4
UNT7- 0
g ‘f“lill ¢ '
Tra Valwe problomg fort Ondinany  diffeential ezbuntiom y
A numban of problams we  Qdanw cnd technolog y
Can be Jonmuwd ated inte diffowential u_ci_uatiDM-le aralyti'cal
me Hhods o \\'nlv'rhj A ff sxentiad oq uations avw  appli cable OhE‘j @
A Umited Class of ~“1Lmi‘f0m- Ruite often d)4feuntial equations
whvolwed wh f‘h‘t_lgi(ql P!wHum-ﬁ do ot bﬂjﬂnd b any of thede

Stardand types and one has bo vusont to numeical Mmethods.

Solvin i - " :
J an  ondinaw diffeential {J,ct_uaHDn means JCmd_:r?_

SRR S e ——

an (‘)(Pb‘k}f ('}{‘r\_k.‘i_ ﬂ,(ion j:oi J in E—E)}’rm& U:f a j‘f-r\j{'Q I’wmbjejf D__{

elamentay  functions of a¢- Such a Solution of a differential L-

5

€gua Hon s kKrnown as +he frnite foam of Solution-In e absme F

| 0f Such a Solution, we have Shifted +o humerdcal methods of ;
SoluHon - The As{f eantial o.ziunb'on togethat with e inital L

onclitions ws  called an iniHal value problem. &

Lot us consider the finst orelon clifferential equa tion,
‘i{ = (X 4). Jiven Y (do)zy, —>O®

}" To Study +he vandous nurned cal methods of Solu'lru}
! Such aiuaﬂHOM~ In most of These methocls, we /\ﬂplam'ﬁ\e
diffenntial equation by a ciffewnce equation and then Solve |

1t Thae mathods 3in.lal Solutions eithon as a power Senies

Vil s Y AL = i =
SR T e e e A I i R, S SS. i

un 9 §rnom which the valus 0f Y can be found by diteck

Substitution, ov as a Set of valuss of 2 and Y- Tha metpey

olf .l-md"pn Sories ba,l,on.?é to Hhe ;fﬂl‘lmen CIusoj-SahJﬁnm.
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In e pethod Yy inm ws . approdtirnated by a bunaty
Serdes, each torm of whith us a functon of 2t AL Such,

Dot s el fowmed to oas ‘_qirg!a gtep rathod- The methods
i 0f Fulen, Rurge- Kutta, Milns, Adams - Bash forth e+bm8
ll to e dattur Class of Solutions- Tn +hese methods, “he noxt

| point us envaluated by przﬂfmrﬂing I kenations Hill susdident

‘ Acuviaw us achkleved- AS Suth, +ase rmethods one Called
|

| Gtop.by. Step  methods.

|

i

- Taylon's Sordes rnethod
|

Corsidot the finst onder differantial 24ua tion.
CL\L = 4(my) —0
da
wirth Y(ato)= Yo - Suppose we want to find the rumyial
Solution of m%uaﬁon @ - Y (x) Can be expanded abouk

e po‘mt x= Hp in a Tﬂﬂlﬂ”‘/j Serugs a4,

2
Y %)= Y ted + _fi“l_f"” CUCDE: E“;:l’f"_?_-fy"m))»r

= Yp+ (2t~Ho) gzlv i (2¢-Ho)2

—————

I 21

BD"'{'."" .

putﬁnﬂ Hy=Ho+h, (h us the Skep-Sim) we hore

+_.-.-.
—>03)

Yyt = 9|=yo+_ﬂ_yn'+bj; ng+-_3}ET gom

In Ahis uluaﬁon U 98, 4 be feund by wing
(D and He Successive biffouentiations.

Onu Y, has bean Caludoted from @, Yl gt

Con be Caleulated from @. $o @ipanding Y L0 b a Tyl
| Sudes abouk XE, we gk,

i

1 S—

Scanned with CamScanner



]

WM, H-‘!'—‘

9 (3a) ancl 2, = M, +h .

Simylan
B e’tpamung Jo at a gengtal point tp,we will get,
o =t Byl B B g

Wwhene
Hn denpt s He v h dvuvative o+ Yy wiTh Aspect to 2e

at e point (%n, ypn); N=0,1,2:--- -

prioblorm

I-

BY Taylon's sonies expansion, find y at % =0.,0-2 orackto
3 gignificant i d
grid degits given T —2Y =3e™, ytor=op .
Solhion +
6‘[ivaﬂ, %D:OJ 5030) HI'ZO‘II D{J::D-'l, h‘ZO'l

Yl=2y+3e

y'= a2y 430>
y"- 2y"+ 2™
gV - 2\9"'4—32"

- :190_'.32 o__ 3(.0)4'32 =3

g - 23;433’" = 2(3)+3=9

| gol= 29’ +36°= 29>+ 3= 8!

