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Numaical o? o opes o irt oncda and 
Tay lor's sevu mothod 

method 

di 

Numer? cal Met hods - 2 

y (7o th ) 

? oDES 

1 

Numuical methodr tor fottial value problems 
Considu a dijantal ég? oy fiat 

ormdy.-(19).. with the inttHal 

ie y=9. at 1-% 
volue poblum .. we dircu 
îsial value paOblum 
Th thee numuical mthods 

od q thu valu o. 

Euleit ethod, Runge-utto 
1 kouth orde and Mil' pudictou coucet joanaula. 

1aylors seiu method 

dy 
di 

.s.s..... 

ODE, 

Modiye 

Equi valenty e compate y (7,th) shue h 8small enough 
Lien the value h, ruult: to gleu. th accuay. O. 

at o 

ordu and grt dgee n the 
condiho n y(o) Yo 

R: problem c finding y & called inita 
numeical muthod t4 solwng an 

dnlo 

Congide the tnital value problem dyt(9) 
and y(lo) >Yo. The soluion y1) is appron matad da 

c0e compuk y) in th neghbouho 

powe eris in(1-2o) uing Taylori series . Thn we can 
Hnd the value yjor vandu. valuu o 2 in the naghb 

-ous hood O 20 
have Taylori geriu epansion ya) about the point o fn 

the torm 
yy=yo) + (1-76) y'(z») + (1-4o)y'(t.)+(1-7) yo) +-

tHere y (1o), y"1o)--- denote the value 

to a 

3l 
the divahue. 

ohch can be kound bymaking. the 



at =0.,0-2,0-3 toyidei 

I aUse Taylors Serie mehod to 7ind y 

n9.tem upto the third cdegree qiuen that..dy.=y and 

sol 
b compute yio) 

By dala,do0, yo =! and y!=g2+y2 

laylorS serie enparuonO.2..S. 

y)y10)+ (1-7o):ylo)t(1-1%) yo)t (7 -Xoyto)t 

Again DiI wr.to 

2 

we ned to compule y'o)y"oy(O) 

(onsi cler,y'=a+y,y'o) 0+ (ylo)J - 0+l=! 

2 

y"=27+2yy!:y'0) (2)l0)+2-y co)· y'lo) 

6 

J***** 

3 

method. 

y=g+'a [yyt+cy)]: y"'o) 9+2(0)(2) +17 -& 
valuu in 0 uwe have these Substrtutinq. 

y(1) =+71+ 12-94 25. g +1+12+ 47 

gluen. by.. 

3! 

3 

2()0) - 2 

This s colled as Taylor seriu i 
deq ree and we nged to put 

Thus we have. 

yco-)= !40-1+ to-1)2+ 4t0-1) t|13 sol o b ends here) 

3 

3 

..eeeeo 

y(0-2) : 1+ 0-2 + (0"2)- 4(0-2)=(·Q507 

da 

y (o-3) = |+0-3+t0-9) + 4(0"3) = [-426 

approtimation upto the third 
-0- ,0-2, 0-3 i0 the sam 

Thus, u(o-)=-tl13 y Co.2) = 1.2507 9(0-3) = -426 

in 

2 Find y at 7l-02 torrett to kue decimal plag given 
y.:(1y-).dz.. and y-2 at a.9pplying. aglort Serte 



o1:Taylor's seriu upanion qun.D b 

9).>yo) + (1-1o)y'l2o) +i-1.)y"1o) + (1-7.)y"(to)t.a 

3 

�oL: 

By dala,10 =!yo = 2 and y" dya29. 

COntidu, y'1y -................... 

Boce th numbe of duivahus tu appoymuhon E. np SpeciHally 
meniond u phall have the appoumatin upto3a degree 
y) y )+ (*-Dy')+ (1-) y").t.1-)y).. 

3 

Thus 

To Hnd yC- 02), we shal subii tute te valuu along with 
esse.eeeeesee 

y lt-02) 2+(t02-) +(l. 02-t)". 3+ ("02-)s 

ke02) 2-02061 

2 

zQt(o.02) + Co:02)(3)+ (o-02) (s) 

144 

Taylor serie eupanion quen by 

0ry'y).z! 

