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Shablonet e pérséritjes: Iterimi dhe
rekursioni

Objektivat:

Té studiohen teknikat dhe zbatimet e pérséritjes né
programim.

Té studiohen urdhérat while dhe for pér shkruarjen
e shablloneve standarde dhe klasike té pérséritjes, sé
guajtur iteracion.

Té tregohet se si té zbatohet pérséritja né aplikacione
té cilat shfrytézojné disenj té orientuar nga objekte.

Té studiohet njé forme tjetér e pérseéritjes, invokimi
rekursiv i metodés, si tekniké pér zgjidhjen e
problemeve duke zgjidhur né ményreé té pérseritur
nénprobleme mé té thjeshta.
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Urdhéri while

Pérséritje: kryerje e pérséritur e njé aksioni.
Njé strukturé kontrolluese pér pérséritje éshté urdhéri while .

Sintaksa e urdhérit while :

while ( TESTI) { TRUPI }
ku TESTI é&shté shprehje e tipit boolean , kurse TRUPI varg urdhérash.

Semantika:
1. Llogaritet vlera e shprehjes TESTI.

2. Neé gofté se vlerae TESTI éshté true , atéheré ekzekutohet TRUPI dhe procesi
pérséritet duke rifilluar me hapin 1.

3. Né gofté se vlera e TESTI éshté false , at€éheré shpérfillet TRUPI, dhe pérséritja
pérfundon.
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Urdhéri while — Vazhdim

> TESTI?
truLe/ false
TRUPI

Figura 1. Skema e rrjedhés sé kontrollit té pércaktuar nga njé while-
cikél
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Urdhéri while — Vazhdim

public static void main(String[] args)
{ int i =1
while (I <= 20 )
{ System.out.printin("1/* + i + " =" + 1.0 / i);
=1+ 1;
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Urdhéri while — Vazhdim

lterim: llogaritje e pérseéritur e kryer nga njé cikél; gjithashtu
| referohet edhe njé ekzekutimi té trupit té njé cikli.

lterim definitiv: iterimi ku numri 1 iterimeve té ciklit dihet né
gastin kur cikli fillohet.

lterim indefinitiv: iterim 1 cili nuk éshté definitiv.

Divergjencé: iterim | pafundmeé.
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lterimi definitiv

Njé shembull standard: Té konstruktohet njé metodé pér
llogaritjen e shumés

sum(n) =04+14+24+...+n.

Algoritmi:

1. Inicializo total = 0 dhe njé variabéltérei = 0O .

2. Pérderisai nuk éshté e barabarté me n, vepro si vijon:
Rrite i pér 1.

Shto i né total
Pérsérit hapin 2.

3. Kthe vlerén e total
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lterimi definitiv — Vazhdim

[ = Llogarit shumén 0+1+2+...+n.
*  @param n - kufiri | sipérm; jonegativ
*  @return shuma =*/
public int sum(int n)
{ Iint total = O;
Int 1 = 0;
while (1 '= n)
{ /] Invarianté: total == O+1+...+i
| =1 + 1;
total = total + I,

}

return total;
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lterimi definitiv — Vazhdim

Veti invariante (invarianté): fakt logjik i cili éshté i sakté né
fillimin dhe né mbarimin e secilit iteracion té ciklit;
shfrytézohet pér dokumentim té ciklit dhe pér vértetim té
korrektésisé sé ciklit.

Numérues cikli (variabél kontrolluese): variabél vlera e sé
cilés memoron numrin e iterimeve té ciklit; tipikisht
shfrytézohet né testin e ciklit pér té pérfunduar iterimin.
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lterimi definitiv — Vazhdim

int == 4
> while (1 !=n)
{i=1+ 1
total = total + i
}
int n == 4 int total ==
while ( true )
{ >i =1+ 1,
total = total + i
}
int n == 4 int total ==
while ( true )
{ ...
>}

int total ==

int 1 == 0
int 1 == 0
int 1 == 1
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lterimi definitiv — Vazhdim

int == 4 int total == 1 int | == 1
> while (1 !=n)
{i=1+ 1
total = total + i
}
int n == 4 int total == 1 int 1 == 1
while ( true )
{ >i =1+ 1,
total = total + i
}
int == 4 int total == 10 int 1 == 4
> while (1 !1=n)
{1 =1+ 1
total = total + i
}
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lterimi definitiv — Vazhdim

int n == 4 int total == 10 int 1 == 4
while ( false )
{ ..}

> return total;
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lterimi definitiv — Vazhdim