How‘: 231;”4-32”" = 2(2D+3 =4S

*.By Taylon's Sorus,

Yy Yo+ B gol+ BT ute BT gy

i 0L (o ? .,,(g;l_)__ a2
=04+ =5 (3)+ e (q) = ¢ e >)

Y, = 0-349
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- .D.,‘A- ’
Y = 2Y, 4 3¢ "= 2(03h9 ) +3¢ A0ty

Y- 24 430 = alhom)+3e®) = 1344

g = 24" 43e* = 234404 300! = 2b-003
yWV.- ayM+32" = 2026003) 4387 = 55324
' By Taylon's Serds,
; Ya = Yy, + h.y,ty h% H”—F »hj' ‘j,m‘i' .‘F-’h.» e !

= (34 4+ 2V

= 0349+ 2L (y-om+ (2P
" 21
(26-003) 4 {EL'}_'.)_A.’__ (Ss-3221)
)
Y, = 0-8I12
Y (0-1) = 0-349
| Ylo-a) = 0-£12.
A Usir5 “Taylon Sonigs hutted §ond Yat 2=01 Lo-))(o-L)
* g iven %951 - 21y, ylor=1 comutt to L4 detimals.

Solution -

Griven o= 0, YUp =1, h=o-!

Riz0-1, 24202, H3=03, Ay=04

Now,
it A2 g : Yo'=An Yozp-1zo
y"= 2%~y Yo' = 225- Yo) 20 ~(~13=
y" = 2-y" Yo = 2.y o g oy
y'w - __31” yp'v 2y = _)

. By Toylons Servg,
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- By Taylon’s senes,

U= 8 14 Le tol) m’)‘r -

= 1-0-1 +0.90¢ + 0-coolb ¢ — O-0000042

Yy = 0-90%a

4'= 2"y, = 0. 01— p-qoc 8 = — 0-8454.
Y''= 290 -4z 5 co.)- (~0 895a) = |1 09SR
gl"": 2-Y,""= n_y.0a68 = - 9048

YV = -y, = —0-9048

0132

1013
: & —
g = Yy h L0220 pqcart e GBS

0 9048
Co-%w)+ [37;-( (-0-90k8)

— p-9osa-0-0895 a +a-DDS‘hE+o-DooIS‘DE—
g-ooaabjg

Y, = -©:8213

Y,l= 96,1-4; = 0:04=0-823i=— 0183

Y, = 23 -Ya' = 2 (0240 TEIZ= 1-18)3

':5'.!“- -4y = 9= - 1813 =< &R

lj;vz -"j:!“ - —-0-8817

¢, By Toylon's Aeruey,

) 3
i P (o)
Yz = Yq [0 J (-0-1813)+ (0-b_ 'J 81+ ——3 i

(o-818N+ (& '; Ep (-0-81&1)

— 0-8213-0-0183 + 0.-00069) + 0.00013b% ~

0-00000 3 4|

— 0-82202715-0:0181334

33 = 0’19‘?2
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w—'

2 ,.7y92 = ~0-6592
p 8 7 AU e )
Ug'z 9e5"~ Ya“® (9:32
a2 893
134 0-b592 = |
y 2!: = 33 - ‘J‘i - (o304
b O'TIIDH
y W D'lJ!”'-‘ 7 - |+ 1593

. Pl[ .Tni’ wnu Serdgs,

13
4 100 ¢).agaz) 42V
21

Yy = Ya+ (_l_)-ll'J_ (-0-bsq2) TS (0.1%

+ oY (0 mod)
L1

— 0-Thq2# — 0. 0b592 + 0-00629b + 0-00012347 -
0-00000 3087

H,’_ - 0- 6897

. Ytold- 0-90852
Ylo-2d)= p-8213
Yo-dd2 p.1492

yoow= o.5897

a. U.Sihj Tag[on’,s Serdes methed, finel Coreck 4o 4 decimalt,
the value 0 Yto-1) given %%:Rl+32J3£0)2,-
Solution :
; Gliven, %020, Yo =1, 26,=0- |
Now, y!- xh—y’
Yhz ax+2yy'

Y= o4 2 Cyyhyy'd - :2-!955”4-29'2

Y- Q‘(HH”'.}H'&")—{. "5'3”:‘ JBH'”"' byljll

Ji= 2
Jo'zs o' 4y - Drbi*=]

0. '
Yo = 2o 4+ 2y, yl=ajo) 42tz 2

—
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1t ¢ S e

" A 2
Yo = 24 2ypYe" 40yl =2 42 ad+3tV

v i
Yo¥ = 2yoy'y buplye= atntay+ b =38

By Taylom's Se.a,

iy A 3 M (yolV)
l:’I - 50+ n_. (Hg).‘. 'h:li 130“) +h3_i l.Hu'")-F 'j;l [30

=1+ &L+ ool 5, 0008 (g4 0:000_ (ng)
2 b 2k

=14+ 0 140:0140-00)334 0-000!1bb

Y-z g s.