+ 

6 

Use Toylor ceriu mthod to nd y4-1) Qivn that dy = =l 
and c4) >4 

2! 

do4o4 

3 ! 

2! 

y1)>g(o)+ (1-6) y'l2o) +ti-1) 'ao) t(1-1%) y" 16) + 

Subititutng. the iniHal valuu we have 

20 

3! 

3! 

9c1)=y4) + (1-4) y'ie) +(1-+)y'4) +t1-4)' y 4) 

by appronimating upto the third. degree terms 
conidu, y 

3! 

.6...... .............. 

du 

w,..N.... 
...e.eeee+.eae4 



4 

Diss 
y22+y') +(2+y)y"0. 
BubsHhutng the înitt al valuu and tht valuU y'l4) 

hau, o. 05[(2)(4) + 0-05 7+[4+474"(4)e0 

t.eo 0s [+ o-05] + 20 y" (4) 

t.e o.4025 + 20y"(4) -0 or y"l4) 

wto 

hus 

.J......... 

-0-0 20125 
are Small 

obsuue that the value o the cduivahuu 

enough and .the third deq re term can alo be neglechd 
um have 

kubstituhng thue valuu in O tor compuH ng y(41). 

y (4"1)= 4 + (4"|- 4)o-os)t (4"|4)(-0-0 2012s) 

...... 

Dik. 
y" 

4 

yl4-1)4+0049 

Use Taylori seriu methoc to solue y'=1'+y in the Yange 

04150" 2 by taki ng step size h=0. qiven that yz0 at 

2-0 rotHay comiduing.tums upto the touth dege 
0-I, 

he step si3e speijedau o- th 
In.his problem, ince 

be 0 problem ha to be cdon n two stagu, we have to kt 

thit ar the inihal tond to omput y(o-2) 

7nd yco-1) and u 

4! 

y'o) o+t010 

(1-1o)t y)(1o)t -

4 

T* tagL By dalay'1y, to 209o (0 

wY.to. 1 

y"2ty" 
22+y 

............. 

eseaaeoeeteesbseee. 

a 

yllo) 
Sucteu iuly 

with n0.l ond o =0 

). 

........o*. 

y(o) =(2 

o 

yto) (2)l0)t yl0) D +10io 

oreeeeeeeeeeeeeasleeeeeeeeeee 

we have 

3 

y tt (o) = (2)+y"(o)2+O(2 

e.see.e..,..,... . ".. 

yo.)yco)+ (0-1) y'(o) + (o-1)2 y"lo) t (o-1) y"0) + to)y+0) 

= (0+ (0.) 0 +0ol (10) + -0-00| (12) + 0- 000 
24 

C12) 

Tay Lori sertu epanioo ir gien by 

y0y1o) + (1-1o) y' tto) + (-1.)y(1o) + (1 -1o) y" *o) + 



5} 

Thus yt0) 
Tnd 

......... 

472+y 

with 

tage NOw 4aking 20 0! 
: y' (o 1) (o- 1)2+: 052 =062 

..J..21+y'; y" lo)= 2(0.1)+|062 = |" 262 

y=2ty"; y (o-1) = 2 40:Q623-262. 

1·05R05 

&4 

t 0"000) C13 Q62) 

Employ Taelor 
correct to jour 

5 

yco2=yto-) + o-)yllo.) +0-0 9"lo-) 00)y"o-1) 

...... 

y (o1) 

..... 

yC02) |2a16776 |22168 

thgh. 

-l0sat (0 1) (0.062)+0. b)Cu6 2)+0. 00 

om we have, 

0s 

eriu methocd to tind y at 1=0.| 6 o2 
pla ceu deuma! fo step size o.o-! o o 

qiuen th línros dijuuntial éq dy �2y 3e whose 

sHep Q we thall compute yo-) 
couiduy'ay+ 3e* 

Y= Il0s2 

*oeeeteeeeee. .eese*.....oeeeseeeeee. 

beomy 

Auo Hnd' y(o-) and ylo.2) by. anayt cal metthod 
JolBy aala y Y t3NO.................. 

+3e and 

y'Co) 

y=2y"+3e": yn'to) 

M.............. 

