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Numerical Methods of differential equations with initial value
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k= flz,y,)= , k = f(z,,y,)=y,sinz, =1sin0 =0

ky = flz, +h,y, +kh) =k = flz, +0.5 y, +0.5(0)) =
— #(0.5,1) = 1sin(0.5) = 0.4794255

y, =y, + %h(kl +k)=1+ %(0 +0.4794255

y, = 1.1198564
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1=1 x, =0,5 y, = 1.1198564

ko= flz,y,)= , k = f(z,y,)=y,sinz, =1.11985645in0,5 = 0.5368878
k,= f(z, +h,y +kh)= | k = f(z, + 0.5, y, + 0.5(0.5368878)) =

k, = f(1, 1.3883003) = 1.3883003sin1 = 1.1682442

2
1 :
Yy = Yy T+ Eh(k1 + k,) = 1.1198564 + %(0.5368878 +1.1682442)

2
y, = 1.5461394

(0,1) (0,5,1.1198564)(1,1,5461394)
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(Fourth -Order Runge-Kutta Methods) 4zl 1 4 sall (e LigS gl 48y )k

1=0 z,=0 Yy, =1
k= hf(z,y,) = 0.1f(z,,y,) = 0.1(—y, + 7, +1) =0
1 1 0.1 0.1

1 1
ky = 0.1 (zy + by, + k) = 0,009525

k, = hf(z, + h,y, +k;) = 0,00525

y, =y, + éh(kzl +2k, + 2k, +k,) =1+ %(0 +0.01 + 2(0,009525) + 0,00525) =

= 1,0048375009
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(Fourth -Order Runge-Kutta Methods) 4zl 4 sall (e L oS gl 48y )k

*n Y-

{ 1.00000
0.1 1.0048375000
0.2 1.0187309014
0.3 1.040818422
0.4 1.070320289

https://manara.edu.sy/


https://manara.edu.sy/

[

6)liaJl

Ll

:J ¥ st
Y da il Alleal w8 dall as gl o 48 e aladialy

y=-y+x+1 :0<x<0.9
y(0)=1 ,h=0.1

:@&\C)ﬁ)—aﬁ\

Al Al Adlsdd o Jadl o gl (o siall ) 48y jla aladialy

, _(x=y) 0<x<0.9 y(0) =1  h=0.1
==

https://manara.edu.sy/


https://manara.edu.sy/

[

asols
P g gt
i) Alod e 20 ) B8 — T o i
=)
2
sy 3(0) = 1 JS by 03] dsd
y=3e -4y il

Sz

Bl o g h=1,

a3 | —
o
co | =

) !

https://manara.edu.sy/


https://manara.edu.sy/

r,=0, 2 =01, 2 =02

iz, =03 Lz, =04

r. =05, 2, =06 , z, =07 ,z, =08 ,z, =0.9
Xn Yn+1 |
0 1.00000 oy h
0.1 1.005 Yir1 = Y
0.2 1.019025 L — (e
0.3 1.041217625 1 iy ’“y@)
0.4 1.070801951
05 1.107075765
0.6 1.149403568
0.7 1.197210229
0.8 1.249975257
0.9 1.307227608
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t,=0, 2, =01 ,2 =02 ,z, =03 ,z, =04
r. =05, 2,=06 , 2z, =07 ,z, =08 ,z, =0.9

(xn — vn)
2

3 3
ko = f (n + 2,y + 2 kyh) = ki = (e +31) z(y“ rakih)

3 3
X +Eh—}fn—1k1h
=}k2= 2 —‘1,!{2:

ke = fF(xn, vn) - ky =

Xp — Yn + 2 h(1 — ky)
2
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Xn Yn+1

0 1.00000

0.1 0.95375

0.2 0.914629688

0.3 0.88229149

0.4 0.85640478

0.5 0.836655047

0.6 0.822743114

0.7 0.814384387

0.8 0.811308148

0.9 0.813256876
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Yn+1
Xn h=1 h:l h:l h:l Zn+1
2 = 8

0 1.0 1.0 1.0 1.0 1.0
1.125 0.9432392 0.9432392
0.25 0.8974915 | 0.8974908 0.8974917
0.375 0.8620874 0.8620874
0.50 D.8364258 | 0.83644037| 0.8364024 0.8364023
0.75 0.8118696 | 0.8118679 0.8118678
1.00 0.8203125 | 0.8196285 | 0.8195940 | 0..8195921 | 0.8195920
1.50 1.9171423 (09171021 0.9170998 0.9170997
2.00 1.1045125 1.1036826 | 1.1036408 | 1.1036385 1.1036383
2.50 1.3595575 | 1.3595168 | 1.3595145 1.3595144
3.00 1.6701860 | 1.6694308 | 1.6693928 | 1.6693906 1.6693905
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Thank you for your attention
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