Eulen’'s MetRod:
In s method, Hhe actual wive of 1he Solution Ka
a.PanKimaﬂzd by a Sequence of S hont St-niagfﬁt lings, grvar
ARe intial value pnoblem .
% = $000Y) ;Y (Xo)=Y,
| Considot the Points No; Mo My, --—- Wheae 2t =2p+h, Ha™ K3k
and So en . Job the actucd Sowtion of the differsntial equation

be given by the cuwitve below.
We wish tp find the value of g on +he cuive corﬁnapmd}ng_

{D o2 9{1.
v
\!
The quaﬁnn of the 'hu'lﬂnnl' to ll
Y ' 4
Hhe wrive at Po (AeiYo) W, | 5 /“] |
A A
el (Ol
Y-y, - [4Y ) X - % ) > :
3o (:3—9‘1 (Ho1Y2) %‘fﬂ\ : :
_ : :
B » | )
|’ :f(ﬂo;ﬂu)-cx"”b) - Y\: \13' YJ:
! ' ! r
Y = Yo+ $0tor Yo (A-2o) of Ao i rmr =
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We approximats the peation of the cwive from %ot X,
by thus tungent
Henw the appmmirnah vValue of Y on the awive ot 9tz

(Ci,e> ak 4ta point P ub given by tRa value of Y 87 Hha

tangent, ab -,

Yi=Yo+ £ (Yo (%,~0)
Yi1=Yo+ h § (202 Yo)
Sin@ »,-Xo =h.
Now we (onsidan g tangant to the wive at P, and diaw
a Line ak & - Whose slope us +pat of ey f:uﬁﬁwf-
Than, os above, we 5@,
Ya=4,+ h $(®x0yv
Pmmdlng ih a similat mannel, we get Eudon's for mulat
( Eules alaani'ﬂuﬂ)
Yosr= Yn+ hf (tnYn) N =0,1,2%----
Thus the actual cwive Po B Py Ps---- ws apphoxirmiad 8y
a Saquence P, @, @, Q3---- pf Shont .sl:nnjaktfd.im‘mmﬁ”
that, as the x valus uncoses fRe naw cunve dow iales mort
£70 and mou fnom e om‘&ina.l cwive - G,0) o apprwzdmnh 'i

Value of 4y denivates mone from the a&ctual value.

MNote: :
I Tha grimow wun Fuwei's rethod us o4 ondwn h2.

2- To ot bettwn acuwawy with Fulen's methed , we

- Should take Smallwt Valuw of h.

[ ‘ A

Scanned with CamScanner



' ’-’mbtm‘ |

| Find Yt givan Y's ny, Yoy, inh‘n‘j koot U“"'a Fulon's method.

Splurtron

—

(M\ven flay) -y Xy

HNo=~0, ¢
‘ M =0, Mas 0.8 y My 50716, Mus |, Y, Hr03s

\ "
In41 = Ynt hitoty, yn)

P AT

Y(oas)= - I Yo+ h4idoi140)

I 4 02¢ x (ox)

Y(o-as)-

U(o:S)= Y,y = y,+ hf .4

i kit iR A Y s arEbsuEmei

= |+ 0-25§ x (028 x1)
= 1.0628
Yo=Yy =ys+hflasy,)

=~ 1.062S +0-26 ( 0-S X 1-0b2E)

=1-19¢3

Y - Yy =Yz + h$(¥3,43)

=1-1963+0-2¢€ L 07€ X 1-1953)

=1-419Y

L 0331\1 Fulen's, method Selve dY _ U=X , y o1zl gue,

Aax Y4
%z (07 (0-02)(0\) .
. Solution
(miven £(a,4y) = :LL:;

Ho = 0, H 2002, X3 =00k, 3= 0:0b, Xy~0-08, N5 =p.)
Yp= 1, h=0:02

Yn4t= Ynt hd (XniYyn)
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Y1002 = Y;2Yo 4+ hidloHorJo

S 14002 F €017

7

e

=1+ 002 ( |40

o2

Ylo-owd = Y, = 4, + hi (M Yy)