Taylo Beriy eparuion qiven by. 
yx)4)t (1-o)y'*o) + �1-10) yo)+ 

y"o) 

0. 

(13262) 

20)t 3e = 3 
2(3)+ 3 9 
209)+3> 21 

eeseeeeeeeeeeeeeeeeeeeeeee. 

yLo-t) yto) + to-1)y'to) + (o:)yo) + (o-)' o) 

by tonaid ng uny upto hiro dague fuuthe ue hwe 

y=y":yt co-1) 13-262 

Yolution paue 



yto.1)= 0+ (o-+0-01 (9)+0. 00 (2) 

Thes 

tep 
Onuic 

Thu 

y" 

cy 

9(o.1) 03485 

Mow yto-1) = 2yt0-1)+ 3 e : 

............ 

oe 
y 2y +3e* and let o o.l ,yo s0"348S 

2y!ge 

tene. 

hall compute y(0-2) 
.......... 

y"Co-)= 2(4-O125) +3.e0: y'(o-1) = 13405 

9.3y"3e" 

have om O 

becom. 

y to- 2) yto-1) + lo-1)y' lo-)t o-0| y0-1) + o. 00) y' (o-1) 

yco"a) = 03485+ to1) (4-0125) + 0"0) (t. 34-05)+ 0"0o)(2s-g96 

+> solut on by analytiee!.metho d 
to.2) 0.8106 

wh P= -2, Q = 30 

6 

oyy.3ef.g t torm dy +py-9 

SPda .e 

i.e ye27 S3e. e-2 d1 tC or ye= 3 ede tC ye-2X 2-7 

-.3.e+ c. e2 
Aeplying. Conditt vn 

slbyitut 

6 App.TS.M 

with..gO).21.. 

y'to-40125 

Let 
Thu y Co.1) 0"3487 

analytical metho. 

YCo)= 2( -34 0S)+3. e 0*" 

yl' (o") = 25"9965 

.......... 
22 

haquneual sol 
y.co)=0, tha 

J...... 

0 2 

6 

Ond Y L0"2) =08|13 by tte 

toindny0.1) khom dy =e -y2 



Given 

yC")YYo)t ( - o)y'Io) + (* -o)2. y xo) +(1-o) y") 

y(0-1)=(0-D.(o) + (o) c)t(0)-D. 

yl" = e2Cy y+4)]: y"o)=e°- al0()4 o] 

s (o«1) I+ o -00 5 - 0 .00066 

Un..24= 3e 

the 

40 1:Given.y29.=3e 

Find yco)by conercluing +hs tumy upfo gth cdegree 
auncy0).=...6y.TS.M. 

We 

and 

CO uicu the 
ELModiHec Euleas methocd 3 

ees........ .. 

dx 
"..e...e.n.e.. 

Euly 

Since 
(D) 

7 

ned to Hnd.4. at.=e..h 
0e.Iobtarn 

dhiy vale 

6 

pe deted value 
.... ....,. .................. 

the 

by.the jollwing 

3! 

CAluadly solued ) 

fnttal value Ao b lem dy 

uu ally. denotee 

hoblem dyc4).. 

3 

d 

ysy..k..applying.Eule gornle 
Regaucld a the 

byy,o) alo 
**.*.............. 

callud a! 

to durred.ouge .. 



(o 

whe t Suteeuive aproimaktn u 
y,3) ete. 

y,= yotb lelor yo)+f(N, 9,°)J 

y,2) = yo + h Ctuo. y.)+(dy.0 

y,3- y,+ h l(o.yo)t4(,93). 

e Eath o the Suceei ng appo Mim ain # betbu than 

They are coled coYrected valuu. Euley 

modiped Eun yornmula jointly au alo callid a 

uditta and cs®Lta or Mulo 
........ 

Problemv : 
Given dy =I+ 9 

h.. poblam. 
T stage. 

