 3x) + (2x* + 5) = 3x* + 3x + 5

" rro/\/\arr/\amaopo ouo Tro)\uu)vupwv

Zpaaalypa Av pl=x? + 3xkal p2=2x* + 51ote multiply(pl,p2)=
(X + 3x)(2x* + 5) = 2x* + 6%x® + 5x* + 15X

» a@aipeon duo no)\uwvupwv
napaaalypa Av p1 X% + 3xKal p2 2x? + 5710T1e subtract(pl,p2)=
(X* +3x) - (2x* +5) = -x* + 3x - 5

= qrroTiunon €vog TToAUwVUPOoU OivovTag Oav TTAPAPETPO TNV TIWA TNG
HETABANTAG
Mapadeiypa: Av pl=x + 3x 1616 eval(pl,2) = 22 + 3(2) =
4 + 6 =10

= éAeyx0G 100TNTA¢ OUO TTOAUWVUNWY
Mapddeiypa: Av pl=x° + 3x ka1 p2=x? + 3x 101 equals(pl,p2)=
true

= Onuioupyia evog avrlypapou evog TTOAUWVUNOU
Napadeiypa: Av pl= x*> + 3x 161 clone(pl)= x* + 3x

" EKTUTTWON €VOG TTOAUWVUHOU
Mapddeiypa: Av pl= x? + 3x 161 toString(pl) tumvel “xA2+3x”

5.1 (16 povadeg) AnuioupyeioTte pia dieTragn avTikeigévwy (interface) Java yia
TNV avatrapdotacn Tou ATA Poly. Tagivoueiote o€ KaTnyopieg TIg TTAPATTAVW
Aeiroupyieg Tou  ATA (Accessors, Transformers, KATT.) kai dnAWOTE PE TNV
Mop®ry oXoAiwv Java (katd TTpoTignon Javadoc) TIG €K TwWV TTPOTEPWV (pre), €K
Twv UuoTéEPpwV (post) kal apeTdPAnTeg (invariant) ouvOAkeg TTou TTPETTEI va
IKOVOTTOIoUVTal aTTO KABe Agimoupyia. AwoTe yia KABe pia atmd QuTéG TnVv
uttoypa®n (signature), kai To avayvwpioTIKO diIKalwpaTog TTpocBaocng (visibility
modifier).

ZNMEIWOTE OTI O KATOOKEUOOTEG aVTIKEINEVWY (constructors) Tou ADT dev
gEMavifovtal oTnv avTioToixn dleTTagr Java 1Tou avatmmapioTd TNV a@aipeTIKA
TOUG GUNTTEPIPOPA.

AUon:

9ackage SoftwareInterfaces;
* Represents the ADT Polynomial.
* Interface Invariant: Once created and until destroyed,
* this instance contains a valid Polynomial with integer
* coefficients and non-negative exponents.

“ @author XXXXXXXXXXX

* @version 30 April 2004

pubhc interface Polynomial {

public int degree();

//pre: none

//post: returns the value (>= 0) of the Targest
//exponent in this, or 0 if this 1is the 0 polynomial.

pubTlic int coefficient(int exp);

//pre: exp >= 0

//post: returns the coefficient of the term whose
//degree is exp

pubTlic Polynomial add(Polynomial other);




//pre: other is non-null and an instance of the same
//class as this

//post: returns a new Polynomial that represents the sum
//of this and other

//this and other are unmodified

public Polynomial multiply(Polynomial other);

//pre: other is non-null and an instance of the same
//class as this

//post: returns a new Polynomial, which is the product
//of this and other

//this and other are unmodified

pubTic Polynomial subtract(Polynomial other);

//pre: other is non-null and an instance of the same
//class as this

//post: returns a new Polynomial, which is the
//subtraction of this and other

//this and other are unmodified

pubTlic int eval(int value);

//pre: value is non-null

//post: returns the result of f(value) where f(x)=this
//this is unmodified

pubTlic boolean equals(Polynomial other);

//pre: other is non-null and an instance of the same
//class as this

//post: returns true iff the coefficients are equal for
//each (nhon-zero and zero) term in this and other

public Object clone( )
//pre: none
//post: returns an identical object to this

public String toString(Q);

//pre: none

//post: returns a string representation of this
//polynomial, of the form, (cl)xA0 + (c2)xA1 + ...

