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3aoaua 1: Nntepdeiicst Biglnteger mpeactaBs omnepauuu Ha 20aaMo YsAn0 0ecemuyHo yucio Oe3
3HAK:

public interface Biglnteger {
public int length(); //Bpvwa Ovaoicunama Ha mexkyujomo 4ucio
public Biglnteger add(Biginteger arg), //Cvobupa mexywomo 4ucio ¢ Yuciomo arg
public Biglnteger mult(Biglnteger arg); //YmHooicasa mexywomo yucio no Yuciomo arg
public int compareTo(Biginteger arg), //CpasHsaea mekyuwomo yucio ¢ Yuciomo arg
public boolean equals(Object obj), //TIposepssa danu mexywomo 4ucio u Yuciomo arg Cbenaoam
public Object clone(); //Cv30asa konue na mexyuwomo yucio
public String toString(), //[lpeobpazysa mexywomo 4ucio 6 Hus

Knacer VectorBiglnteger peamusupa untepdeiica Biglnteger, karo mudpure Ha romsMo IsI0
necetdHo uncno N = a, base + a,; base™ + ... + a, base + ay, 0 < a; < base, ce chbXpaHsABaT BbB
Bekrop digits = (ay,...,a,) u base = 10*, k >1.

[Mpu peanmm3amusTa ca H3MOJI3BaHU POMOBUAT BekTop java.util.Vector<E> u wuHTEepdeiichT
java.lang.Comparable<T> - Bwx http://java.sun.com/javase/6/docs/api/.

import java.util. *;

public class VectorBiglnteger implements Biglnteger, Comparable<VectorBigInteger > {

//Data

private Vector<Integer> digits; //digits = (a0,...,an)
public static int base = 10; //base = 10"k, k=1, 2, ...
//Constructors

public VectorBigInteger() { this("0"); } //N=0
public VectorBiglnteger(Biglnteger arg) { this(arg.toString()); } //N=arg
public VectorBiglnteger(String arg) {...} //arg="an...a0" => N=an...a0

//Private method
private static int howLong(int n) {
intd=0;
do {
d++;
n/=10;
}while(n = 0);
return d;

}

//Biglnteger methods implementation
public int length() { return digits.size() * (howLong(base)-1); }

public Biglnteger add(BigInteger arg) {
VectorBignteger Intl = this;
VectorBiglnteger Int2 = new VectorBiglnteger(arg.toString());
Vector<Integer> left = Int1.digits;
Vector<Integer> right = Int2.digits;

int max = Math.max(left.size(),right.size());
int min = Math.min(left.size(),right.size());

VectorBiglnteger w = new VectorBiglnteger();
Vector<Integer> result = w.digits = new Vector<Integer>();

intd, c=0;
for(int i = 0; 1 < min; i++) {
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d = left.get(i) + right.get(i) + c;
result.add(result.size(),d % base);
¢ =d/ base;

}

Vector<Integer> temp;

if(max == left.size()) temp = left;

else temp = right;

for(int i = min; i < temp.size(); i++) {
d = temp.get(i) + c;
result.add(result.size(),d % base);
¢ =d/base;

}

if(c != 0) result.add(result.size(),c);

return w;,

public BigInteger mult(Biglnteger arg) {

}

VectorBiglnteger Intl = this;

VectorBiglnteger Int2 = new VectorBiglnteger(arg.toString());
Vector<Integer> left = Int1.digits;

Vector<Integer> right = Int2.digits;

VectorBigInteger w = new VectorBiglnteger();
Vector<Integer> result = w.digits = new Vector<Integer>();;

for(int i = 0; i < left.size() + right.size()-1; i++)
result.add(0,0);

intd, c;
for(int i = 0; i < left.size(); i++) {
d = left.get(i);
for(int j = 0; j < right.size(); j++) {
¢ = result.get(i+j) + d * right.get(j);
result.set(i+j,c);

}

c=0;

for(int i = 0; i < result.size(); i++) {
d = result.get(i) + c;
result.set(i,d % base);
¢ =d/base;

}

if(c != 0) result.add(result.size(),c);

return w;

public int compareTo(Biglnteger arg) {

}

VectorBiglnteger left = this;
VectorBiglnteger right = new VectorBiglnteger(arg.toString());
return left.compareTo(right);

