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(Runge-Kutta method) Gss @i, 4k ©,Y,9
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k, =hf (Xo,¥,) =hf (2,-1)
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K, =hf (X, +h,y,+k,)
= hf (2+0.1,-1+0.5)=hf (2.1,-0.5)

~(0.1)[ (22)° +(-05)" | -0.466

y,=-1+ %(o.5+ 0.466) = —0.517

K, +K,
Yo=Y+ )
( 2

k, =hf (x,.y,) =hf, = hf (2.1,-0.517)
- (0.9)| (22)" +(-0.517)° | =0.468

k,=hf (x,+h,y, +k,)
= hf (2.1+0.1,-0.517+0.468) = hf (2.2,~0.049)
= (0.9)| (22)" +(-0.049)" | = 0.484

y,=-0517+ %(0.468+ 0.484) = —0.041

Kk, = hf (x,,y,) = hf, =hf (2.2,-0.041)
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y,=-0.041+ %(0.484+ 0.548) = 0.475

Yy


ismail.masci
Pencil

ismail.masci
Pencil


A gif ali 3 doalal) Laldtl) e alaall dganell J glal)

() Jéa
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;ﬂ=x2—y, y(0)=1
X
A 25,50 (e S s, Ak phatls y(0.2) ¢ Y(0.1) 2
Jall
f(x,y)=x*-y

Xo=0,Y,=1 =1 (Xq,yo)=-1

OS5 AN A5 0 (e WS iy A4 Hha
k, = hf (X5,Y,)=(0.1)[0-1]=-0.1,
k, =hf (X, +h,y,+k,)

= hf (0.1,09)=(0.1)| (0.2 - 09|
—~-0.089

K :%(kl+k2):%(—o.l+ 0.089) = ~0.0945

y,=Y(0.D)=y,+k =1-0.0945=0.9055
Y(0.2) clus &

43kl S5 (X, Yo ) o= Y (X,, Y, ) =(0.1,0.9055) b
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k,=hf (x,,y,)=h(x/-y,)
= (0.1)| (0.2)" - 0.905 | = ~0.08955,

K, =hf (Xo+h,y,+k,)
= hf (0.2,0.81595) = (0.1)| (0.2)" - 0.81595
= -0.077595

K = %(k1 +k,)= %(—0.08955— 0.077595) = —0.0835725

y, =Y (0.2) =y, +k =0.9055—0.0835725= 0.821975

gl 1) Ao ) (o UigS gy Ayl 1, Y,

e BG5S iy Ak (e 8y SS) LY Laladiul 3okll SISt danl ) A5l (e WS iy 385k
o3 Al Al (e WS iy Ayl Uil ol shad i S Ay ylall o3 Uit Sy s Al A )

E)M\hﬁ‘\.s.})u\
1
yn+1=yn+8(k1+2k2+2k3+k4),
klzhf (Xn’yn)’
1 1
k, = hf (xn+§h,yn+§k1),
1 1
k.,=hf (X +=h,y_ +=k.),
3 ( n 2 yn 2 2)
k,=hf (x,+h,y, +k,)
(V) Jha

A Abali) Aol Jad a1 iy S gy Ay paiad
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L —wty, y0)=1
dz

k, =hf (Xy,Y,)=hf (0,1) =(0.1)(0+1)=0.1
1 1
k =hf (xo+ 2.y, +2k,)

= hf (0+O—'1,1+O—'
2 2

= hf (0.05,1.05)
—(0.1)(0.05+1.05)=0.11

1 1
ks =ht (xo+Zh. Yo+ 2K,)

=(0.1)f (0.05,1.055)

=(0.1)(0.05+1.055) = 0.11050
Ky =hf (Xo+h,yo+Ks)

=(0.2)f (0.1,1.11050) = 0.12105

yl=y0+%(kl+2k2+2k3+k4)

y (0.1) :1.0+%(o.1+ 0.22+0.221+0.1205)
=1.11034
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h=0.1kxiw Xx=0.1x
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Kk, = hf (X,,Y,)=hf (0,1)=(0.1)(0-1)=-0.1