.**********.. 

value 

valus at =4 by taking sap size h0-2 applyng 

Mo diRed Eule method. Auo nd tevalue ..4.ot 

y2 at =, find the apoimati 

............ 

háe o be 

Fuuthu. have mocliped euly 

y,)9.616.1. 

have Eulu kormula :yt= yot htto, y) 

- 2+ (o-1) [3 +C(+9,0/)] 

2+(0-1) [4+ 2-6l-a 

donotel oy 

Alet approimation y is 
40n. plac *fs*********. 

qot 

the precedi 
kormula 

kormulo 

ojd..eploceng the 

Noe9.2+(0.1)[4 +9-6067 li.2J = 9-6L81 

eeeee. 

i Cal sol 

(0) = 2t to. 2)3) = 6 



Alo, y,(4) - 9. 

ta�e e rpat theprocut bs aknq ytra): 2: 61e2. 
ay theinital ondiion 

......... 

we have.kom co 

Nou.om ). 

yo 2. 6182 Ao. Yo) =I+ (9o/1o)= 3- 1818 

9,0 - 2-6182 + (0-2)(3- 1818) = 3- 2546 

Thu 

........... 

y0 2- 618 2 + co-1)|3-(8lg + (ity,0/a)J 
42. 6L82 +lo-) [4-(818+3.2546/(-43-26P9 
9.C2:618 2 t (o.)[4- 1P18 t 3-2689 /i-4] =32699 
932.6182 + Co .) [4- 1818+ 3.2699 /+ J= 3-2699 

yl+)= 3-2699 3-21 

dz 
dy =t+ 4 Or 
Nouw let u jnd the analgticol so1 4 the £q9 4. 

dy -y z!. 

Here 

.......... 

dz 

Hue..pz- ancd l 

This a lineo DE 4 th gorm dy +py- whose soluton # 

............. 

The.ola beome y/aSt: ya dit 
ey1 loq1 +C 

The s0|9 now beLomy. 

........seseeeeeeeeeeoeeseseeeeeeeees 

tpplying.the ioita cond?hat ya and =1 
Sine 

di 

9L.o9+2 orY-2(bg1t2) ........,... 

ue have. 

Thithe analytcad koj9.the qiven inital value ploblem 
Noo by pthing1 :2 and 4 we obain 
9.c2)= I2(l09.:2+2).2-618 
g.CL4). :+(lo, l4 t2) z 327| 



USinq M.E. M fnd4 at 702 

co) taking. 
We 

Fn to0 stoqu. 
Ded toind yco:2).by ahing. 

we 

.... 

o.9o =0. S 

10 

h0 putorm thee ituatins a each step 

0:. 

I stage By daBa o =0 
.9o=l,h20:edg)31t(9l2). 

Fom Eulus tormula : yO = Yot boy.). 

have modred Eulu tormwa 

y = yo th Ceco.Yo)t f2yo))J 

Thy 

4, |+0-05 

dy 32ty.. 

.0.t3 (o-) + Y 

3 9o 

eca4)37+9 12) 

(:0662s 

(2) +0.0...9. ...!9.66.2...L:.0.66.7. 
The nd iteaahoe value qo sompy.by.replating y. 

by.9ie by eplaung 06625. aplace.... 

-o6614--.1 

2 

eeeee.. 

|"066 

eoYe.) 3(01)+ 13 0667= 0:?333S 

th 

obteln 

9, -I:l6759,= (-1676 
2) - |1676 



3Usiog modiied ulu method f: nd ycoa) coTrect to koua 
deei nal plaee soluingh ed.y.0.:.£ksng. 

"****....,... 

.... 

CempubyCo.)taking hz0.!. 

y, (3) 

y 

hall irnt comput yo-) and we thiy value to compute 

wO haue modied Enlet taumula 

to:0.J.L-o.9.-C0.9):1.= 0.914.S. 
y,(2)=1+0.05-0-9-(o.9.14.s)0.913.2m. 

-09133 

...............s... 

................. 

Thu.Co) o.9133 -

fubehttukn.. 

11 

dolo o >0, yo I,h=oQ.9): -y2 
***..*.e*.*...,. 

(2) 

..............J,, 

Thue. 

