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3aoaua 1: [lanena e ilepapxusra otT MHTEpQENcH 1 KI1acoBe:
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Hutepdeiicst Polynom npencraBs onepanuu Ha nOJUHOM HA eOHA NPOMEHIUBA C KoehuyueHmu
peanHu yucaa:

public interface Polynom {

public int degree(); //Bpvwa nau-eucoxama cmenen Ha eOHOUYIEH 8 MEKYWUs NOIUHOM.

public double coeff(int degree), //Bpvwa xoedpuyuenma nped cmenen degree 6 mexywjus NOIUHOM

public double setCoeff(int degree,double value); //[Ilpomens: koepuyuenma nped cmenen degree 6 mexyujus
//nonunom Ha value u 8pviya cmapama cmonHocm

public Polynom add(Polynom arg), //Bpvwa norunoma-cyma na mexywus NOJUHOM U arg

public Polynom mult(Polynom arg); //Bpvwa nonunoma-npouzeedenue Ha meKyujusi NOIUHOM U arg

public Polynom derive(); //Bpvwa noaunom, Koumo e nvpea npousso0Ha Ha mexyuus NOJUHOM

public double eval(double value), //[Ipecmama cmotinocmma na mexkywusi NOIUHOM 3a cmourocmma value

public double[] toArray(); //Bpvwa macug ¢ koepuyuenmume Ha MeKyuwus NOTUHOM U CMENeHy - UHOeKcume

//na macusa

public boolean equals(Object obj); //IIposepssa danu mexyuus NOIUHOM U ROTUHOMA 0b] cbenadbm

public String toString(), //Bpvwa mexywus noiuHom, npeocmasen 8 CUMBOIeH U0

public java.util Iterator<Integer> degrees(), //Obxo02coa camo cmenenu Ha MeKyuus NOIUHOM C HeHY1eU

//Koepuyuenmu 6 namanasaw peo

[TpencraBsHe Ha KOSPUIMEHTHTE a; HA MOMUHOM P(X) = a.x" + ... + ag:
1.Macus double[] coeffs = new double[n + 1], kato coeffs[i] = a;
2.Bexrop coeffs, kato coeffs = (ay, ai, ..., a,)
3.CtpykTypa (BEeKTOp, CIIUCHK, A6pBO) coeffs, kaTo coeffs = {(i, a;) | a#0}

KrnacwT Pair npencrass nBolika-eIeMeHT Ha CTpykTypata coeffs ot T.3:

public class Pair implements java.lang.Comparable<Pair> {
//Data
private double d;
private int i;

//Constructor
public Pair(double d,int i) { this.d =d; this.i=1; }

//Access methods

public double getDouble() { return d; }

public double setDouble(double value) { double w = d; d = value; return w; }
public int getlnteger() {return i; }

public int setInteger(int value) { int w = i; i = value; return w; }

//Comparable method implementation
public int compareTo(Pair obj) { return this.i - obj.i; }

//Override methods - inherited from class Object
public boolean equals(Object obj) {



Pair w = (Pair)obj;
return i == w.i && d == w.d;

1.11a ce peanmsupa xinac AbstractPolynom, ceriacHo crierudukanusra;

public abstract class AbstractPolynom implements Polynom {
//CternieH Ha TTIOIMHOM
protected int degree;

//AGCTpaKTHH METOIH

public abstract double coeff(int degree);

public abstract double setCoeff(int degree,double value);
protected abstract Polynom create(); //Cw3aaBa momusoma P(x)=0
public abstract java.util.Iterator<Integer> degrees();

//Peanu3anus Ha MeToan Ha uHTepdeiica Polynom
public int degree() {...}

public Polynom add(Polynom arg) {...}

public Polynom mult(Polynom arg) {...}

public double eval(double value) {...}

public Polynom derive() {...}

public double[] toArray() {...}

/Mpenedunupane Ha HacieAeHn MeTou OT Kirac Object
public boolean equals(Object arg) {...}
public String toString() {...}

2./1a ce peanusupa kiac VectorPolynom, cbriacHo cnenudukanusira:

public class VectorPolynom extends AbstractPolynom implements Polynom {
//TIpencTaBsiHE Ha TOJUHOM
private java.util. Vector<Pair> coeffs; //HenyneBu KoeuIMeHTH

//KoHCTpyKTOpH

public VectorPolynom(double coeff,int degree) {...} //P(x)=coeff . x"degree

public VectorPolynom(double[] coeffs){...} //P(x)=coeffs[0]+...+ coeffs[coeffs.length—1]x**(coeffs.length-1)
public VectorPolynom(Polynom p) {...} //P(x)=p

//CobcTBeH MeTO/,

private double remove(int degree) {...} //IIpemaxBa eqHOWICH OT cTeneH degree OT TEKYIIHsI TOJIMHOM, KaTo
//Bpbila KoehHUIHECHTA

//Peanm3anus Ha aOCTpaKTHHUTE METOIH Ha Kiraca AbstractPolynom

//HacnensBane Ha MeToauTe Ha nHTepdeiica Polynom, peanmnsupanu B kimaca AbstractPolynom