Shablloni i iterimit definitiv mé sé shpeshti ka formém

int i = VLERA_INICIALE :
while ( TESTI _SIPAS i )
{ ITERIMI :

RRITE i ;
}

Ndonjéheré variabla kontrolluese inkrementohet né fillim té
iteracionit:

int i = VLERA_INICIALE :
while ( TESTI_SIPAS i )
{ RRITE i:

ITERIMI ;

}

Shablonet e pérséritjes: Iterimi dhe rekursioni — fq. 14



Divergjenca

Pér shembull, invokimi | metodés sum me parametér aktual
negativ, shkakton divergjencé (p.sh., sum(-1) ).

Pothuajse gjithmoné, divergjenca éshté njé sjellje e
padéshiruar.
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Divergjenca — Vazhdim

[ ++ Llogarit shumén 0+1+2+...+n.
*  @param n - kufiri i sipérm; jonegativ
*  @return shuma pér n jonegativ; -1 pér n negativ * [
public int sum(int n)
{ int total = O;
if (n<0)
{ System.out.printin("Gabim né shumim: int negativ " + n);
total = -1;
}
else
{inti=0;
while (1 = n)
{ Il ... sikur mé paré
}
}

return total;
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Iterimi indefinitiv: procesimi I hyrjes

Shablloni | procesimit té hyrjes:

boolean processing = true;
while ( processing )
{ LEXO NJE_INPUT_TRANSAKCION
if ( INPUT_INDIKON_ NDALESE)
{ processing = false; }
else { PROCESO_TRANSAKCION]N
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Iterimi indefinitiv: procesimi I hyrjes
— Vazhdim

[ ++ Llogarit vlerat reciproke.
* Input: njé varg numrash té ploté jonegativé * [
import javax.swing. *
public class PrintReciprocals
{ public static void main(String[] args)
{ boolean processing = true;
while ( processing )
{ /I deri tani té gjitha vlerat reciproke korrekte
int input = new Integer(JOptionPane.showlInputDialog
("Jepni njé numér té ploté jonegativ:")).intValue();
if (input <= 0 )
{ processing = false; }
else { JOptionPane.showMessageDialog(null,
"1/" + input + " =" + 1.0/input);
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lterimi indefinitiv: kérkimi

Algoritmi pér kérkimin e stringut s pér karakterin c:

1. Fillo me skajin e majté té stringut, d.m.th., véj
index = 0 .

2. Pérderisa ¢ nuk éshté gjetur ende dhe ka akoma
karakteré té paekzaminuar:

(a) Né qofté se s.charAt(index) == , atéheré
karakteri éshté gjetur dhe kérkimi mund té
pérfundohet.

(b) Pérndryshe rrit index dhe pérsérit hapin 2.
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lterimi indefinitiv: kérkimi — Vazhdim

[+ Alokon paraqitien e paré nga e majta té karakterit né string.
* (@param c - karakteri pér t'u gjetur
*  @param s - stringu pér t'u kérkuar
*  @return indeksi i paragitjes;
* -1 né gofté se ¢ nuk paraqgitet né s * |
public int findChar(char c, String s)
{ boolean found = false;
int index = O;
while ( !found && index < s.length() )
{ Il pér found==false ¢ nuk éshté né pozitat O...(index-1)
I/l pér found==true c éshté s.charAt(index)
if (s.charAt(index) == c¢)
{ found = true; }
else { index = index + 1; }
}
if ( found ) { index = -1; }
return index;
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lterimi indefinitiv: kérkimi — Vazhdim

Shablloni i kérkimit té njé koleksioni:

boolean found = false;
PERCAKTO ELEMENTIN E_PARE
while ( !found && KA _ENDE_ELEMENTB
{ EKZAMINO ELEMENTIN
if ( ELEMENTI | KERKUAR)
{ found = true; }
else { PERCAKTO ELEMENTIN VIJUES}
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lterimi indefinitiv: kérkimi — Vazhdim

