y'=f(x,y,y),a<x<b
y@)=oa,yb)=p

Birinci baslangi¢ deger problemi
y'=f(xyy) y@=ayl(@)=t
Ikinci baslangig deger probleminin elde edilisi

dy" 0 N Of Ox of of oy’
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Sart: | y(b,t,_1)—BI<TOL



Birinci baslangi¢ deger probleminin ¢6ziimi

y'=f(xy,y), y@=a,y'@=t

—Q
tg =—— olsun.
b-a

W =Y, W =Y’
W'=w,, w(a)=a

wy "= F O wg,wa), wa(a) =t

Dl P
wy' | f(w,wp) | [ wy(a)

h=(b—a)/N
X =a,Wg=0,Wy1 =1y
X9 :a+h,W1’2 =?,W2’2 =7

XN+ =0W NG =2 Wo Ny =7

W' =W,
ky = hw,
ko =h(wy; +my /2)
kg =h(wy; +my,/2)
kg =h(wy ; +mg)

(04
ty

Wy "= f (X, W, W5)
my = hf (X, wyj, W)
my =hf (X +h/2,wyj +ky /2,wy; +my /2)
mg =hf (% +h/2,wg; +ky /2, Wy 5 +my /2)
my = hf (X; +h, Wy j +Kg, Wy ; +m3)

1 1
w 1i+1= Wl,i +E(kl + 2k2 + 2k3 + k4) W 2,i+1= W2,i + E(ml + 2m2 + 2m3 + m4)

1=12,..,N

i =1'den sonra

i=12,..,N

Wy N+1 —BI<TOL bakilir. Ya da iterasyon sayist < M olup olmadigma bakilir.

Sinir-deger probleminin ¢oziimii Wy ¢oziimiidiir.



Ikinci baslangi¢ deger probleminin ¢dziimil
z"="fy(xy,y)z+ fy(x,y,y)z, z2(a)=0,z'(a)=1

(-2

Vi =2,Vp=2'
vi'=Vz, v(a) =0
Vo "= fy (X Wi, Wo v + fue(X Wy, Wo)vp,  Vp(a) =1

| o ol
Vo' ||y O wo)vg + F (g, wo)v, || vp(a) || 2

h=(b-a)/N
X =aVv1=0Vvy1=1

Xp =a+ h’V1,2 :?’VZ,Z =?

XN+ =0V N =2 Vo N =7

vi'=V, Vo "= fy (X W, Wo vy + (X, Wy, Wo V)
¢ =hvy; di =h(fy O, Wy i, Wo i vy + fye (X, We i, Woi)Va i)
¢y =h(vy;+d;/2) d, = h(fy(xi +h12,wy 5, Wy i) (Ve +Cp/2) + fy-(xi +h/2,w 5, Wy i) (Vi +0y/2))
cg=h(vy;+dy/2) ds = h(fy(xi +h /2, w5, Wy i)(Vpj +Co /2) + fy-(xi +h/2,w 5, Wy j)(Vp i +dy /2))
Cq =h(vp +d3) dg =h(fy (6 +hwg i, wa i )(vj +03) + iy (X +howy i, o i) (v, +d3))
1 1
Viisl =V +g(01 +2Cp +203+C4) Vi1 =Vo,i +E(d1 +2d; +2d3 +dy)
i=12,..,N i=12,...,N
=ty — WN+1 =B
VI N1

Birinci baslangi¢ deger probleminin ¢6ziimiinden sonraki sart yani

|wy N1 —BI<TOL

Wi N1 =B
VN1

saglandiginda iterasyonlar bitirilir. Saglanmazsat, =t; — hesaplanir. isleme devam edilir.

(tk :tk_l_Wl,N+1_Bj



fy vefy: kismi tiirevlerinde karisiklik yasamamak igin
Ornek : £(x,y,y") =y(y)? —e*V

=, =(y)? —4xe™

= fy| =2yyI

Qx|

KLASIK WHILE

k=1; Toplam =1,

>> while abs(exp(10)-Toplam)>10~(-4)
Toplam = Toplam + 10/(k)/factorial(k);
k=k+1;

end

SONSUZ WHILE

k=1; Toplam =1,

>> while 1

Toplam = Toplam + 10/(k)/factorial(k);
if abs(exp(10)-Toplam)<=10~7(-4)
break;

end

k=k+1;

end