\1

I-0240:0 24 (D-02,1-02)

le02 -0°02 )
|-p02 +0:D 2

I-024 O'D'l(

= |-0392

Ylo-0bd= Y; = y,+h4 (%21 Y5)

1-0392+40-92  (0-04, 1-D392)

=1(-0392 +0-D2 ( l-__@it_o_;{‘r
1-0392+0-04
=l-08772

Y1008 =Yy~ Y, 4y (%2:Y3)

= 108772 0.0 f (o-0b, I-08772)

=1-08772 +0.02 ( I-08772 - p.0b
—— e UV
108772 +0-pp

1]

I-078&7

Y Co-1) = yg- Yp + b5 (oty,y, )

=1'07557 +p-02 :f[ﬂ'lJ&,ll-D'IIS".')

= 1076574 o.ou( 1-07557- 008 )
—"‘~'—+“‘*-—-——._,_
B D—lSS'T-H)‘D‘

=1:0928

Modified Fulen's potipd,

Fn gewral, we have pmpdified Fulens fonmule

Ynt1 = Ynt h [$Geniyn) + 4 (%n+h,yy +h atl?ﬁ"““’ﬂ;
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T
' 1 l):s""a Modified  Fulenid pothod gind yat Hz0\ and =02

\ dy _
Rl a e T e 5 Ywe

|
§ Splution :
|

BY modified Eulet's method,

In+1 “Yn+ L h [ £tnyn) + £0atn+h, Yn+h £ Hn)i]

gvan £oyy= dy _ 2%
e i b

9{020: )f|2 D-l’ Ha ~0-X 'HD:', h=zo-)

To £Hind y(o-)

F(Ho1Y0)= f10,1) :|-££'9_ =\

B e i =

f Yo,15)24Y,=yp 4+ '15 h [f(;w,,,yo) +5 (o +h, 59+h:f(24m5o)ﬂ
=14 L o] $ oD+ F00 10+ (01 xF(0:1))]
| =145 (0D [ 144 (o1, 14 ool x1)]
T+ %l[ht 3°w-|,|-|)]
=1 4 0 L ARX 0:)
gL[|+ (1 _TT)]

=1 4005 [ 1 +0-9183]

Y-V =1-09891
To :f-inc) Yto-2)

£(1% )= £lo-1,1-095691)

=1-09891- (J xo-1 )
1- 09891

=0-9I134)
Ylo-2):= Y, +J5 h[j- 90+ 08 +-h, Hl'fh:f(xufll))]

= 109520+ X0 0-91341+ § (03, 1056 a14 (01 x
0 91341))]
=1-09591 + %L [0"1'3#'+ﬂo- 2, l--levuj
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e b+

| b “ y 2%

, : : .,,1+(H31»;-h 01!

! Yoa)= 1:09591 4+ 00 [0 dies 187
i
1
t
i

- 1.0G¢q (1 + 005 (1 Th3TS)

= |- 1810

Ly o= 10959
Y1023 = 18K10

2. Solve tHe -@\(uaﬁon 9_2& 1Y with dfo (U n

U =0, Y=o ubir\.ﬂ,

1) Eulenta method . i
\dkz the ong
n) Modi&fed Fuler '8 yne-thod and tabu

. ack Solution:
ak tz0-, 02 03 0L » Compae wrih the ex

Solution
611\}?_“, :S('X,H) TI,H
Ho=0, M 2 o-\, Ny =02, *3=0-3 ’-}“'*70"‘?

HD: 0, hzo-)
1) Eulers method «
Yna) = Yn+ hf(niYn)

Yoz Y,= Yo+ hd (AeiYo)

=0 +[O.| Xf(o,oﬂ : |

=0:lx (1—-0)
=0
Y-22= 4y, =2 Y,+hsf (,9)
IE L :D'I+ [D-l)(_:f(b-l,o-l)]
% |
i i
1 | =014 01 xC1-0:1)
i? | ! ]
| =019
.“".}' l
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e T
Y32 Yoot b (991Ya)

Yio-3)-

s 0'|q+ (01' x,}(o‘nlo'lq))

=19 4 o) x ¢1-019)

=007

Ueony -
Jto W=y Yathgar,Yy)
=027 140 xj(o-J,o-D“”)

T0-27 1401 x (1~-0-27T1)

= 0-3439

Yn+1 = Hn+J5h[jﬁmn,yn)+;§(an+h;9n+hff9fm HD)J

To fib d Yo

f(#01Yo) = FLo,0)= -0 =)
yro-n =Y, = Yot h [ £(20, Yo + 4 [ Hoth, uo—#—th”mHD’]
= 0-{-:!1— co- [ 1+ £lo1,0)]
= o-o§[|+(1~o-lﬂ
& = 0-09%