[ + Kontrollon njé numér té ploté se a éshté i thjesht.
*  @param n - numri i ploté > 1
*  @return pjesétuesin mé té madh jotrivial t&€ numrit n;
* -1 nése argumenti éshté jovalid * [
public int isPrime(int n)
{ int answer = -1;
if (n<2)
{ System.out.printin("Gabim: Argument jovalid " + n);}
else
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lterimi indefinitiv: kérkimi — Vazhdim

{ boolean found = false;

int current = n / 2;

while ( !found && current > 1 )

{ Il pér found==false n/2, n/2-1,..., current+1
Il nuk jané pjesétues
/[ pér found == true current éshté pjesétues i n
if (n % current == 0 )
{ found = true; }
else { current = current - 1; }

}

if ( found )

{ answer = current; }

else { answer = 1; }

}

return answer,
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Pérfundimi 1 ciklit me break

Urdhéri break terminon ciklin né pikén ku éshté arritur
vendimi.

public int findChar(char c, String s)
{ int index = O;
while ( index < s.length() )
{ /I ¢ nuk éshté asnjé nga karakterét O...(index-1)
if (s.charAt(index) == c¢)
{ break; }
else { index = index + 1; }
}
if ( !(index < s.length()) )
{ index = -1; }
return index;
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Urdhéri for

Sintaksa e urdhérit for :
for (int i = VLERA INICIALE ; TESTI; RRITE i)
{ TRUPI }

Semantika éshté sikur e shabllonit té iterimit definitiv:
{inti = VLERA_INICIALE ;
while ( TESTI )
{ TRUPI;
RRITE i ;
}

}

pérvec se skopi i1 shtrinet vetém pérbrenda trupit té
urdhérit for .

Shablonet e pérséritjes: Iterimi dhe rekursioni — fg. 25



Urdhéri for — Vazhdim

Shembuj:

for (inti=1;1 <= 20; i++ )
{ /I invarianté: jané llogaritur vlerat reciproke té 1...(i
System.out.printin("1/* + i + " =" + 1.0 /1i); }

for (int i = slength() - 1; i >= 0; i- )

{ /I invarianté: jané shtypur karakterét te s.length()-1..

System.out.printin(s.charAt(i)); }

for (inti=1;,1<=n; i++ )
{ /I invarianté: total == O+1+...+(i-1)
total += 1i; }

-1)

(i+1)
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Urdhéri for — Vazhdim

for (inti=0;1<=05; i++)
{ /I invarianté: jané shtypur O *X...(1-1) *X pér x nga 0..5
for (intj=0;]<=05; j++ )
{ /I invarianté: jané shtypur i *0..1  *(-1)
System.out.print(i + " *" )+ "=+ (i * );
}
System.out.printin();
}
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Shkruarja dhe testimi I cikleve

Shembuj gabimesh semantike né cikle:

int i = 2;
while (i '= 0 ); // pérséritet urdhér bosh
{ i}
int total = O; int i = O;
while (1 <= n)
{ i++;
total += i;

} /I njé iterim tepér

int total = 0; int i = 1;
while (1 <= n)
{ i++;

total += i;

} /I vlera iniciale
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Shkruarja dhe testimi I cikleve —
Vazhdim

int total = O;
int 1 = O;
while (1 !=n)
{ total += i;
I++;
} /I njé iterim mangu

double d = 0.0;
while ( d '= 1.0 ) /I krahasim né barazim i dy double
{d=d+ (1.0 / 13);
System.out.printin(d);
}

Testimi i cikleve duhet té pérfshijé test vlera té cilat shkaktojné gé cikli té pérfundojé me
0 iterime, 1 iterim, iterim té shumfishté, si dhe té tilla gé i béjné té divergjojné.

Shablonet e pérséritjes: Iterimi dhe rekursioni — fqg. 29



OO disenji: Komponentet,
kolaboratorét dhe pérgjegjésité

Komponentet: klasét e nevojshme pér té modeluar
problemin (identifikimi | ,,aktoréve®, ,karakteréve®).

