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REKURSIJA UN REKURENCE
27 .nodarbiba

REKURSIJA - DEFINICIJA

e Algoritma veidoSanas panémiens, kas paredz, ka process atkarto pats sevi.
e Rekursiva programma izsauc pati sevi:

public int uzdevums(int n){
if(n>9)return 1+uzdevums(n/10);
else return 9;
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e Algoritms - ka parlikt n ripas
no A uz B, izmantojot C.
i Hanoja(n,A,B,C)
» Izpilda Hanoia(n-1,A,C,B)

e Parliek ripu no A uz B

e 1Izpilda Hanoja(n-1,C,B,A)
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FAKTORIALS n!

Naturala skaitla n > 1 faktorials = visu naturalo skaitlu no 1
1lidz n reizinajums:

11=1

21=1-2=2
31=1-2-3=6
41=1-2-3-4=24
51=1-2-3-4-5=120

FAKTORIALS - REKURENTA FORMULA

n!'=n(n-1)!
41=4-31
=4-3-2!
= 4-3-2-1!
= 4-32:1
=24

FAKTORIALS - JAVA KODS

class faktorial{
public static int fakt(int n){
if (n>1) return n*fakt(n-1);
else return 1;
}
public static void main(String args[]) {
System.out.println(fakt(4));

}
}
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FAKTORIALS - DARBIBA

1. class faktorial{

2. public static int fakt(int n){ if (n>1)

3 return n*fakt(n-1);

4 else return 1;

5. }

6. public static void main(String args[]) {
7 System.out.println(fakt(4));

8. 1}

| Kodarinda | N___| lesaktie, bot nepabeigtie darbi

6 - =
7 - System.out.printin(fakt(4))

2 System.out.printin(fakt(4))
System.out.printin(fakt(4)), 4*fakt(3)
System.out.printin(fakt(4)), 4*fakt(3)
System.out.printin(fakt(4)), 4*fakt(3), 3*fakt(2)
System.out.printin(fakt(4)), 4*fakt(3), 3*fakt(2)
System.out.printin(fakt(4)), 4*fakt(3), 3*fakt(2), 2*fakt(1)
System.out.printin(fakt(4)), 4*fakt(3), 3*fakt(2), 2-fakt(1)
System.out.printin(fakt(4)), 4*fakt(3), 3*fakt(2), 2*1
System.out.printin(fakt(4)), 4*fakt(3), 3*2
System.out.printin(fakt(4)), 4“6

AW N 2 A NN W W R R

System.out.printin(24)
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FIBONACI SKAITLI

e Fibonaci skaitli - rekurenta vienadojuma atrisinajums

f=tb jan=1vain=2;
" fn—l"‘fn—z, jﬂ-ﬂ > 2.
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e To var pierakstit aril sadi:

h=fh=1
fﬂ- — fﬂ-—l +fﬂ—2

e Fi=1
o Fr=1 Fibonacci Spiral
o F3=2
o F4=3
o Fs=5
o Fs=8
e F;=13
e F1=1
o F2=1
e F3=2
e F4=3
e F5=5
e F6=8
e F7=13
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Fibonacci Spiral X 5
e Fl=1
e F2=1 i
e F3=2
e F4=3
e F5=5
e F6=8
e F7=13
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JAUTAJUMS
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lai iegltu Sadu sniegparslas attélu?
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JAVA ZIMESANAS IESPEJAS ANDROID VIDE

e Veidosim jaunu Android projektu ar apaksklasi Drawing.

e Drawing manto visas View 1paSibas, tapéc tai eksisté metode onDraw,
kas dabu 1lidzi objektu Canvas, uz ka var zimet.

e Lai galvena aktivitate izmantotu «apziméto» kanvu, janomaina galvenas
aktivitates skats.

public class MainActivity extends Activity {

class Drawing extends View {
Canvas canva;
Paint brush;
public Drawing(Context context) {
super(context);
}

public void onDraw(Canvas canva){

this.canva=canva;

brush= new Paint();
brush.setStyle(Style.STROKE);
brush.setStrokeWidth(5);
brush.setColor(Color.rgb(123, 200, 0));
canva.drawCircle(150, 150, r, brush);
canva.drawLine(:1.1. 123,200. brush):
canva.drawRect(1,1, 123, 200, brush);