To find Y (0->)

)= £ (0] 0-048) = 1-0:045 =0-90&
V) = :

J(%,:H

292Y, = B O.pq§’+-15 (D'”[O'qo; +‘;f(0'a10'18&'5)]
9[0- z2Yq +

b.0qc +0-05 [0-205+ (1-01855)]

-
-

-0-1810

To Jq‘nd 9[0‘3)
§(X342)7 ¢ (0-3,018100= 1-0:idto = 0§18

21 i :
Y (o3)= 0’

L=

—p g0tk um[6"-5‘1""_."':f At
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Y (o-3)= 02588

To 4ind y(o-4) |

$13)93) § 103, 0:2580) = |-0:3588 = o-Thna

Y (o) = 02688 +L o) [ 07012 + (047 n-ssaqj
=0:-288+ 005 [0.7;“9.-!-(5—0'33193

= 03292

Exact Solytion:

Griven dy _

o el i

(D+D Y = g

Au:vu‘llwy eﬂruai:ion WA m41=p -;
A

a c""’P"’"’ﬂ"tmy SuncBon us pg - E
X

port tiadan inkegnal = I go%
D+! A

el 0% I‘.

o+I S :i

e SDLuHon uh 9: ne_m_i_' _90 \‘

Jiven, urban -0, Y=o . Substituting in equation O. g

O= Ae°+1
A= -l




r R EIERARERRERR=—

The a
T bove Y@aulbs gy, tabulated below:

i ; , [
r b Y Lol J |
i CEuleme method ) [ ¢ ynodigied £o\enist (Fuack 3 i
| | ‘ mathod) gip sy
| B 0 | |
| T .
0| |
0| f 00950 o-09616
0-2 | .
‘ 0-9 ! 0-18lp ' 018127
0-3 | 5
! 0-27 i 0-2688 r 0-25918
04 | |
0:3439 | 0-3292 | 0-329b7

The Solutions get by modified Fulera methud one vey Clogce
1o Hhe exact Splubipns.
Runge - Kutta methods:

A Runge- Kutta formula of onder n fon Solvirg the
finst ondor oDE da% =$00Y), Yoo zYp W a formula Hhat
Jives the valwe of Yner in torms of Hhe valuss of (o y) ot
n diffeunt pPoints - The fonmula inddes with HRa Taﬁ[on

SOl fonmule fort the Same equation upk YRe torms of AN

Note ¢

| The trwncotion ervon un Rurge - Kutta methed of onden
; N us Umﬂ)_,(_a.)ﬁ,".i, whoe 2 £ € £ Hh,
cnan )
2. RK muthods donot nequire tompubation of highen
onden dertivatives

3 Thate ane self - Starting mathods

A- Me-Ku{—fg fonmula of firt onden is the Sama ay

Eulenls fenmula -

L )
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A O A S R . 5 0 5.4 L s

; don ODL.
9 cond pnden (unge- Kutta mrefthod do” ,f""“ on DB 1

To solve (3’;‘ £(x4) given Y [e) yo, Axzh, Sewnd ™
Punge - Kutto fonmula ub given by e aq o tions
Ki= hfiny)
Ky = hi(x+2,94%)
dj-r;

Y (x+h)= Y+8Y

; den ODE
Fowrth pnder Runge ~Kutta mathod for Fimst O7

The Rurge-kutta foamule of Jowrth ondsh g Sl
the first onden oDE dY - 509D, Y(Xed= Yok given byt
dx

€11ua‘h'om.
Ki=h$(x,4)

Ky= hs (H-F—%'H‘*fg—'_)
K3= h:F(m-.f‘i-;y-Jr%
Kp= h4 (#+bh, Y+K3)

Ay-= Jb- ( K1+ 2K2 + 2k3+ Ky)
y(x+h)=Yy+8Y.