Pérgjegjésité. metodat gé duhet t'i keté klasa
(identifikimi | ,,aftésive” té aktoréve).

Kolaboratorét: klasat té cilave iu dérgon mesazhe
klasa (identifikimi I ,interaksionit* ndérmjet aktoréve).
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CRC skedat

CRC (Components/Responsibilities/Colaborators) skedé:
skedé indeksi e cila pérmban informata disenjimi mbi njé
klasé: emrin, pérgjegjésité dnhe emrat e klasave
kolaboratore.
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Case study: Animimi | topit kércyes

Animim: aplikacion i cili afishon objekte lévizése.

MovingBall modelon njé top lévizés

Pérgjegjésité: |éviz "njé hap" brenda njé njésie, duke
ndryshuar drejtimin kur té preket ndonjé
barieré

Kolaboratorét: Box

Tabela 1. CRC kartela pér topin lévizés

Box modelon njé kuti katrore

Pérgjegjésité: pérgjegjet se a éshté pozita e dhéné né
kontakt me ndonjérin nga muret

Tabela 2. CRC kartela pér kutiné
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Case study: Animimi I topit kércyes —

Vazhdim

class MovingBall

modelon njé top lévizés

Metodat:

move()

léviz "njé hap" brenda njé njésie kohore,
varésisht nga shpejtésia e veté, duke
ndryshuar drejtimin kur té preket ndonjé
mur

int xPosition()

kthen pozitén horizontale

int yPosition()

kthen pozitén vertikale

int radiusOf()

kthen rrezen e topit

Kolaboratorét:

Box

Tabela 3. Specifikimi i interfejsit pér topin lévizés
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Case study: Animimi I topit kércyes —

Vazhdim

class Box

modelon njé kuti katrore

Metodat:

boolean inHorizontalContact
(int xPosition)

kthen se a éshté koordinata horizontale
né kontakt me njérin nga muret vertikale

boolean inVerticalContact (int
yPosition)

kthen se a éshté koordinata vertikale né
kontakt me njérin nga muret horizontale

int sizeOf()

kthen madhésiné e kutisé

Tabela 4. Specifikimi i interfejsit pér kutiné
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Case study: Animimi I topit kércyes —

BounceControll er

Vazhdim

Ani mati onWiter

runAnimation()

paintComponent(Graphics Q)

Bal | Witer

N

paint(Graphics Q)

BoxWiter

paint(Graphics Q)

l

N

Movi ngBal |

Box

move()

boolean inHorizontalContact(int xPos)

boolean inVerticalContact(int yPos)

Figura 2. Arkitektura e animimit té topit kércyes
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Case study: Animimi I topit kércyes —
Vazhdim

[ ++  Modelon kutiné né té cilén ndodhet topi. * [
public class Box
{ private int boxSize;
[+ Ndérton kutiné.
*  @param size - madhésia e kutisé * [
public Box(int size)
{ boxSize = size; }
[+ Kthen se a ka kontakt koordinata horizontale me murin.
*  @param xPosition - pozita gé ekzaminohet
*  @return true né qofté se ka kontakt;
* false pérndryshe * |
public boolean inHorizontalContact(int xPosition)
{ return xPosition <= 0 || xPosition >= boxSize; }
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Case study: Animimi I topit kércyes —
Vazhdim

[+ Kthen se a ka kontakt koordinata vertikale me murin.
*  (@param yPosition - pozita gé ekzaminohet

*  @return true né gofté se ka kontakt;

* false pérndryshe * |

public boolean inVerticalContact(int yPosition)

{ return yPosition <= 0 || yPosition >= boxSize; }

[+ Kthen madhésiné e kutisé. * |

public int sizeOf()

{ return boxSize; }
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Case study: Animimi I topit kércyes —
Vazhdim

[+ Modelon njé top lévizés. * [
public class MovingBall
{ private int xPos;

private int yPos;

private int radius;

private int xVelocity = 5;

private int yVelocity = 2;

private Box container;
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Case study: Animimi I topit kércyes —
Vazhdim