)

public class MainActivity extends Activity {

@0verride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState):
setContentView(R.layout.activity main);

}

KA UZzZIMET 10 APLUS?

e Papildinasim klasi Drawing ar metodi rekRinki().
e Apla ziméSanas komandu parcelsim uz So metodi.

e Kad aplis uzzimets, liksim, lai metode rekRinki atkarto pati sevi, bet
ar mazaku radiusu.

e Lai rekursija beigtos, ja radiuss parak mazs, pieliekam parbaudi.
e No metodes onDraw() izsaucam metodi rekRinki().
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e Ja gribam, lai uzzimé 10 aplus, 1idzi dodam sakuma radiusa vértibu
250.

public void rekRinki(int r){
if (r>0){
canva.drawCircle(150, 150, r, brush);
rekRinki(r-25);

}

¥

public void onDraw(Canvas canva){
this.canva=canva;
brush= new Paint(Paint.ANTI_ALIAS FLAG);
brush.setStyle(Style.STROKE);
brush.setStrokeWidth(5);
brush.setColor(Color.rgb(123, 200, 0));
rekRinki(250);

KA UZZIMET APLU KOMPOZICIJU?

e Programmai rekRinki() vajadzetu sevi atkartot 4 reizes dazadas vietas.

e Lai rekRinki() zinatu to vietu, veidosim otru metodi rekRinki(), kam
1lidzi naks arili koordinatas xc un yc.

e Ziméjam apli ar radiusu r un centru xc,yc.

e Atkartojam metodi rekRinki() cetras vietas.

e Parupéjamies, lai rekursija savlaicigi beidzas.

e No metodes onDraw() izsaucam metodi rekRinki().
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public void rekRinki(int xc,int yc,int r){

if (r>0){
canva.drawCircle(xc,yc, r, brush);

rekRinki(xc+r,yc,r/3);
rekRinki(xc-r,yc,r/3);
rekRinki(xc,yc-r,r/3);
rekRinki(xc,yc+r,r/3);

}

public void onDraw(Canvas canva){
this.canva=canva;
brush= new Paint(Paint.ANTI_ALIAS FLAG);
brush.setStyle(Style.STROKE) ; '
brush.setStrokeWidth(5);
brush.setColor(Color.rgb(123, 200, 0));
rekRinki(200);
rekRinki(200,500,100);

Polimorfisms!!

SERPINSKA PAKLAJS

www.startit.lv

e Vajadziga metode, kas prot uzzimet kvadratu un atkartot sevi 8 reizes.
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SERPINSKA TRIJSTURIS

e Vajadziga metode, kas prot uzzimet 3 linijas un atkartot sevi 3
reizes.

e Jauno trijsturu virsotnes - malu viduspunktos.

o xv=x1+(x2-x1)/2

e yv=y2+(yl-y2)/2
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SERPINSKA TRIJSTURIA KODS

bublic int vidus(int a,int b){
if(a>b)return b+(a-b)/2; else return a+(b-a)/2;
}

public void trijsturis(int x1,int yl,int x2,int y2,int x3,int y3){
if(Math.abs(x1-x2)>0&&Math.abs(x1-x3)>0&&Math.abs(x3-x2)>0){
canva.drawLine(x1, y1, x2, y2, brush);
canva.drawlLine(x1, y1, x3, y3, brush);
canva.drawlLine(x3, y3, x2, y2, brush);
trijsturis(x1,yl,vidus(x1,x2),vidus(yl,y2),vidus(x1,x3),vidus(yl,y3));
trijsturis(x2,y2,vidus(x1,x2),vidus(yl,y2),vidus(x2,x3),vidus(y2,y3));
trijsturis(x3,y3,vidus(x1,x3),vidus(yl,y3),vidus(x2,x3),vidus(y2,y3));
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