// (CN) XAN where cj '=0, 0<= j<= N and N = this. degree()

5.2 (24 povadeg) Mporteivere pia uAoTTOINGN yIA TNV OIETTAP] AVTIKEIPEVWY
(interface) Java Polynomial Trou dnuioupyfioarte oto epwtnua 5.1. MNa TNV
uhotroinon Tou ATA, UTTOPEITE va XPNOIUOTIOINCETE EiTE TTIVOKEG €iTE AIOTEG
(atrAég, OITTAEG, KUKAIKEG, KATT.). E&nynoTte Ta TrAEoveKTApATA TnG KAOE
uAOTTOINONG O0€ OXEON YE T XAPOAKTNPIOTIKA £VOG TTOAUWVUPOU ONA. hE TO av TO
TTOAUWVUPO €ival TTUKVO (€xEl TTOANOUG HN-PNOEVIKOUG OUVTEAEOTEG) 1 apald
(oTnVv avTiBeTn TTEPITITWON) OE OPOUG.

Inueiwon: MNa tnv uhotroinon TnG ueBddoU eval PTropeite va XPNOIUOTTOINOETE
TNV otatikr uéBodo Math.pow(value, exponent) pe opioyata TUTTOU double.

// from the Math class

public static double pow(double a, double b)

// Returns of value of the first argument (a - the base)
// raised to the power (b - the exponent) of the second //
argument (i.e., the value a").



AlUon:

If most of the coefficients coeff; are nonzero i.e., most of the terms are present
(dense), we could use a simple array to store the coefficients and write the methods to
perform addition, subtraction, multiplication, as well as other operations on these
polynomials. However, if the polynomials are sparse, e.g., p1 = 3x1000 + 5x14 or
p2 = 10x19%0 - 20x1492 + 11X + 5, then the running time is likely to be
unacceptable. It becomes obvious that if arrays were used, then most of the time is
spend in multiplying zeros and stepping through what amounts to nonexistent parts of
the input polynomials. An alternative solution is to use a singly linked list. A list entry
corresponds to a monomial coeff; -xexpi of the polynomial and must hold its
coefficient coeff; and its exponent @xpi. All entries in the list must be sorted by the
exponent. Do not store a value when the coefficient is zero, and there should not be
multiple coefficients with the same exponents. For example, if your linked list looked
like this:

3|7 |—— |4 |3 |——=>|2]|0

it would represent the polynomial -3X7 + 4x3 + 2.

JERERREEgoTution with table: */

// This is the implementation class for the interface

// Polynomial.

// Implementation Invariants:

// A table of size equal to the degree of the polynomial is

// created and every coefficient is stored in the corresponding
// position of the table. For example 3*xA189 is stored in a

// table of size 190 and each cell has the (default) value 0

// except of the Tast one that has the value 3. The trivial

// polynomial is the one that has 0 in all cells.

public class MyPolynomial implements Polynomial {
private int[] coeffs;

/:’: %
* Create a new instance of a polynomial.

The parameter is a table of a sequence of integers

where the first integer is the coefficient and the

* second is the corresponding exponent. For example,

* [1,2,4,1] is the 1*xA2 + 4%*xAl polynomial.

* @param params[] the table of the coefficients and

* aexponents

zc/
public MyPolynomial(int params[]) {
int degree = 0;
if (params.length < 2) {
coeffs = new int[0]; // the trivial polynomial
return;

ks
//find the degree of the polynomial;
for (int i = 1; i < params.length; i+=2) {
if (params[i] > degree) {
degree = params[i];

coeffs = new int[degree+l];
for (int i = 0; i < params.length; i+=2) {
coeffs[params[i+1]] = coeffs[params[i+1]] +
params[i];

}




o

* Returns the degree of this polynomial.
* @return the degree of this polynomial

pubTlic int degree() {
return coeffs.length-1;

o
£

Returns the corresponding coefficient of the given

* exponent.

* @param exponent the exponent whose coefficient is to
* be returned, exponent must be &gt O.

* @return the coefficient of the given exponent

public int coefficient(int exponent) {
return coeffs[exponent];

Adds to this polynomial an other one and returns the
sum.

@param other the polynomial to be added to this

* @return a new polynomial that is the sum of this and
* other polynomials

public MyPolynomial add(MyPolynomial other) {

int maxdegree;

if (coeffs.length > other.coeffs.length)
maxdegree = coeffs.length;

else
maxdegree = other.coeffs.length;

int[] addcoeffs = new int [maxdegree],

for (int i = 0; i < maxde%ree i++) {

) addcoeffs[i] = coeffs[i] + other.coeffs[i];

return ((new MypPolynomial()).coeffs = addcoeffs);

* Myltiplies this Polynomial to other.