//Comparable method implementation
public int compareTo(VectorBigInteger arg) {

String left = this.toString();
String right = arg.toString();
int diff = Math.abs(left.length() - right.length());
if(left.length() < right.length())
for(int i = 0; i <= diff; i++)
left ="0" + left;



else if(right.length() < left.length())
for(int i = 0; 1 <= diff; i++)
right ="0" + right;
return left.compareTo(right);

}

//Override methods - inherited from class Object
public boolean equals(Object obj){ System.out.println("Not implemented!"); return true; }
public Object clone(){ System.out.println("Not implemented!"); return null; }

public String toString() {
String result="";  //digits = (a0,...,an) => result="an...a0"

int k = howLong(base)-1;
for(int i = 0; 1 < digits.size(); i++){
String w = (digits.get(i)).toString();

while(k > w.length())
w=0 +w;
result = w + result;
}
return result;
}
//Constants

public static final VectorBigInteger ZERO = new VectorBiglnteger("0");
public static final VectorBigInteger ONE = new VectorBiglnteger("1");
public static final VectorBigInteger TEN = new VectorBigInteger("10");

}

3aoaua 2: Jla ce peanusupa ponoB BekTop VectorSorter<E> ¢ Bb3MOXKHOCT 32 COPTHUpPAaHE Ha
CJIEMEHTHTE.

import java.util. *;

public class VectorSorter<E> extends Vector<E> {
//Methods inherited from class Vector<E>

//New method
public void sort() {
boolean flag=true;
while(flag) {
flag=false;
for(int i = 0; 1 < super.size() - 1; i++) {
E el = super.get(i);
E e2 = super.get(it1);
if(((Comparable)el).compareTo(e2) > 0) {
flag = true;
super.set(i,e2);
super.set(i+1,el);
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3aoaua 3: [la ce peanusupa HapeaeH poaoB BekTop SortedVector<E>.

import java.util.*;

public class SortedVector<E> extends Vector<E> {
//Methods inherited from class Vector<E>

//New method
public void addInSortedVector(E x) {
if(super.isEmpty() || ((Comparable)x).compareTo(super.get(0)) <= 0) super.add(0,x);



else {
int 1;
for(i = 0; i < super.size(); i++) {
if(((Comparable)x).compareTo(super.get(i)) <= 0) {
super.add(i,x);
break;
}

§
if(i == super.size()) super.add(x);

3aoauu 3a ynpasrxcnenue:

1.1a ce peanusupar kinac VectorStack c enementu ot Tun Object 6e3 orpannueHue 3a 6pos Ha

enmentute U kac FancyVectorStack, ceriacHo crierudukanusra:

public class VectorStack implements Stack {

//TIpencTaBsiHEe Ha CTEK YPe3 BEKTOP

//KoHCTpyKTOpH

public VectorStack() {...} /Cp3naBa mpa3eH cTek

public VectorStack(int n) {...} /Cb3aaBa npa3eH CTEK ¢ HaYaJIeH KarauTeT n

public VectorStack(Object[] arg) {...} /Cp31aBa cTeK OT €JICMECHTHTE HA MACHBa arg, KaTo MMbPBUAT
//eneMeHT Ha MacHBa € Ha JbHOTO Ha CTEKa, a IMOCIICIHUAT EJIEMEHT — Ha BbpXa

//Peanu3anus Ha MeTOMTE Ha HHTEepdeiica Stack

//qpyru metonn

public class FancyVectorStack extends VectorStack implements FancyCollection {

//KoHCcTpyKTOpH

public FancyVectorStack() {...} /Cp3maBa mpaseH crek

public FancyVectorStack(int n) {...} /Cb31aBa npa3eH CTeK ¢ KamamuTeT n

public FancyVectorStack(FancyCollection arg) {...} /Cp3maBa cTeK OT €ICMEHTUTE HA KOJICKIIUATA arg

public FancyVectorStack(Object[] arg) {...} /Cp3naBa cTek OT eIIEMCHTHUTE Ha MacHBa arg, KaTo MbPBUAT
//eneMeHT Ha MacHBa € Ha JbHOTO Ha CTEKa, a IMOCICTHHAT EJIEMEHT — Ha BbpXa