/ + Konstrukton topin.
*  @param xInit - pozita horizontale e gendrés sé topit
*  @param ylnit - pozita vertikale e gendrés sé topit
*  @param r - rrezja e topit
*  @param box - kutia népér té cilén Iéviz topi * [
public MovingBall(int xInit, int ylnit, int r, Box box)
{ xPos = xInit;
yPos = yinit;
radius = r;
container = box;
}
[+ Kthen pozitén horizontale té topit. * [
public int xPosition()
{ return xPos; }
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Case study: Animimi I topit kércyes —
Vazhdim

|+ Kthen pozitén vertikale té topit. * [
public int yPosition()
{ return yPos; }
[ »= Kthen rrezen e topit. * [
public int radiusOf()
{ return radius; }
[+ Leéviz topin njé hap. * [
public void move()
{ xPos += xVelocity;
if ( container.inHorizontalContact(xPos) )
{ xVelocity = -xVelocity; }
yPos += yVelocity;
if ( container.inVerticalContact(yPos) )
{ yVelocity = -yVelocity; }
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Case study: Animimi I topit kércyes —

import javax.swing. *
import java.awt. *
[+ Afishon njé kuti me njé top né té. * [

public class AnimationWriter extends JPanel
{ private BoxWriter boxWriter;
private BallWriter ballWriter;

Vazhdim
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Case study: Animimi I topit kércyes —

/ » Konstrukton pamjen e kutisé dhe topit.
* @param bx - shkruesi i kutisé
* @param bl - shkruesi i topit
* @param size - madhésia e kornizés * [
public AnimationWriter(BoxWriter bx, BallWriter bl, int s
{ boxWriter = bx;
ballWriter = bl;
JFrame f = new JFrame();
f.getContentPane().add(this);
f.setTitle("Topi kércyes");
f.setSize(size, size);
f.setVisible(true);
}
[+ Vizaton kutiné dhe topin.
* @param g - penda grafike */
public void paintComponent(Graphics Q)
{ boxWriter.paint(g); ballWriter.paint(g); }

Vazhdim

ize)
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Case study: Animimi I topit kércyes —
Vazhdim

import java.awt. *
[+  Afishon kutiné. * [
public class BoxWriter
{ private Box box;
/ + Konstrukton shkruesin.

* @param b - kutia gé afishohet * [
public BoxWriter(Box b)
{ box = b; }

[ == Vizaton kutiné.

* @param g - penda grafike *[

public void paint(Graphics Q)

{ int size = box.sizeOf();
g.setColor(Color.white);
g.fillRect(0, O, size, size),
g.setColor(Color.black);
g.drawRect(0, O, size, size);
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Case study: Animimi I topit kércyes —

import java.awt. *
[+ Afishon njé top lévizés. * |
public class BallWriter
{ private MovingBall ball;
private Color color;
[+ Konstrukton shkruesin.
* @param b - topi gé afishohet

* @param c - ngjyra e topit * [
public BallWriter(MovingBall b, Color c)
{ ball = b;

color = c;
}

Vazhdim
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Case study: Animimi I topit kércyes —
Vazhdim

[+ Vizaton topin.
* @param g - penda grafike * [
public void paint(Graphics Q)
{ g.setColor(color);
int radius = ball.radiusOf();
g.fillOval(ball.xPosition() - radius,
ball.yPosition() - radius, 2 * radius, 2 * radius);
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Case study: Animimi I topit kércyes —
Vazhdim

[ + Kontrollon njé top lévizés brenda njé kutie. * [
public class BounceController
{ private MovingBall ball;
private AnimationWriter writer;
/ *+ Inicializon kontrolluesin.
* @param b - objekti model

*+ @param w - objekti output view x
public BounceController(MovingBall b, AnimationWriter w )
{ ball = b;

writer = w;
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Case study: Animimi I topit kércyes —
Vazhdim

| +x Ekzekuton animimin pérmes orés interne. * [
public void runAnimation()
{ while ( true )
{ delay(20);
ball.move();
writer.repaint();