Note:
I+ This us The most w-hhg wred o4 all the pw}jt_iarttﬂ
forimoulag, that ak us Simply fudoned to as v Runge -kt

fonmula ¥ .
2. Thy Methed aqr02s with Tnﬂlpn'AMdu Solubten 4
upbo the Eomm un h*,
el
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' aty
- Evaluatr Y (o) u,smj Second ondon pupge- Kutts mothod o5

yen +L
3' y= i P s Yto)=|

Solutjon:

Griven £ (21,1 d “
cAY )= EL 3
Y i i,(w'x).‘j

Ho 20, 2,=0.1, Yy =1, hzo:|

Sewnd andoy .Ru._ngg._ kKutta =»m Jeormula is 3;\!”” by,

Ki=h§ ("o1Yo)

kKa = hi (o0+ h ) Yot K1)

AY =k,

Y1 = Yo+Ay

{fomf‘ﬁ Q)‘ld—u.f

Solution ¢

G‘L‘U—ﬂ-ﬂ E‘ﬁ— --369 =

K| = hd’ [?fo;HD)

o)X £1(05)

= D.lx‘%(l+0)('2)
Ky =008
k2= h4 (}fp+ h, Yo+ £

~0-) x £( 008 1-025)

HE S (140-08)(1-025)"
K, = 0-0851b
Ag:lég:o.agclb

tdLo-l):‘ YT Yot 4Y

~ ) 40-0855\b

= |-0851b

cf,nd};l"“thtﬂ

4y - sz"kx

Griven $(09) = 4
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By Runge— kutta

4 20e)
=0, Yoo 1, MOl o

NMO& Jowﬂf\ onden,

Ky = hd (o1 Yo0)
=0:) xf1o,1)
=0-1((o*x1+0)
=0-
Ka= hi (:xo-rl‘,-_ Y0+ %)

=0l X £ (O‘?Q;—_-'-J. '+“'g')

=0 x _f-[D-OSJI)

—0D-0052%
sz hs[oosh ) Yot 2 )

. 3 0- 00525

—0|X_IF(D+Q3:’ "‘“‘—-—-"2_ )
=0-1 X ((0052X100263) 4 0-05)
= 0-00852¢

Kn = hf(Aot+h, Yotks)

=0') X5 (98& (0+0-1, | 4 0-00525)
=0:1x £ (0!, |.00525)

= 01 A Lo1? x {-opgag)+0-1) |

“h=9.01100

_rl..‘.g-!n“‘: e

P N



o =

I Si 1% - 292

' Zv! USPF RUe-Kutta matnd of 47 pten, gotve U > Lo
| N & : : [=

l ]{m’”‘ gCC\)-—I') {B(f«md H ab x°0.9,04

' Golution:

Griven, C;‘i - ‘i?'jxn .

ERL 39“(,9

f.l«‘;
'f?, <
=
¥
5
E
.rﬂ {
3:'.
-

&

?

i dac Yo =), #y=20:2, H320k, hoo:2

BYy Runge. Kutta method of fowrth ordo,

N R T

K, = h$(201 Yoo

=02 x §(0)))

2. R
- 1-0
- O.nx ( ._..____-)
140

K =o0-2

Kz-hg (x+h, ytk)
=02 X:F(o+‘l'—:'*"+g%)

—o-2x §(o- L, 141)

N2 (o-nt
=0-2% cr-n™ (o )
C1-02+ton?

ST I F S S g S R PRy T SR Y e

K, = 0-1967

Kz-h{ (:~r+!‘,- JH+"—<—})
0-19b67
~—p-2x 4 (o1, 1 ¥ —1—)

—o-2xf(0-1, 1:0984)

o.nx(w)
Cr-o9em) > + (o0 ?

\l

K3

\

01967

iy =hd (a+hytks)

~02xd (0402, 1+0:1981)
=0-2x §(0-2,1:1961)

= 0°1€94)
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A = .J&_ (K +2K) ¢ kg +Kh)

-1 (o240°3934 4039344 0-189))
g

el

Ay = 0-19bo
Yew-2)= Y tay =1+0-1960
Yyo-2) =1-1960

-p-2, Y, =1-1960, h=0-2.

Ky = hg (3190

= 06-2x% £(0-2, 1-1960)

=0-2 x (Cl-l‘”:o)z— (D_'”l_)
(1-1960)2 £ (p-2)?

Ky = 0-18491

=0-2x 4 (0-3,1-290b)

= 0'£’X(_Q-2906J2_ (o-3)2 )
(1-2906)% + (p-3)2

K2 = 0-1797
Kz=02x4(03,1-1960 ¢ 0_'1_7_‘?,1)
> B
=0-2 X £(0-3,1:2859)
- a.u(g-_a?g_)_’— co-v‘)
i (i 293“])2.;. (0-3)% |
K3 = ¢.)1794
: s S K4=0-2xFl0-240-2, |1960+0:1794)

; :0'21( ffﬂ'lu “37;[’,)

~@-2X ( (."3":&)2_ (0.4)3_
(.137;4)1_'__ Co-;u-'t
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I S S

| mothod , Loz wse two formulae. We predict tte Value of Y

Ka= 0.1b8g
ik JE(U'l"ql'*o-;gq;, 4 o 3548 tol688)

e Ll
¢ Cl-o761)