//HacnensBane Ha MeTOJMTE Ha Kilaca VectorStack

//Peanu3anus Ha MeToauTe Ha uHTEepdeiica FancyCollection

/Tpenedunupane Ha METOUTE, HAaceaeHH OT Kiac Object

2.1a ce peanusupar kiac VectorDeque c enementu ot tun Object 6e3 orpanndenue 3a 6pos Ha

enmentute U ki1ac FancyVectorDeque, cbritacHo crienudukanusra:

public class VectorDeque implements Deque {

}

//TIpencTaBsiHe Ha K Ype3 BEKTOP

//KoHcTpyKTOpH

public VectorDeque() {...} /Cp3maBa npa3eH aex

public VectorDeque(int n) {...} /Cp31aBa mmpa3eH €K ¢ HaAYaJICH KaaluTeT N

public VectorDeque(Object[] arg) {...} /Cp3aaBa Jick OT €JICMEHTUTE HAa MAaCHBA arg, KaTo IIbPBHSIT
//eneMeHT Ha MacHBa € B HAYaJ0TO Ha JIeKa, a MOCIICIHUST EIIEMEeHT — HaKpast

//Peanuzanust Ha MeToauTe Ha MHTep(deiica Deque

// dpyru metonn

public class FancyVectorDeque extends VectorDeque implements FancyCollection {

//KoHcTpykTopu

public FancyVectorDeque() {...} /Cp3aaBa npaseH aek

public FancyVectorDeque(FancyCollection arg) {...} /Cp3maBa ek OT eIEMEHTHTE Ha KOJEKIHUATA arg

public FancyVectorDeque(Object[] arg) {...} /Cp3maBa gek OT eIeMEHTHTE Ha MaCHBa arg, KaTo MbPBUAT
//eneMeHT Ha MacuBa € B Ha4aJIOTO Ha JIEKa, a MOCIICIHHAT CJICMEHT - HaKpast

//HacnensBane Ha MeToauTe Ha nHTepdeiica Deque



//Peanu3anus Ha metoaute Ha nuHTepdeiica FancyCollection
/TlpeneduHNpane Ha METONTE, HacIeAeHH OT Kiac Object

Ynvmeane: [lpu peanuzanusata MOXe Ja c€ M3MOA3Ba COOCTBEH Kiac Vector WK poOJOBUS BEKTOP
java.util.Vector<E>. BbB BTOpHS Cily4ail, JeKJIapUpaHETO HA MPOMEHINBA-BEKTOP C €JIEMEHTH OT
tun Object, u3riexaa no caeaHUs HAYUH:

java.util.Vector XmeHallpomennusa,

3.lanenu ca pogoBute uHTEpPEiicu:

public interface GDeque<E> {
public boolean isEmpty();
public void addFront(E x);
public void addRear(E x),
public E removeFront();
public E removeRear();
public E getFirst();
public E getLast(),

/

public interface GFancyCollection<E> {
public boolean isEmpty();
public int size();
public void clear();
public boolean contains(E arg);
public Object[] toArray();
public Object clone();
public boolean equals(Object arg);
public String toString();

Ha ce peammsupat pomoB kinac GVectorDeque<E> u pomoB ximac GFancyVectorDeque<E>,
CBIJIACHO CHEIU(PUKAIUATA:

import java.util. Vector;

public class GVectorDeque<E> implements GDeque<E> {
//TIpencTaBsiHE Ha JIEK
protected Vector<E> elements;

//KoHCcTpyKTOpH

public GVectorDeque() {...} /Cp3maBa mpa3en nex

public GVectorDeque(int n) {...} /Cb31aBa nmpa3eH A€k ¢ HaYaJleH KamauTeT n

public GVectorDeque(Object[] arg) {...} /Cp3aaBa qek OT eICMEHTHTE Ha MACHBA arg, KaTO ITbPBHST
//eneMeHT Ha MacHBa € B HAYaJI0TO Ha JIeKa, a MOCICHUAT EIIEMEHT — HaKpast

//Peanu3anus Ha MeToauTe Ha uHTepdeiica GDeque

}

public class GFancyVectorDeque<E> extends GVectorDeque<E> implements GFancyCollection<E>, Cloneable {
//KoHCTpyKTOpH
public GFancyVectorDeque() {...} /Cp3aaBa npaszeH nex
public GFancyVectorDeque(GFancyCollection<E> arg){...}//Cp3naBa gek OT eIeMEHTUTE Ha KOJEKLUTA arg
public GFancyVectorDeque(Object[] arg) {...} /Cp3maBa gek OT eIeMEHTHTE Ha MacHBa arg

//Hacnensane Ha metomuTe Ha uHTepdeiica GDeque
//Peanu3anus Ha metoaute Ha uHTepdeiica GFancyCollection
/Tpenedunupane Ha METOUTE, HAaceaeHH OT Kiac Object
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