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Fourin ORDER RUNGE- KUTTA METHOD Fok SokViNg FIRST

N

R ERUATIONS
AND SECOND ORDER =

B e
S

Second olcig_r R-K rYJethgg:

~——
I~
NN

kl = h-)C(’X,_‘-/)
= ; + K
Ky = hf(x+:?h_ Yy :2,,)

Ay = k, Where h= AX
Third order Rk method -
h£cx,y4)
b (e 5

K,

Ky

"

ky = h f (x+h,g+&KJ~K;)

and Ay = 1 (K +4Kat Ka)
b

Fourth ovder R.K me thod :
LN Sl Bilogs P il

k'—_- hf(x,4)
+ ki
ko= hF (x4 975
—+ Ka
kéz h-F('X_*%)H T)
Ky = hfF (HFH y-+Ks)

2k, + K )
and Ay =_Z,~(K,+&K,l+ 3

A
Y (x-+h) = y x)+ A9
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Problems :
A
2. 2
h dg f/— x
. of 4 order , Solve =
@ USing R. K method of ax f;’z'f e

woith y(o) =1 at x =02 B H=zo0-4 with h.o.a

Solution - ’ ,
- 0-
Given : %, =0, Yo =1 ¢ q; =02
2.
"F(“:H) = H"x
Y +x
H.Lf WoL . D2 [/I"O & Dud
by = b Chidal = = s 1+0 -
yo%.'*—’x”

l,.+0.7—
G = b [Hrho gt K] o e £ [0T 2 oz ]

2
('O 2)*(0 | |.|) = (0,2) (l.})_- (0’)1]
o 4 (1-1)+ (0.1)

= (0.2) = (0.2)(0-9836)
T2z

———

Ky = b £ [q°+h .. ’*‘KJ_J
.196#2
(0.2) +F [o+9_%-_, |+0'°',,f;——:7

= (0-2) § (o-1, 1.09836)

2 2 )

(0-2) ekl =101 ] = 0s 170

= . A i E U
(1.09¢4)" + (o.1)*

)

ki = hE (% +h, Y+ Ks)
: (01)4(01),:%4)

(0-2) [(u )= (0:2)° ]
- . /——
(1.1967) 2} (oe2)”

ktp = 0.I89!
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T‘ Ar)'hf,’ J (“,',\!__) B

-+ K X, -0 2, ‘_f - 1-1a59F
.AH = _.ll_._ Ekn*PQK.I”’QKJ A‘I-J K - 018 /,rz o e

I(,,_-_o,"77" I<V—["'Lg]

= 1 [6.2+2(0:196%2) +2(1.19¢7)+ 0.1891]
A}j: G179

J— Y, = Y48y .= . 375
By = 0.19594) kil

.V..‘_",.)_*--» 9 ) y +Ay = ,,;_o.l‘?S‘?g = 1.19598
3(0-2 = = o
ﬁivw that g': Y- T

Find y(p0.-7) and y(o-g)
@ ! Qcmge— kutta method of fourth

Y(o.b) = 1-F337 by using
ovder . Take b= &

Solution * "

™ e P x

Guven : FLx,4) = J~

L 1989
n " .
2, = © y b
h—; 0.} Ix‘;o":l’l 2
b
K, = hFiXei o) = Cor 12 [y~
s il B8 | TR @8 ]
iy = B ISR
. - 3379
Ky = hf ["‘”JL, 3;#_9_] e {nilf & [D~L+91_1 #1
. : | ' —}—0.1_379]
= 0.1 -+ [0.bS5, \. 8068 ] -

= (0.1) [1.€068 — (0.65)" ] = 0-138¢

Ky = hf J:uo‘+_h{ p 3"+—Kij < (o.1) £ [o.es, 1.3339+
o-rssqzj
2

= (0.1) f [o.65, 807115 |
= (ov1) E). 8071115 — (O-GS)ZJ

= 0.1384b

e -
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h € [x,+h, Yorkal

(o) £ 0.3, 187488 ]

(0.1) L1.8%63¢ - (o-2) =

_‘\7\'
1

I

b.1386¢4

Ay = L. [K,+3K1+&K3"’K‘+j

= 0. |383?‘
e it

- 1.87%63
y (0-%) = y,t4y = 1. #3719 o ——

e o0.13837%

I\

Y,

K. = hp(qugi) = O.lF[O'qI

£ . . |58b
= fas 1) [1.8463-(0"’” J = 81800,

+ I . 1, 1.8763
A h K, n (0-‘) o.:,l—f'oz_ j
k&:- "\F [)(' _;—, H' — [

’ +o.158(j
- 0.1 £ [o0-%5, 119453] —5 -

(o-1) [1-9483—Co-%5)"]
- 0.138Q8
k5 = thxl-‘_%‘) 9'452.1_—]