9[0"-]) - "Hl"l Agl
= 1:19b0 4 01744
Ylow=1.37¢y
“Ylo-2)= 1-1960

Ylo-k)= |-375L

Prw,dic bon - Connecbon methoda:

Considor the unitiad value problem %5_’;( = 414,49,

Y (red)=y, -To Solve this -phoblem using Pmdictbﬂfwwcho’l

Wihj Hha predicton fonmuta and thep covwect thus value

& mira the covecton fonmula : Thus in a phedictos- wnneeton
i g

| Methad, a Cnudle estbimalt 0F Y us wutially wmputed and
1

‘_ Subsoimﬁﬂ rafined to get a better approximation: Thus
l

| padicton —commacton methods one multi - Step mathods
Thase methods wsually vequire fhe values of 4 at

An, Hn-1) Hn-2/, Xn-3 to Compuh the value of Yat Hpgy

Henw they are not Self - starting methods Two com menly

Usool phadii ckor toracton mMmatheds one,

|-Milne's matfiod

2 Adom -Boshfuth methed.

Hem e o e
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.

Tt moy be noted that Eulers Fonmula ard modig, |
I
EUJ‘?”'/-\ jvnmu.l.a ( Self- Sten ti nJ me thwds ) s s sec) '?nnb"w‘i
‘.
foam o Pm‘n o4 P/u?rl.&'( ton - Cornec bon formulasz. \[
. ! 2 L.
Milne's predicton ~ Cornectod Aornmulas:
To Solve 3': E’lﬁ'_ = ftx,Y), Y(*0) Yo, Mfl}j MHMJ_;
T
methed , we _Tuulu‘,u tHae values of 361.1.' Ho, 1, %2, %3 el |

Y tatg)
lak Y(3n-3)= Yn-3 1Y (An-2)=Yn-2

YlAn-1) =Yn-1, Yoen) 2Yn
be Krown . The Milne's formulas one:
Pmdichm fornmuwa :
Ynt1,p= Yn 3+ %’—‘- (24n-2~Fn-+ >4n)
Connecton fonmula :
Yni,e=YUnzi -t; (':J'nd'f"ﬂ;'\ +Yn4).
Hoe the value 0f Yntip ot Wsing tta pradicton
Sormuta us wsed to Find Upy) fon the comaction fomule
| Noke:
(- Whan Y,, 4,4, and U; ane Known, we find Yy using the

; fonmulaz -
WY i

Ync=Yst B Cy)'4hy3+95)

2 Wl 2 Caﬂ- Jlﬂ-:fﬂw. "'"fﬂ Vd.'MLUj Yn41 Wbﬂ Mm,a Yas1d
aﬁmn in the CoW_L{:m :g,.muh
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' . to
2 e neod .fmm (onsecutt ve ,Pmu';oub voluss 04 Y

Caledede Ynyy, i

: " &
| A Tha Qrvion un Milnes methed ab 04 oAA# P

I Find Yto-4) by Milng's method ot % = y- 2% s Yymrz

Bco-l):’l-oqs‘q, Yo-2)= 11841, Yto:3) = (r2bb? .

SDU.I'HDD'-
Ctiven H':g- %- s h=o-)

Ho =0, 2¢,=0-1, H2=0-2,%3=03, Hu=0kh

‘ Yo=1, Y,~1-0989, Y, =1-1841, 4321-2652.

g, = g,- 22 =1.0959 - 201> g.q;34
g1 1-09.59

YUs'= Yp- 21 = gy - 200:2) _ =p g4b3
Y, 11841

5 A3 3
53 - 53 - -2—'—-—— = ]2662 — %Lg_.'?'_J_.— —0-7923
43 12662

By Milne! < predition fermule,

Gop = ot B 2879420

=14 401 (200993L) - 0 8463 +2 (07923)) Ky
3 :

k. = -3n20 i

= 13420~ 2M0°8) . o0 i
13420 1*;?:5%'

)

4

O R e TR

Tl guss
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3-! G’“""%:wgw‘vyronl, ooy Ta i ligde Yh2 A0 7 11203,
j Yo 32 1vs0n9 | evaluats yco-k) by wstng Milne's e
| Solution:
Griven yl=ay +y? h=0-1
Mo =0, H,20.1, H2702, A3 50-3, My 204
Yo=1, Yy=1-169, Ys=12773, Y2 715049
Now,
':j.':x,y,+ 9.1: (01 x1-1169) 4+ (1-1169) 2~ |- 3€92
59'?"13;“5;2 = (0-2x1.2773) 4+ (1-2713%= ). 8870
Ys' = H3Y34 331 = (0-3x1-049) +(1-sD49)%= 2-TI62