* @param other the polynomial to be multiplied to this
* @return a new polynomial that is the product of this
f and other polynomial

pubTic MyPolynomial mu1t1?1y(MyPo1ynomia1 other) {
int degree = coeffs.length + other.coeffs.length - 1;
int[] multicoeffs = new int[degree];
for (int i = O; i < coeffs.length; i++) {
for (int j = 0; j < other. coeffs. length; j++) {
multicoeffs[i+j] =
mu1t1coeffs[1+3]+coeffs[1]*0ther.coeffs[3];

return ((new MyPolynomial()).coeffs = multicoeffs);

/:c %

o

* same as add

/
public MyPolynomial subtract(MyPolynomial other) {
N return null; //same as add

JOYOR
ww

o
=

Evaluates the polynomial for a given value




* @param value the value of x ]
* @return the result of the evaluation

public int eval(int value) {
double res = 0.0;
for (int i = 0; 1 < coeffs.length; i++) {
res = res + coeffs[i]*Math.pow((double)value,
(double)i);

return (int) res;

JOYOR
ww

* Checks if this polynomial is equal to the given one.
* In order for two polynomials to be equal, they must
* be of the same degree and the coefficients must be
* equal for each (nhon-zero and zero) exponent.

* @param other the polynomial to be checked for
* equality
* @return true if this polynomial is equal to other,

* false else

public boolean equals(MyPolynomial other) {
if (degree() != other.degree()) {
) return false;

for (int i = 0; i < coeffs.length; i++) {
if (coeffs[i] != other.coeffs[i]) {
) return false;

}

return true;

* Creates a string representation of this polynomial.
* The string is of the form, (cl)xA0 + (c2)xAl + ... +
* (cN)XAN where cj !'= 0, 0&1t;=j&1t;=N and N =

* this.degree().

* @return the string representation of this polynomial

/
public String toString() {

String str = ;
if (coeffs. 1en9th 0 {
str
} else {
for (int i = 0; i < coeffs.length; i++) {

int coeff = ((Integer)it.next()).intvalue();
int exp = ((Integer)it.next()).intvalue();

str = str + "(" +_coeffs[i] + ")" + "xA" + i;
if (1 != (coeffs.length - 1)) {

}

+

str = str + ;
}
}

return str;




JEEFEERRESoTution with Tist: */
import java.util.¥*;

// This is the implementation class for the interface
//Polynomial.

// Implementation Invariants:

// A1l monomial terms are sorted by the exponent

// Every coefficients and exponent pair is stored sorted
// by the exponent in a linked 1list. If the coefficient
// is zero nothing is stored, thus an empty T1ist is

// the trivial polynomial (p = 0).

public class MyPolynomial implements Polynomial {
private java.util.LinkedList Tist;
private int degree;

/ ek
* Create a new instance of a polynomial.
* The parameter is a table of a sequence of integers
* where the first integer 1is the coefficient and the
* second is the corresponding exponent. For example,
* [1,2,4,1] is the 1*xA2 + 4%*xAl polynomial.
* @param params[] the table of the coefficients and
* exponents
public MyPolynomial(int params[]) {
degree = -1;
Tist = new java.util.LinkedList(Q);
if ((params.length == 0) ||
(params.length % 2 != 0)) {

return ;

for (int i = 0; i < params.length; i += 2) {
int coeff = params[i];
int exp = params[i+1];

if ((coeff == 0) || (exp < 0)) {
continue;

boolean inserted = false;
for (int j = 0; j < list.size(Q); j += 2) {
int list_exp =
((Integer)Tist.get(j+1)).intvalue();
if (exp > Tlist_exp) {
Tist.add(j, new Integer(coeff));
Tist.add(j+1, new Integer(exp));
inserted = true;
break;
} else if (exp == Tist_exp) {
Integer 1ist_coeff
=(Integer)list.remove(j);
Tist.add(j, new
Integer(list_coeff.intvalue()
+ coeff));
inserted = true;
break;

}
if (linserted) {

Tist.add(new Integer(coeff));
Tist.add(new Integer(exp));

}
if (11ist.isEmpty()) {




degree = ((Integer)list.get(1l)).intvalue();
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* Returns the degree of this polynomial.
* @return the degree of this polynomial

"/
pubTlic int degree() {
return degree;

/:’: %
* Returns the corresponding coefficient of the given
* exponent.
* @param exponent the exponent whose coefficient is to
* be returned
* @return the coefficient of the given exponent
public int coefficient(int exponent) {
if (degree < exponent)
return O;
for (Iterator it = Tist.iterator(); it.hasNext();)

int coeff = ((Integer)it.next()).intvalue();
int exp = ((Integer)it.next()).intvalue(;
if (exp == exponent)

return coeff;
if (exp < exponent)

return 0;

return 0O;

* Adds to this polynomial an other one and returns the
sum.