(0.1) F [o-?s, 1.876 + o.,:zgzsj
-

|

I

(0.1) £ [o-35, I-W514T
= (o0-1) [‘l-%gw - (o.?sjzj

- Q.1383

t—————
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K, = b # [2,+h, Y +ks]
e (0.t) £ [O0.2 +0.1, I-876 +o0.13583]
e (0.1) ¥ [06.8, 201483 |
2.
= (0.1) [(2.0143)’— (o0-8) _]
= 0.037¢%
Ay = 1 [k o+ Ak + ket ke ]
(3 _
5 3)+ 0.3+
= 1 [o.1386 + a (o-1383 )4 2(0-134 H
6
— 0.1382
. 138a = .04
Y, = y (0-8) = y +ay = 1.8F6 + O
[ = > '\J—‘
lHCOOQ) - Oq‘__.t
g SNS COLLEGE OF TECHNOLOGY
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to find yto.y)

-+ K N, =~ 0 2 o gyF
Ay . [k|+QKJ+QK3 kq-] K,:IU-IS’H j/l L
6 '(2;0-’7‘7" l<‘l- (;.’(:g]

= 1 [o.2+2(0:196%2) +2(1.1967)+ 0.1891 ]

6 BY - 017192
ng';'“b' iQSﬁ Yy = Y10y = . 375
S - 1.19598

Kip-= | #D: 1598 =
3(0.2) = W = Yo + g

3iven that y': y—-xzj

Find 4 (0-7) and Yy (0-8)
@ ; e - kutta method of fourth

Y(o.b) = 1-3347 by using Run
ovder. Take h = o-I

Golution "
N Griven : Pexyr= §-*

N, = Osb 1Yo
o 0.7+,

(0. 1) EHO’“:] |
2
(0-1) [1.’131‘7~(°") ]

= 1« #8379
h : 9{‘& :O'g
= 0-

n

K, oo F 1% 1 o)

L]

K, = D'_‘a’:}?q
" 1-4379
Ky & hi ['Xo*’b___’ 3°+—I£,_J:(o.f)-.f[°“+-i——' g ’
> 5 ; , +o.m9]
oL

= 0. | ——# EO-BS; \v&O‘)SJ
= (0.1) [1.8068 — (o.es)LJ g i 2
Ky = hf J:%*L ; 3°+5,;J o foei) F [o.es, 13379+

2
= (0.1) £ [o.65, 1.86715 ]

= (0v1) [[1. 8otlIs— (0-45)* ]

= 0.1384b

———.

Lo
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WM- o

FRUATIONS :
M

! i (7(0) Ll (T
Find the Solution of y"= Fexyy) given d y

gl = gy
! d " K, Z/
Nowzse!:gzz an y =
Hence, diffevential eouation Yeduces to
dy - H':' Z
d«
4 d% ol Y= H y,y') = F(x.y.2)
an -
dx
dﬂ 7z ond dz = f(x./Y.,%Z) are Simultaneous
. d){_ i x d 'p (7 g Z):.,C(W/yizj
exxuations there £ (Y 2) = Z an 5 K G

i
given . AlSo g(o)and (o) are giv
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)
@ Solvins the «ystem og d‘u“ewﬁﬁal eyuations
dy _ xz+) , dz - —xg Hov X= 0.5 using ~fourth
dx dx
ovder R.k method , the initial values are ik 88y J* Py ir]
s = 0-3
6‘|Vefl 9(0:0/ Ho: zo"llh
4 (y,2) = xz 4  F(x,y,2) 5 =y
K‘ g h‘F‘ (.'xolgplzo) ‘ll = hFd (Xo,y,,zo)
= (0-3) [9(, zo“"J = (0-3) E"Xo.yoj
- (0.3) (o+1) = 03 < [b+33 [Bd
Kl = 0.3 'Q[ = 0
o - hf, [Rrh, Yot 55 z+ﬂ] Chh [Arh K, 2L ]
0+0-3 ,010.3 140 = (el iy | OF RS BED AN
= (0-3) F [o¥o2. 0722, ,J : %)

= (033) £, [o-15,0-15; 1]

(0-3) F [o.15,0.15,1]

(0.3) [ (0:15) (1) +1] = (0.3) [~ (0.15) (6.15)]
345 = - 0-007

= B | b B

o b [reth B AR ] Akl [rh s Rk
o 3

N

i

K; = 2 2
- 0.007 = (0-3) £, [0.15, 0+034S 1-0.007
faail [o A5, 0+0 -34S 3@: ! }OD' (0-3) £, O O:'ig_]
= (0.3) £, [ou5, 01735, 0 ‘7"‘5]! = (0-3) 4, [0-15, 0.17a5,0-9%¢]
= (0-3) [(o-15) (0- ga6s)+1 ] | = (0-3) [ (o153 (o:1325)]
o 34.(}_8 = . D.0078
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T

KQ = h r; [7,’H’; 90+K3/70+13J ' 'Qq :hFJ [Zo+l7/ 90+K31 ZD'F‘ljJ

e (0.3) £ [0:03,0308, 1= | =(03) f [0-3,0-3448,

0-00768 ] 0.9922]
= (0-3) [ (0.3) (0:9922) +1] = (03) [~(0.3) (0.3448)7
= 0.3893 = - 0.031032