By Milnetg pradicton form wig
Yp,p =
P 30+‘%}l (391'*31""993’)

=14 hto)

Y ;
= ( xl3§q:)-l-gg'10+taxz-ﬂbz)

= |- 83S]p
Now,

Yip = =
p - XulYytyYy” o (O-bix|.@382) 4 ().8362)1= 4 loX

BY Milne' s comecton foaruls

Inie = y,4 .S (Y a4y

11

1:27734 0°|
7 Cl'&’&’lo-} U,x:.‘run)-}q.'!blo)

1

1 -839)

Yol = [-83q)
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| Given Y - 204y and Yzl YLzl 233, YUD= 11548,
: aAn i

Ada!ﬂé—ga,shoc‘mﬁ\ PMC’J‘@tUn" Comachva rfo;\muda.ﬂvr

To 8olve y!- da‘%‘ — L0562, Yl Yo usi ng Adam4 -
Bashfoath mathod, we Aoquins Hhe valiuh 0 9 ok HMn-2,2n-27
2n-1,%n to predick He velw of Yok Antls A dasws Bashforth.
Jmmula one *

patdicton formular t
Ynt,p= Ynt Eht_; [;gg'n - EqY ., +37y:;-1 —‘lﬂn‘_a]
Comatba formula :

{ I
[ ! ~6Ypny +Yn-2
Yns,c =Ynt 'EZ, [qﬂn-ﬂ'f—'qy" In-1 i ]

Note:
T4 n=3, then we have,

I
Ympz Y2t 'gﬂ [9533"5‘752""3_’9!" —Cigo]

1
darp = Us + b [ad, 1195 -s9; 9]

Y13z 1-979, Evamelr ger) By Adams — BashBoxth. mafRed:
S olutton *
Griven ‘i‘a-‘f? - %2c14Y), h=o1
Hp =1, o=, H2=12) N2z )3, Muyz214
| Yp=1, Yy=21233, Yy=).548, Y2:1979
‘Jo' = W02£J+9o):(l)’( 141z 2

gz 21491 = Q02141:233) = 27019

Y= o U4Y2) = (-2 (1 +1-548) = 3-L64)

2 ;
Ys'= 23" (14Y3) =01 +1979)= S 034y ¢
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, g

J By Adam PMCH(_{D;\ ‘-_Fanrﬁ‘»"w'

|

| yA,P - 93—'_ _h_ ( 5933"" ,5'?99.'+319"' ‘fya)
2l

=1:97q9 4 oL {55(;‘-031;!:%5‘?[3-61:"'!)-#37“.70”)
- q(2))

= 257123
Uy = o (1 +Yy,p)

= U-m? 1 42.6723)
Yy = T-0017

BY Adams cpmeckon Aformula,

nic = yz4 Iha (4Ys' +1995' <y, +y,) |

=1-979 4+ f’g’; (A(T00r) +13 (c-0245)-S(3- 669D+

2-7019)
= 2-8574% !

-~ Ylo-h)z2-S749 : |

2. Solve 2y'-a-g=6 given Ylo) =3, yco-c)= 263, o= $515
CYO-$I4968 1 get Yt2) by Adam's mathed.

SDMbon

Griver, 2y'-x-yz0, h=g.¢

3'=~§; (2+y )

"’fp?o, ”,:0';) A2 :'; Df_?:,'S] "1}72 i
Yo22, Y, =2.636, Y>=3-89¢€, Y3 2496 ¢

(HotYo) = —’s fo +2) =1

s L
2 : ; .
__k [“',H:“),. LO S'fl"’#b?fh)"" sb&
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Yg'= L .
37 5 Ofary3) = L1644 9b8) = 3234

BH Ada:mns P’u-dJ‘Cl:m fodmm“

HIMP '-‘-93 b 2 (;sgj|_ 9‘19,'-31 '.'."l"' qgol)

he

24

=4-9p84 OS5 (66(3-234) - gqlz-J-Q‘.'S)-!-?TU'S“)
2k

—qe)

=6-8T08

Youp = Lty 4y =L (2t -§708) = b 43Sk

By Adams comecton fpamula,

= h_ (qy)419y3 -S4 +Y1)
gh_,(', 93
g .2475)
= 4968 + O35 _ (9L 4435 F19(3-2343 -5 2
- 5
+1-568)

i) 13k
Yy ¢ = 68731

y (2= 68731
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Text Books:
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