* @param other the polynomial to be added to this

* @return a new polynomial that is the sum of this and
* other polynomials

public MyPolynomial add(MyPolynomial other) {
if (other.list.isEmpty())
return this.clone();
if (this.list.isEmpty())
return other.clone();
LinkedList newList = new LinkedList();
int i =0, j=0;
while ( j < other.Tlist.size() && i < Tist.size() ) {
int exp =
((Integer)list.get(i+1l)).intvalue();
int other_exp =
((Integer)other.Tist.get(j+1)).intvalue();
if (exp == other_exp) {
newList.add(new Integer(
((Integer)list.get(i)).intvalue()
((Integer)other.list.get(j)).intvalue())

);
newList.add(list.get(i+1));
i+=2; J += 2;

} else if (exp < other_exp) {
newList.add(other.Tist.get(j));
newLi;t.add(other.1ist.get(j+1));
J += <&,

} else {
newList.add(Tist.get(i));
newList.add(list.get(i+1));

i += 2;




}

}
if (i < list.size()) {
while (i < Tist.size()) {
newList.add(Tist.get(i));
newLi;t.add(1ist.get(1+1));
i 4= 2;

3
} else if (j < other.list.size()) {
while (j < other.list.size()) {
newList.add(other.Tlist.get(j));
newLi;t.add(other.1ist.get(j+1));
] += 25

}

MyPolynomial sum = new MyPolynomial(new int[0]);
sum.list = newList;
return sum;

o

* Myltiplies this Polynomial to other.

* @param other the polynomial to be multiplied to this
* @return a new polynomial that is the product of this

e

* and other polynomial

/
public MyPolynomial multiply(MyPolynomial other) {
int params[] = new int[(this.degree +
other.degree)*2];
int k = 0;

for (int 1 = 0; i < Tist.size(); i += 2) {
for (int j = 0; j < other.list.size(); j += 2) {
params[k]=((Integer)Tist.get(i)).intvalue() *
((Integer)other.list.get(j)).intvalue();
params[k+1] =
((Integer)list.get(i+1)).intvalue() +
((IEtegeg)other.1ist.get(j+1)).intVa1ue();
+= £,
}
}

return new MyPolynomial(params);

o
£

pubTic MyPolynomial subtract(MyPolynomial other) {
return null; } //same as add
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* Evaluates the polynomial for a given value

* @param value the value of x
* @return the result of the evaluation

pub11c int eval(int value) {
double res = 0.0;
for (Iterator it=list.iterator(); it.hasNext();) {
double coeff =
((Integer)it.next()).doublevalue();
double exp =
((Integer)it.next()) .doublevalue();
res = res + coeff*Math.pow((double)value, exp);

return (int)res;




Checks if this polynomial is equal to the given one.
* In order for two polynomials to be equal, they must
be of the same degree and the coefficients must be
equal for each (nhon-zero and zero) exponent.

* @param other the polynomial to be checked for
* equality
* @return true if this polynomial is equal to other,
* false else
public boolean equals(MyPolynomial other) {
if (this.degree != other.degree) {
return false;

for (int i = 0; i < Tist.size(Q); i += 2) {
if ( (((Integer)list.get(i)).intvalue() !=
((Integer)other.list.get(i)).intvalue()) ||
(((Integer)Tist.get(i+1)).intvalue() !=
((Integer)other.list.get(i+1)).intvalue()) ) {
; return false;
3

return true;

Creates a string representation of this polynomial.
* The string is of the form, (cl)xA0 + (c2)xAl + ... +
* (CN)XAN where cj != 0, 0&1t;=j&It;=N and N =

* this.degree().

* @return the string representation of this polynomial

o

public String tOString() {

String str = ;

if (list.isEmpty()) {
Stl" - " ll;
} else {
for (Iterator it=list.iterator(); it.hasNext();) {
int coeff = ((Integer)it.next()).intvalue();
int exp = ((Integer)it.next()).intvalue(Q;
str = str + "(" + coeff + ")" + "xXA" + exp;
if (it.hasNext()) {
) str = str + " + ";

}
}

return str;
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