1 1
k, =ht (¢ + =y, + k)

= hf (0.05,0.95)

- (0.1)[ (0.05)" ~0.95 | = 0.09475

K, = hf (x0+%h,yo+%k2)

= (0.1)f (0.05,0.952625)

= (0.1)[ (0.05)" - 0.952625 | = ~0.0950125
K, =hf (Xo+h,Y,+Kj)

= (0.1)| (0.1)° - 0.9049875 | ~ 0.0894987

K :%(kﬁ 2k, + 2k, + k)

= %[—o.n 2(~0.09475)

+2(—0.0950125) - 0.0894987 |
=-0.0948372

Y, = Y(0.1) = y,+ K =1-0.0948372 = 0.9051627

Bkl S S (X, Y,) o0 Yo (X, Y;)=(0.2,0.9051627) L y(0.2) sl &
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k, = hf (x,,y,) = hf (0.1,0.9051627)
- (0.1)| (0.1)° - 0.9051627 | = ~0.0895162

X, +— ,yl +—j hf (0.15,0.8604046)

(0.15)* -0, 8604046} ~0.837904

01)| (0.

15)*-0. 8632674] ~0.0840767
=hf | X, +— ,y1+—j hf (0.15,0.8632674)
15)°

[ 0.
hf (x,+h,y,+k,)=hf (0.2,0.8210859)
( 1)[( 2)° - 0. 8210859} ~0.0781085

_ hf (xl+ ,y1+—j hf (0.15,0.8632674)
_o. 8632674} —0.0840767
(%,

K = 6(k + 2k, + 2k, + ks)

_ %[—0.0895162 +2(~0.0837904)

+2(—0.0840767) — 0.0781085 |
=-0.0838931

=y(0.2)=y,+K
= 0.9051627 — 0.0838931
=0.08212695
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—=y—=,y0)=2

k, =hf (X,,¥,) =hf (0,2)
—(0.2)[2-0]=04
k, = hf (x0+%,yo+%j=hf (0.1,2.2)

= (0.2)[2.2 — 0.1] =0.42

k, = hf (xo +%,yo +k—22j — hf (0.1,2.20)
= (0.2)[2.21-0.1] = 0.422
K, =hf (xo+h,y,+k,)=hf (0.2,2.422)
= (0.2)[2.422-0.2] = 0.4644
1
y(0.2) = y0+6(k1+2k2 + 2k, +k,)

=2+[ 0.4+ 2(0.42)+ 2(0.422) +0.4644 |
= 2.4247266
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h =0.2kxiu. X =0.22¢
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y1, = fl(X’ y11y2v"'vyn)
y; = fZ(X, yl’yZ’“"yn)

Yﬁ, = fn(X1 y1’y21"'syn)

Yi(%) =, Y, (%) = a0+, Y, (%) =
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y=1(Xy.2), Z=¢(xy.,2)
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S diyph V)Y
Ol s

':f Y,
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Y= Yo+ J, T (X Y0, 2,)ax

2, =25+ [ $(X, Yo, %) dX

‘fatﬂ\;uw)sﬂ\
Y2 = Yo+, T (% 0, 2)lx
22 = ZO +IX);¢(X1 yl! Z:L)dx
(V) Jha
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Js¥ il
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Yi = yo+fxo f(x, );O,z'bdx=1+j(1/ 2)dx=1+g
b 0

_ x 1 1 1
z, = zo+jxo¢(x, yo,zo)dx_§+£x (1+Ejdx

1 3

"2 8

4 LS J' \
X 3X . X T\
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X 4
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X 1 3 X 3
y3:y0+jxof(x,za,zi)dx=l+£(5+?+ﬁ+a)dx

X 3 x* X
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Z,= 2y + |, $(X,¥,,2,)0x