90= 09133 +to-1)(-0"7340 0.8399 
Now om MocUHed Euley 

oy..).=0. C0.933) =-0734! 

y,o. 9133+ 0- -07341 + , -y,co4| 

th Eult tormula 

y, o 9133 + 0.0s-o"7341 +0. 2-(o.g399)27 
o-9133+ 0.0s1-0. S34Co.8 399)J= 0.95!3. 
o"9133+0-05 -0:534!-0-&s13)2y= 050 

JS=0.9!33..to 0.r-034-(o tro4)?J =0.&504. 
90:2.).0.&0t.. 

we obtuin 

..............N 



4Use mocdited eulei method o tomput yo-) qivn 4hat 

dy y,yo) by -taking h=o-os (ouiduing he attuats 
upto' tu0 apiomatio in eah step 

got We need to comput yto.os) tirgt and u thi vaue to 

Compul yo:) 

..........*** 

T stage By daa o 0, go, ty)=x+y, h=o.05 

y,t2) 

Hom £uly tormula: y,to= yoth fXo.yo). 

Nert by mocdi_ed Euly tsunda 

12 

=lt0-02S1+to.s)+ l.os] 

- I+0<025|. 0025+ | DSI3-I0sI3 

Thw, y0-05) I. 0S13.. 

t.y) 2+y: 

9,2) 

1t0-025 [|-OD25+l 0sJ = - 0S(3 

........ .... 

T staq e Now, et do =0.0S, Yo=l·0Si3 
*.............. 

di20th0. 

........ .2....... 

.... 

Subst1tuting. .io the 

.... 

Ihuthe 

9,t0) [· 0S3 to"05 (-0s3 &) l (04 

Nezt om the moci ji ec eulu jormula 
Y,l-0S3t 00S -os38t2t y, co) 

(ao, yo)= o"05)+l^0513 |-0s38 

9(%)= Y, yo-1) = 9 
euetormda. 

t.0513 +0.025 [1·0s38 + (o.)2t l104 J 
-to 0SI3 t o025| 1-06 38 +i-(04J= l· 1055 

qiven hat yte)| 

requi red yo-1) |-toss 

obtain 

Uring Eul ud precrct and oArmulae solue dye ty at 2-0:2 



30.w need to c(ompule yo-a) and sine th step 02e # f 
rhal take ft be 02..tel7 

ee*********.t 

By data we haut, do -0, yo lfI9)= +y E h3 0-2. 

Pince we have Eales ormula 

Next conuicu modHecd eulu sormula 
9=9o+h[pere. yo) + ?(X9.0) 

13 

(3) - 1+0-|t 

tO|ltoa+(1-2)]=t24 

y l+0 

Cauct to 

+0C2+ C-24)] =244. 

roL', By dàta dy 

........eeee**.. 

+ |" Q44J= t.2444 ...............*......................... 

Thuy the sequired yo2) = l· Q444 
2+ t-2444] - l·24444 

E Ojing Fulei preddou-correco jormule compute yt ) 
dimal placu qiven that. 

dy -ydy 

Ylt. ) 0 996os 

we need to nd 

ut taki h0:! 

X 2 

Runge kuta nehod o ouath orda 
Coni cleu tha anitial value poblem .......o.............. 

dy+y 
di 

uwe haue to t compule..h, ka.ka..6.. ly.. 
tomulae 

th 



or: 

2..h.[3..h...... 
The 

Givn dy -319..yc0).l. 

cal 

14 

By dala.y)31+ 

ing Punge kullo mthod o teuth caceu Aluo ind thue analt 
iolut 

(omput yco:a)..by..aking. 

chall tust cempute KK.ka.k.+ 
KIbeCo..o...O2..cO..... 

2 

(o,).o.2).3.x.9.+ 

we have 

K3=.hf(o th...t.ha.)(o:).4foto:2l6s) 

5.4.O.R...0.t.o:2.. 

S3.=(o-2) f (od 0 8 2).(0:2)/3KO.14.l-02 
b+ h (1o th, yo+k3) (o.2)2.Co:2,68.2s 

.......... 

(o.2).3.xO.:2.t..l62,.....2.3.6:.2.5. 
A.t5)y.tLCku.t 2K2 + 2k3 tk¢ ) 

|+| (o| + 2X 0"l6S + Q xo.l682s + o-236825) 

Thu ylor2) l6722 08 l672 

h: 



we ihatl jine! tu aaljlieod o th gruven tq? by willing 
******************. 

di 
have dy -3..R 

di 

.......se***.*.. 