}

private void delay(int milisecs)
{ try { Thread.sleep(milisecs); }
catch (InterruptedException e) { }
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import java.awt. *
[+ Konstrukton dhe starton objektet né njé animim. * |
public class TestBouncingBall
{ public static void main(String[] args)
{ int boxSize = 200;
int ballRadius = 6;
Box box = new Box(boxSize);
MovingBall ball = new MovingBall(boxSize / 3, boxSize / 5,
ballRadius, box);
BallWriter ballWriter = new BallWriter(ball, Color.red);
BoxWriter boxWriter = new BoxWriter(box);
AnimationWriter writer = new AnimationWriter(boxWriter,
ballWriter, boxSize);

new BounceController(ball, writer).runAnimation();
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Rekursioni

Definim rekursiv: definim metode ashtu gé té zbatojé
iInvokim rekursiv, d.m.th., t'i dérgojé mesazhe vetvetés.
Pérdoret pér té zgjidhur njé problem ashtu gé sé pari té
zgjidhen versione mé té thjeshta té problemit, duke
shfrytézuar pastaj rezultatet pér té zgjidhur problemin né

térési.
Algoritmi pér té ndértuar njé ndértesé me sado kate:

Pér té ndértuar njé ndértesé (n+1) -katéshe ndérto njé
ndértesé n-katéshe dhe ndérto edhe njé kat pérmbi.

Pér té ndértuar njé ndértesé 0-katéshe ndérto temelet
né parcelén.
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ndérto njé ndértesé 3-katéshe ~-

—~—
~—~
—~—

\

ndérto njé ndértesé 2-katéshe \
dhe ndérto edhe njé kat pérmbi <« — \

ndérto njé ndértesé 1-katéshe \\

dhe ndérto edhe njé kat pérmbi <« — \

ndérto njé ndértesé 0-katéshe \\
dhe ndérto edhe njé kat pérmbi

N
I

ndérto temelet né parcelén
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[ ++ Llogarit n!
* @param n - numér i ploté nga 0..20
* @return n! pér n nga 0..20; -1 pérndryshe * [
public long factorial(int n)
{ long answer;
f (n<0] n>20)
{ answer = -1; }
else if (n == 0 )
{ answer = 1; }
else { answer =
return answer,

n * factorial(n-1); }
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Irfac‘['orTaI' ______________________ I
({ int n == 3 long answer == ? :
11> if (n<O0 |l n>20) |
: { answer = -1; } :
i else if (n == 0) |
| { answer = 1; } |
| |
| I
I I

else { answer = n * factorial(n-1); }
return answer;
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i'fﬁc’[brl_ar ______________________ :
1{ int n == 3 long answer == ? |
I

1> answer = 3 « factorial(n-1); } :

I

I
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1{ int n == 3 long answer == ?
I

1> answer = 3 = PRIT factorial(2); }
return answer;
Lo _ Irfac’['orTaI_ —————————————————————— I
|{ int n == 2 |Ong answer == > :
| 2> if(n<0] n>20) |
: { answer = -1; } :
i elseif (n==0) |
I { answer = 1; } |
’ :
| I
! I

else { answer = n = factorial(n-1); }
return answer;
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1{ int n == 3 long answer == ?

1> answer = 3 * PRIT factorial(2); }
returr\ ANCI\A\INY"

1{ int n == 2 long answer == ?

2> answer = 2 = PRIT factorial(1); }
returr\ ANC\\INY"

1{ int n == 1 long answer == ?

3> answer = 1 = PRIT factorial(0); }
return answer; i'fac’[‘orTal‘ ———————————————— I
o ({ int n == 0 long answer == | ?

4> answer = 1; }
return answer;

_l _______________ |



Rekursioni — Vazhdim

I

I

I ;’fﬁc’['orTaI' ________________ 1
| 1{ int n == 0 long answer == 1
I

I

L

answer = 1; }
4> return answer;
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return answer;

____________________ .
l |
I I
____________________ .
! | |
| | [
| | i_fECﬁ)ITaI_ ________________ |
1
'l | ({intn== 11| long answer == |? :
__ : |
L 3> answer = 1 * 1; } :
I
I
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1{ int n == 3 long answer == ?