X 4 5
3(1.{.54_}4_31 X_ BL)d
0 2 2 8 10 o4

X' X 3 7 . X2

+—t—+—+
8 10 64 360 256

X =01 2ic
y, =105, y, =1.500008, y , =1.500008

z,=05000375, z,=05000385,  z,=0.5000385

7'=9(x,y,2)
(1) @¥abeadl dal 58 Y(X), Z(X) o o

Y(x)=Yy,, z(xy)=2,

O a8 X = XpAdail) Joa 5Ll &l Saa alasinly Y(X), Z(X) <l

( h? h?
Yy, =Y, +hyg+ yo+—y6”
3 (2

h2 3
z,=2,+hz,+—z;+—z7+--
2! 3

L)"——“&S_._‘h-l) \,._D

Y alaall Jualaty iy g z(’),zo’z(’)’”...dhs}yo,yo,y(’)”, radll (et Jall e J geaall

G (2) OVl b Lo (a4 XD Rl ' = T(X,Y,2),Z = B(X, Y, 2)
Y ashall Ay 7 Jo dians

Al 3 sladl) 8 Jially s

2 3
m

h h
Y, = y1+hy1+—y1+—y1
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L=y+hg+ g+ o

158 5 g oS Z, 2, 20

—

0)=2
z(0)=1
y(0)=2
z(0)=1

y =X+ 2z,
J y" =1+ Z',
vy"'=27"
Z=x-Yy?,
vZ'=1-2yy
2" =20y +Y"]

"

5 Y Y Y (7) Al e agbes 2y, 7 Cas
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Yi=YotWo+ Yo+ —rYo (i)
2 h3
zZ, zo+hz(’)+—zg+—'zg’+ (i)
die
X,=0,¥,=2, z,=1, h=0.1
e Jans
Yo=Xo+2=1, Z,=X,~-Yy¢ =-4,
Yo=1+2,=1-4=-3, z,=1-2y,y,=1-2(2)(1) =-3

(0 1) (O 1)

y, =2+(0.)(1) +

—

(=3)+

”’ 2[yoyg + y(l)Z] — —2[2(—3) +12] — 10

RN () N ST ENpP=t

(=3)+

=2+0.1- 0.015— 0.0005 = 2.0845

(0 1)

i =1+(0.1)(-4) + (-3)+

(0 1)

(10) +

=1-0.4-0.015+ 0.001667 = 0.5867

y(0.1) = 2.0845
2(0.1) = 0.5867

7(0.2), y(0.2) sy A
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h? 3
Yo=Yathyi+ 2oy ey (iii)
h? ° :
-z_2 :Zl+h2{+azl”+§z{"+“' (iv)
o= ”
IR ;1;2.’1, y, =2.0845, TFESG)
P R e oo
‘)) y. =X, +2z,=0.06867, 2! =X, —y? =-4.2451403,
y, =1+2z=-3.2451403, z;=1-2y,y, =-1.8628523
y/=z/=-1.8628523, z)'=-2[y,y,+Yy,?] =12.585876

e demni (iV), (i) cxabead b el

2
y, = 2.0845+ (0.1)(0.6867) + (O':IL) (—3.2451403)

2

(0.9)°
3

= 2.1366338

+

(~1.8628523) + - --

(0.1)2
2l

z, = 0.5867 + (0.1)(~4.2451403) + (~1.8628523)

3
(O;) (12.585876) + ---

+

= 0.1549693
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v é(_yy)) U (Runge-kutta method ) tiss g, &y b ¥.1. ¥
s/y(xo)=y0, 2(x0) =2, oY) pilalaall yiias
dy dz
- X! ’ Z y T — f X, y Z
ix YA g = Lxy2)

A da gyl e

Mo =vs . 2x)=2

Bguall AALy Al 481 e LS g A8, ph aladiuly Abliil) e alaal) allai Ja
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Y =Yn +E(kl+ k2) "/

1 /
Z,a=4, +§([1+w2)

k,=hf (x,y,z), b, =hf,(x,y,z)
k,=hf,(x +h,y +k,z+l), b=hf,(x+h,y+k;,z+{,)
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