4es 3[1:e/ (-2) - Je-1h (-2) 1 d J+c 
y.e- 3-21e-/2- 4.e/2 7+C 

........ 

9.62t3 e 

Applyngth înhal con d that y ct at -0 th o beomy 

No by...putti ng -0.2 

Tho anolyH cal e q the inihal valus plobem g 

haw.dy. 

15 

1+4 

63.(o-) 

2 

y (o2) z-6lo2) -2t (3 

at d-0-s (UAiek t 4 deumal plaey 
dy nc y at a 30.4. 

* 

cbBain. y-62-12 4 cee 

K: (o) Po.4s|-03s1) 7 

we haue 

2Ureout onde Pung-kutla mathod to.toloe (1+y)dy..0:.4): 

e**..eeesees*e*eesse$. 

2 

k.(1e.9.).=lo-1)co-4.) to-)r 

do0"4..... 

(o4st-0336s 

"TPd-e/ 

1 d 

..................................... 

by Qnalytial nethodl 

.......O674 

D"45+l·03 s7 

du 

raf..90l4 

Ito.0714 

by 

-00673 
********. 

.... 

e. l6122(9 
Thiy y (0.2) l·|6722t9 612 



h4 ho+h,9o+ka) = (o.) (o -5, L-0614.2. 

...... 

los+1.0674J 

I0:5t0 .0714 + gto.0673) + 2 (o-0674)+ o"063 

9 (0-)06 74 

Eydy.y-

.By. datu 

6 

hal t omput 

2 

.....).. do.=0.,oz!, h-o.2. 

2 

16 

D).=takin9. 

6, hflXo9o). (0.2)4(0).z Co. 2).[-0.0-2. 

2 

E.0.0638 

2 

6 

t-08 3to 
ke = hAC+h,.Ho+ Ks) 

h,kk3,k4 

52oth.th0.2.2C0..0R.3S 

l66 2t02 

(o-2).{.o 

K3 (o-2)L03-0.l=0.166.2. 

0(667 

h=02 

S4..o.2)6620-2-] = 0. (414 
(o-2) (o-2,1-l662) 

6 

9(o-2)= l+ L[o-2.4 200-1667)4.a(o-t662)tol4t4) 

the 



47 Use 

dy 

...e.e. 

.. 

...... 

By data : 

6outh ou clu R.k method to ind y a.. 2=0.! 
.F.ae...*+.2y..yo).=o..and 

.f9).E 3e? 
ho idt tompue 

..A.=.6.4oyo)= co-)p co, o) = Co.)3e+ axo) 0.3 
S.hA[..t..t k.)...(o:.)..o.0.S..9:45). 

K (o -1) C 3e 00 +2(0-1S)] =o.34s4 
5a...h.tf.Ao.t.. ..ka).coDf.D.:.DC.0.72.7.). 

Use 
oe..eee......... 

6s = co-) [3e 2(01727)]o:3499. 5s. O-o 

64=h4cio.th.ot+k) = o" (o!o.349.9. 
6t..o.).3.e 

17 

b.ig....Mo20go0 b=0.| 

t, k 2..,.5.3.5.i...... 

co.).e0.+o.9+2(o3454) 2(o. 24g9).+ 0. 4o5J 

4LO)0-347 

hoU.... Mdea Runge -kata mathoc..to 
that. dg293.y2.a. 

SoBy. dalaSXAY) X93doyo=! 

hal xcowyuite 

t 

ned to.compteyu.).Ihi implieythat o.thl 

2 

given hot 

KKe, k3kt. 

53..h.[.39.th9o.t K..Ce.s1).f.L:o..0rI3S) 

cOmpt y(!-) 

******** 

O2(o.34.99)T=0.4-0!S. 
haue.oh)= yoL 6.t 2k2 2ka.tKt2. 



So1 

53 - (0-)l-os) (-or335)"3] 0-t068. 
54..= h (1o+h, otk3) (o.1) 1(-l,-(06.8) 

.54.o-)[Ct) (-068) V3] 

6 

...... 