1> answer = 3 * PRIT factorial(2); }
return answer;
o ___ ;'ﬁC’['orTaI' ———————————————— |
({int n==1[2| long answer == |?

2> answer = 2 * 1;}

I
1
I
: return answer,
I
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Vizatimi | figurave rekursive

Algoritmi pér vizatimin e njé figure rekurzive vezésh:

1. Vizato figurén né prapavijé, té skaluar me madhési
paksa mé té vogeél sesa figura né paravijé. (Né qofté
se figura né prapavijé ka madhésiné zero, atéheré mos
u merr me te.)

2. Vizato vezén né paravijé.
3. Vizato njé kornizé pérreth téré figurés.
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import javax.swing. *
import java.awt. *
[+ Afishon figurén rekursive té njé veje. * [

public class RecursivePictureWriter extends JPanel
{ private double scale = 0.8;

private int width = 400;

private int height = 200;

private int firstEgg = 150;

[+ Krijon dritaren. * [

public RecursivePictureWriter()

{ JFrame frame = new JFrame();
frame.getContentPane().add(this);
frame.setTitle("Vizatuesi rekursiv i vezéve");
frame.setSize(width, height);
frame.setBackground(Color.white);
frame.setVisible(true);
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[+ Vizaton figurén rekursive.

* @param g - penda grafike * [
public void paintComponent(Graphics Q)
{ paintPicture(width, height, firstEgg, g); }
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| **
* @param right - skaji i djathté i figurés
* @param bottom - skaji i poshtém i figurés
* @param eggSize - madhésia e vezés gé vizatohet
* @param g - penda grafike * [
private void paintPicture(int right, int bottom,
int eggSize, Graphics Q)

{ int backgroundEggSize = (int)(eggSize * scale);
if ( backgroundEggSize > 0 )
{ paintPicture((int)(right * scale), (int)(bottom * scale),

backgroundEggSize, Q);

}

paintEgg(right - eggSize, bottom, eggSize, g);
g.setColor(Color.black);

g.drawRect(0, O, right, bottom);
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| **
* @param left - skaji i majté | vezés
* @param bottom - skaji i poshtém | vezés
* @param width - gjerésia e vezés
* @param g - penda grafike * [
private void paintEgg(int left, int bottom,
int width, Graphics Q)
{ int height = 2 * width / 3;
int top = bottom - height;
g.setColor(Color.pink);
g.fillOval(left, top, width, height);
g.setColor(Color.black);
g.drawOval(left, top, width, height);

public static void main(String[] args)
{ new RecursivePictureWriter(); }

Vazhdim
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import javax.swing. *

import java.awt. *

[+ Afishon njé dru binar né formé “fushe vezésh.”
public class EggFieldWriter extends JPanel

{ private int size = 20;

private int totalLayers = 7;

private int width = 600;

private int height = 200;

[+ Krijon dritaren. * [

public EggFieldWriter()

{ JFrame frame = new JFrame();
frame.getContentPane().add(this);
frame.setTitle("Vizatuesi i njé fushe vezésh");
frame.setSize(width, height);
frame.setBackground(Color.white);
frame.setVisible(true);

Vazhdim
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[+ Vizaton figurén rekursive.

* @param g - penda grafike * [
public void paintComponent(Graphics Q)

{ paintEggField(220, 200, totalLayers, g); }
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| **
* @param left - skaji i majté | vezés sé paré
* @param baseline - skaji | poshtém i vezés sé paré
* @param layer - numri i shtresave té vezéve pér t'u vizatuar
* @param g - penda grafike * [
private void paintEggField(int left, int baseline,
int layer, Graphics Q)
{ if ( layer > 0 )
{ int eggSize = size * layer;
paintEggField(left + 2 * eggSize / 3,
baseline - eggSize / 3, layer - 1, Q);
paintEggField(left - eggSize / 2, baseline - eggSize / 3,
layer - 1, Q);
paintEgg(left, baseline, eggSize, Q);
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private void paintEgg(int left, int bottom,
int width, Graphics Q)
{ /I ... sikur mé& paré

}

public static void main(String[] args)
{ new EggFieldWriter(); }
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