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Klasik dordiinci mertebe Runge Kutta Yontemi |

h=0.5 adim boyu kullanarak y(0)=0 baslangic kosulunu
kullanarak x=0'dan 0.5'e kadar integralin alinmasi dy




Aralhigin basindaki egim asagidaki gibi hesaplanir

Bu deger, y noktasindaki bir degeri ve orta noktadaki egimi hesaplamak icin kullanilir

1 1
X; +Eh = ﬂ+§*0-5 =0.25

1 1
Yi+5kih=0+2+1+05=025

k, = £(0.25,0.25) = 1 — 4« 0.25 = 0.25 = 0.75



Bu egim, y'nin baska bir degerini ve orta noktadaki baska bir egimi hesaplamak icin kullanilir. |

1 1
X +Eh = U+E* 0.5=0.25

1 1
Vi +§k2h =0 —I—E* 0.75 = 0.5 = 0.1875

ks = £(0.25,0.1875) = 1 — 4 = 0.25 = 0.1875 = 0.8125

Bu egim, aralik sonunda baska bir y degerini ve bir egimi hesaplamak icin kullanilir,

Il+h=0+05=05
Vi + ksh =0+ 0.8125 » 0.5 = 0.4063
k,=f(05,04063) =1—-4+0.5+0.4063 = 0.1874

Son olarak, dort egim tahmini ortalama bir egim elde etmek icin birlestirilir.



L Dordiincii Mertebe Runge Kutta Yontemleri

y(0.2) =?

dy
—=2y+x+4 0)=1
: b4 ¥(0)



dy

=2y+x+4 y(0)=1
dx

Vi = ¥, +%(k1 +2k, + 2k, + k)" h
k= f(x.)

| 1
k! = f(x,. +Eh._'lf‘.- 1 3 Eklh)

1 |
k; = f(x, +Eh,y,.+5k2h)

ky=f(x,+hy +kh)

k= f(x.y)=>k=2x1+0+4=6

1 1
k, = f(xl.+3h.yl. +:k1h) = f(0..1.6)=2x1.6+0.1+4=7.3

k; = f(x, +lh.y,.+lk1h):>f(0.1.l.?3)=7.56
2 2

ky=f(x,+hy,+kh)= [(0.2.2.512)=9.224

Vin =Y +%(kl +2k, + 2k, +k,)xh =1+%(6+2x?.3+2 x7.56+9.224)x 0.2 = 2.4981




== h=0.2;
>>Y1=1;
>> X 1=0;
> K1=2*Y 1+X 1+4
K1 =
6
== K2=2*(Y 1+0.5*K1*h)+(X1+0.5*h)+4
K2 =

== K3=2*(Y 1+0.5*K2*h)+H(X1+0.5%h)+4

LW

7.5600
== K4=2*(Y 1 +K3*h)+H(X1+h)+4
K4
9.2240
> Y2=Y 1+(1/6)*(K1+2*K2+2*K3+K4)*h
Y2 =
2.4981




>> Y1=2.4981;
>> X1=02;
>> KI2FY 14X 144
K=
9.1962
5> KO=DH(Y1H0.5*K 1 #h)HX140.5%h)+4
K2=
11.1354
>> K3=2(Y1H0.5*K2*h)H(X140.5%h)+4
K3=
11.5233
5> RA=2*(Y 14K 3*h) (X 1+h)+4
Kd =
14,0035
o> V=Y 116K 142*K242*K3+K4)*h
V2=
17821

>>Y1=4.7821;
>> X1=0.4;
>> K1=2*Y 14X 1+4
K1 =
13.9642
>> K2=2*%(Y1+0.5*K 1 *h)+H(X1+0.5%h)+4
=
16.8570
>> K3=2*%(Y1+0.5*K2*h)+(X1+0.5%h)+4
K3 =
17.4356
> K4=2*(Y1+K3*h)+(X1+h)+4
K4 =
21.1384
>> Y2=Y1+(1/6)*(K1+2*K2+2*K3+K4)*h