Ay =—L—[k,+aka+&k3+k¢] | AZ:,Z,[J),-!—UQJHUJ-MU
= 1 [.0.3 +4(o‘345)+&(0-3m); = [0+4(—o‘oo7) + 2

|
0 10.5895)] 6 (Co.007e ) H(-0.05108)]

=_1 (2.0689 = -1 (0.060632)
3 | b
= 030483 ‘ = —0.0lbll
Y = H°+Ay Hy = Hytax
= 0+ 034482 " w | Beaion

Y(0.3) = 0-34482
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(1) Consider the second ovder ‘tnitial Value problem
y'—ay'+ay - et gint with 4 (0) = -0.¢ and y(t:)—~06
using fourth order R.k method Ffind ylo.2).

Solution ;
Jet £ =X
2% @
9”, ay +ay =& SinA

§'(o)= —06, Nz 02

9 (0)= —0O- 4
7z the eoyuation beconmes

Settin3 3

z'féi’&}f*e % zin % 2%'
z _ az-ay+e Sinx
) = d = Z ) -C&('X’H'Z):-—-"d = y
—F,(X:HIZ dy = dx
- .

!
Giiven : y,= -0, Zy = Yo = Dl g

, =
) ] h-ﬁ Czo:Ho/ ) 2%,
c(o 2) [27,—8Y,+¢e Sint, |

K|: h“: (.')tolﬂnl

= (0.2) (%o) ‘
= (0.8) (—0b) } = (0.2) [a (—0-6)—-a(=0-§)+
= —0.12 \l QQ(D) SI‘H(O)J

i, = (0-2) [-0.12 +0-8]
li = o++t3F6 — 0.08
s

K_h;[w+h 9-H(,IZ+9J 2, -;q,c ['x+_h__,y+k z°+li,J

2

st

— 06t o-lzli]
) £ [0 I ,—0+¢b —-0.53-?]
i  — 0'2) . Ladl * 4 ’
= (0-2) £, [o.1,—046 ,~0:631] ( 2 )
| 53@)— & (—0-4b)
= (0.2a) [-0.832] | = {o-2) [.2, (-0
eﬂo") Sin(o-1)J
=(0-2) [~ 1.0b4 4092 + 0-12%]
= — 000892 — o0-047Tb

. — 0§~ 012
- 012 =(0.2)f [D"‘Q__ ) =5
- (0.0 £, [proez,—op-oiz) = (0N | PTS

= —O«l0by
2 5 |ag
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Ky = hf, [" St X, e !2 =hf, [Wth_}f“(z Z‘IJJ

t = [08)F, | DTOR  ~Oife ~0-1084
2 Ta

- o2y, [pras, —ow-2:ioh,
— 04 — 0:00292
¢ - 0:00292]

o Okt 0.00192

' = —

(o-2) £, [o.,)_o.u&;,—o.éouj‘ = (0.2) £, [0-1, 0-«;532,—0.&0:;]
(0.5 (Buli jb) (0.2) [2(-0-60Mb)-2 (~0-4539

= a8t ea(o-l) \Sl'n(oa/)_]

- —-0+1205 )
o-1248 EE—i ] [-\.301‘)24—0.%@—%0-!2!‘?_,1

S olo; ~o-v>,5’

Ly =hta [2%*h. ], +K3,7+I3_]

= (0:2) ‘Fz [O+° 8 - Bag ~
= _0.‘-— O:O'Dg

ke = h ['x+h 3°+k3,2—+15_]

= (0.2) ‘P, [O+D-2I-o.q_,.o,lp_b‘31
— 0.6 — 0-0105 ]

|
= (0-2) £ fo.11—0.5203,——0.6105ﬂ!
';

6.1203,
= (0.2) £ [0.2,-0&403,—0-610;%7

(o 2) [a( —0.b10S )2 (- 0:5203)

- Ot -— - 'DS- ‘
s i Faes | +e°u° ) Gin(o.2]
= ‘—O;"‘QZ'-
= (0. —1.22) 4 1-0 ¢66+ 0:.2964
o= O 1279 (0:2) [~1-22 4f
= 0.0825

AZ = [Jz +&1 +a4, 8.7
L

Ay = L [K + 2kt 2ky + Ky ]

(’ !
Eo,g 42 (—0-10b¢ )+ | [o 36+ & (—0.00292)
(’ + 2 (~0.0105 ) -1 0:0835 ]

‘ 2 (-0D+1203)+(~0. 1221) ]
= =1 [o.12 42 (0sl0by)+ 2 = 1 [0136-2 (006292
T b — & (o-oIoS)'f o-o&J_S]

(0-1203)+0-1321 ] |
| & .ob3i
= —0-lI59 —0-1256 | Rias®s Uy -
Z, = Zo+ AZ

H: = Ho + Ay
= —0.4y —0-1159 e —0-640:31%
—~0-9804
— 0-5235b

|
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