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Example 9.]
Solve the differential equation

dy a 3
dx+xy_0’ y(O)—l

from x = 0 1o x = 0.25 using Euler’s method.
Let us pick h = 0.05, f(x, y) = — xy
The Euler formula is:

Yisl = Vi + Af(x;, y) = y; — hxy;
= ¥i — (0.05)x;y;

At xo =0,

Yo =1

y1=1-005%0=1

Y2 = 1 =(0.05)(0.05)(1) = 0.9975

y3 = 0.9975 ¥ (0.05)(0.i)(0.9975) = 0.9925

ys = 0.9925 - (0.05)(0.15)(0.9925) = 0.985 -

ys = 0.985 - (0.05)(0.2)(0.985) = 0.9752
The solution is tabulated below:
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TAYLOR SERIES METHOD: b ©

PG ok W@M
Y ath)? v b g [het Bongidfyls—-
L (L

Scanned by CamScanner



frem 2" @, we wvom phoowe ot &M’Avﬂjﬁw(?
o echufdbin ovusfocts B0 by sy B 0
fio Towns fy B b S |

o e i o fo B Buniling of B it
Jodd b of F2 o 4 L ol

o impemend 5 e Wmmmw%ww

7,
w . a{ (XI}%)—}— ézz jkc)ﬂ) H,).{— j{iﬁ, bl)bu (’Cu‘c‘fr)]'@

82;a, ‘ “ Mm
G b Jorrmla e Swmaalion 0 5] T

" gt thia dad s et ool opplicBs 20 firdie
o So il

ot i e i

Scanned by CamScanner



IRUNG;E—)(UTTIQ HEUN’S METHO§ @

asbulion o ol

= 2 ﬁ(’fz)}/z-)-
(_leéf") W'Quf\a AL@}QQ,

N damy o AdRaipd Sne [P , et )
(A d) /e - Tho pot o WW £
Ak v yodied  Live ot (%) +h) o e e fprewimale

\ .e’[, e &WW at 1 +h.

4% Y - gt higtdd —— (3

o I
SV‘W’ Wo ()™ pood L stauned Jrgvr Lv‘hp«fnt
Ui = 9T 3 @ Eod —

Scanned by CamScanner



Sy liod ds oled $eeevd s Rumga- &
WM(HMMA Whef‘t&d)

€ov°®8«v%a W%mwwaﬁw

jouy) o i) oed o D, 4TS
|. Reod x\)a\)e\)%ﬁ
2 While x\s/xb olg
Waids %1,
fblé—'bcx')gQ

2y & A+

o U © w

bln_<—H|+‘l’IA;
/\326—%(2(2) a,_)

Yy — W+ (b +42) ),

l,é—’_'?(i_

o o0 N

lo o Y.

Al

Scanned by CamScanner



Cxw_v_vﬂiz.‘
gplare e AIW 09U o,
%+xh¢;o ) =0, U(o);L
By Heun (Wzm IT ol ) W)
Yoo = il (bired)
e ’ - CX.L') <
Jk 30@)5} /%é— 9¢)
Ay 2 (e, Yt AW
Ax
=005, %b;o\za , %20, o=/

M?G’O)A,:_O\ﬁ;/-)cd:()

dx

-0 E Uotimisip) =—one
M) =005 é)/

@ﬁ’/h)/g_: -0:025
= Yot h (418D /o

) IR 0929
Al B '

A\ - g‘%&’(“\&) F

4,2 0 (2, P
1248

_ (p05) (@ 9q83) = — 6:0499Y

{q): - [O' !5} [O'C? q@
— 5 147Y

—-—
—

@\‘\'@5/2/ =z =0 q96 7

Scanned by CamScanner



Y,z Jrhxo0.08947
- 6:.9988 — (0'05) (0-09967)

- 0-9q 38 ¥ 049y

—

a = \d -+ {—\ X (b\+A2J
7 2

2

- 5.9q38~(0:05)(0:)205) =09 p8
Yy = Yt h(4td))

- 0-988-00:0% Co1722) = 0:979
y5 - D9 79-(0.05)(0.2192) = 4 944

— e

%’ﬂ,, 0 i0soS - HoE) 0:1S  0a>  0.25

Heun A ai | p-qaq ©0-9a4y b-988 0-979 0.948
| W
¥ f 0.9aF 06.992 0.965  6.935

- /

- N

T , y 5993 0935 0989 0-980 5969

Flm%ft@&

/ L]

Scanned by CamScanner



POLYGoN METHOD  ( Swoud srdo. RINGE -
- KOUTTA metpd )

o dols et awe wise wplue b B2 function
Joogy, net ony of . pecel doiducs

4 e wtod o Dve astth

\a 4 o\ %)ﬁfbe > -ér?bia?, e ﬁ,(z,,é{‘) fvﬁ’w
o M,_ / /)}LWJS?/ W("‘)H|3'
; i ‘ku /;;/’; the oot w&m #JA' Line
g ‘ s the verdiod Live
oocted La}@w%) fives
T d fhe \ﬂlﬁuﬁ% U;WL. '

NS, e colewdste Cx;ti_t, Hm wdtich will \94'\;4 He
W Mwﬂ 0 WW Live bﬂ.m (x,JH))w*

whare L = ﬁcx;)&o

This metigd I exaclly equiolud 5 fre Toule:
oy mead ufpts Acovd depmer T v A

Scanned by CamScanner



RUNGE - KUTTA W,&dﬂ/z motod ()

slape &)= FOSLYA - Lok Has W&mww
wdlcwq Lino  onedded JQ&H\) o R .

News

He Alspe A, @ﬁmmw

ol iy W"S* W Wzlm Hﬂ‘—é,la\)

Mv“v\%bh@%ﬂé‘f“ié ﬁw(xxjw)ucﬂf
mv&ifcdﬂxmof""'h‘afc‘

il Mo Hope gy af P © - Th gt
appols JOTE, i+ AL Nﬁ‘j" o .

Scanned by CamScanner



Find the Jlgpe 4 6f Mo solidion euppe wfb@

TG alope &= o Gtk gitdsh) .
Fivd 0 weightzd wverage of M foutr sbifs,

‘S:L(A,—fz/s,jzAs-»-,gq) D

J»}neAngmJ»ﬁM@- Lot it wd dhe
M@JLM&WM&HQMb
J;@thiu/ewmm Solution 8 Ha

&WJW wt B+
0,
byt = 4 + i/d,+2éz+2<s3+,&,)~@
L+ L

whoe 3= ;m,a‘) ___@_

'ﬁ[i,d',‘x »ldL
= Jlith fit4S8
[ o mand s hag o Tl

Scanned by CamScanner



NUMERICAL SOLUTION OF DIFFERENTIAL EQUATIONS 175

(fkﬂ‘ithm 9.2 Solution of Differential Equation by Runge-Kutta
‘ .

Method

1 Read X1, Y1, h, Xf
2 while x, < xp do

begin
3 Write xj, y1
4 s1 « fla, y1)
5 Xy € X1 + 0.5h
6 y2 < y1 + 0.5hs,
7 sp  f(x2, ¥2)
8 y, < y1 + 0.5hs;
- 53 & f(Xz, y2)
10 Xy X3 + h
11 Y2 ~— Y + Sgh
12 sq  f(x2, y2)
13 s (5 + 255 + 253 + Sa)
14 Y2 €< N + (hS/6)
15 Xy €< X2 '
16 Y1 €< Y2
end
17 Stop
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