3.Ja ce peammsupa ximac VectorPolynomDegreeslterator - wureparop 3a 00xoXITaHe B
HaMaJsBall pell Ha CTENEHUTE Ha YICHOBETE C HEHYJIEBU KOCPHUIIMEHTH Ha MOJIHHOM, CHIIACHO
crienuQuKanusaTa;

public class VectorPolynomDegreeslterator implements java.util.Iterator<Integer> {
//1aHH"
java.util. Vector<Pair> vector;
//Jpyru mpoMeHINBI

//Konerpykrop(u)

//Peanu3anus Ha MeToauTe Ha nHTEepdeiica Iterator



4.]1a ce peanmsupa kiac ListPolynom, ceritacHo crienudukanmsra:

public class ListPolynom extends AbstractPolynom implements Polynom {
/TIpencraBsiHe HA TOJIMHOM
private java.util.LinkedList<Pair> coeffs;  //HenyneBu xoepuueHTn

//KoHCTpyKTOpH

public ListPolynom(double coeff,int degree) {...} //P(x)= coeff . x"degree

public ListPolynom(double[] coeffs){...} //P(x)=coeffs[0]+...+ coeffs[coeffs.length—1]x**(coeffs.length-1)
public ListPolynom(Polynom p) {...} //P(x)=p

//CobcTBEH MeTOx

private double remove(int degree) {...} //IIpemaxBa eqHOUICH OT cTeneH degree OT TeKYIIHsI TIOJTMHOM, KaTo
//BpBINa KoeUITUCHTA

//Peanm3anus Ha aOCTpaKTHUTE METOH Ha Kiraca AbstractPolynom

//HacnensBane Ha meroaute Ha nHtepdeiica Polynom, peanusupanu B kiaca AbstractPolynom

}

Peanuzanusara Ha kmaca ListPolynom ce ocHoBaBa Ha mpeicTaBsHE Ha KOCPUIMEHTUTE Ha
noyimHOM P(X) = a,x" +... + ap upe3 cnuchk coeffs = {(i,a;) | a#0}, karo ce u3MoJI3Ba POJIOB JIMHECH
cBbp3an ciuchbk LinkedList<E> - Bux http:/java.sun.com/javase/6/docs/api/.

Knacer ListPolynomDegreesIterator mnpencraBst utepaTop 3a o0XOKJIaHe B HaMmajsBall pei Ha
CTEIIEHUTE Ha WICHOBETE C HEHYJIEBM KOe(QUIMEHTH Ha NOJIMHOM. M3mon3BaH e uHTepgeichT
Iterator<E> - Binx http://java.sun.com/javase/6/docs/api/.

public class ListPolynomDegreeslterator implements java.util. Iterator<Integer> {
//Data
java.util.Iterator<Pair> it;
java.util.LinkedList<Pair> list;

//Constructor

public ListPolynomDegreeslterator(java.util. LinkedList<Pair> list) {
this.list = list;
reset();

}

//Methods

public boolean hasNext() { return it.hasNext(); }

public Integer next() { return it.next().getInteger(); }

public void remove() { throw new java.lang.UnsupportedOperationException(); }
public void reset() { it = this.list.iterator(); }

§
3aoaua 3a ynpaxncuenue: Jla ce peanusupa xinac SparseMatrix, cbriacHo crieruuKanusra;

public class SparseMatrix extends Matrix {
//TlpeacraBsiHe Ha €JIEMEHTUTE HAa MaTpULA
private java.util. LinkedList<Triple> elements;

//KoHCTpyKTOpH

public SparseMatrix(int rows,int cols) {...}
public SparseMatrix(double[][] data) {...}
public SparseMatrix(Matrix arg) {...}

//Co0OcTBeH MeTo
private double remove(int i,int j) {...}

//Metonau, HacieaeHu oT Kirac Matrix


http://java.sun.com/javase/6/docs/api/
http://java.sun.com/javase/6/docs/api/

Peamuzanusita Ha kimaca SparseMatrix ce ocHOBaBa Ha MPEJICTaBsIHE HA €IEMEHTUTE a;; Ha MaTpHLa
A(nxm), iJ[1;n], jO[1;m] upe3 cmmcwk elements, karo elements={(i,j,a;) | a;70} ¥ ce u3mon3Ba
ponoB nHeeH cBbp3aH cnuchbk LinkedList<E>.

Knacst Triple npencrass eneMeHT Ha CIIMCHKA!

public class Triple extends Pair {
//Data
protected int j;

//Constructor
public Triple(double d,int i,int j) { super(d,i); this.j =j; }

//Access methods - inherited from class Pair

//Access methods

public int getlnteger2() {return j; }

public int setInteger2(int value) { int w = j; j = value; return w; }

//Comparable method implementation
public int compareTo(Triple obj) {
int temp = super.i - obj.i;
return temp != 0 ? temp : this.j - obj.j;

}

//Override
public boolean equals(Object obj) {
Triple w = (Triple)obyj;
return super.equals(new Pair(w.d,w.1)) && this.j == w.j;
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