URe haue Y(oth) = 9%+1 (k,+2k2+ 2K3 tS4) 

Thuy y-)=| 068 

cOmpute.yco-) 

18 

2(0-D 67) + 200 -1068)+ 0- I|38) 

6Uing Runge-kutHa method kauth adu tind yco-2) ju 

the Eq 'dy g-4 yß) taw ng.h. 
d y+ 

6 

Jor t o0s 

0-38 

The probam hoy to be done in e tHagu 

T tagefey)= y-do=0. yo= he0.! 

hal i comt kiike, k3,ka 

kz = (o")||-05 -0050.09) 

(04rtor0S 

K3= to h}[ 7o+a..Yot kz) lo")(o-orl-04sT) 

b3 = (o.1)| 10455 -0-r <0-0909 

l" 0909 0| 

Ke=b(oth.yo+k3.)= (o. ){(b., -0909 

h=0 

..0..0332. 

6 

4(0.)t.ot0l82+ 0"|818 +t o-083 2) 

yo1) Ir09|67 l 091 2 



Aga ud 
K 

|h 

have. by uing the sar 

63- 0 (967 

y+ 

(o-)f(0"I,1· 0912) = (o-1)0912 -0 

D2(0.)2(0-Is- 328 ) = 0.0766 

K3= (o " )f Co.s, I-( 29 s) = o. o165 
tKt= (0) t (0 2 o"0To75 

Now Yoh) 

.staqe. 

YC0.2 )= t.t9s9 

Tnd stage 

e+.e... 

6= o-1795 
63 =0" |793 

Sam 

......e 

.yo2)L679of |679 

19 

l"l6y1S) 

hornulae 

...... .....!. 

golve y ) d (y'+ x') dyo a0..2. 
that .inhaly..by..cpp lyng..R-K 

method 

YCo 4)= |"37S25. 

Yo o92 

|-09) 2 +o| 

t,k2, ky, k+ 

ot k+ 2 kt 2k3 + k +) 

.94.y.. akng.ho:2 



(o1 

Milne's predtcBor and corrector sormulae. 

Couiclu the 
****.*t*t.. 

Auo 

.... 

{oua e dilumineel aluuet yuo) = yo..9, 

and 

(P) 

Pxoblems 3 

predcta and correte eAlee to compule yCM4)y+ 

di=0-2 
2=04 

d. e. dy or y!f,y. w th d. set 

..........*****. 

73 = 0.6 

3 

2 

20 

th 1o t 4h 

***......... 

y(t3)> y3 

yot4h (2y!-9 + 2y) 

Given hat dy-1-y2 and he date yLo)-0, y0-2 )z0-02 

Y Co-¢)= 0"0795, y0-6) = o" 1762. 

oy.. appying. Milnd methoc. 

3 

......... 

L.....4.... 

we pepae te toble ing the table uing the qiven do 
ellntially uquired hcoaappysng.h. 

Yo.0. 
y002.. 
Y2 =0019 5 

By Miln.mthod 

93- 0|762 

3 

2912..Cprde ete. jornula) 

............e.*.e. 

Compu 

ss 

...A.. 

(predi cto 
y o) yo + 4h 2y -9+29:) 

y 0-o2=0 

date 

9f0.2-lo02) = 0"996 
920."4.-(0-0195) 0- 3937 

kormula 

uwhich &. 

044(0-2lato1996).- 0-3937+2(0-5689)] =o304g 

Y2'=06-(0«76 2) = o"s6&9. 



Nouw Ye 24-4= 0 8 - (0- 3049)=0.707 
By (orrectas o mulo 

yO- y,+h ( Y' + 4 y3+9.9.2. 

No w, Y4' 

3 00195 t02 0.3927 +4 (o- s689) +o707Jz0-3046 

************ 

y4 0019 5 

2 

-y, 
Subshitukng olu.a. 

12(2 

24 =(·4 

3 

3 

Thw, Y4-44 (0-Y) o3o46 = 

L......... 

21 

9 Apply Milnù. methad to compul yu-+) osreeta to joeu deumal 
plac .qven dy =49 

02.L.:292..... O.2[o: 3937 4 4 tos689) +0-7072J b30 46 

s u), ylrde22156,y (i-2)= 2-4649, y-3)= 2.7S14 
At we hall ap Qus the Jotuping obe 

Yo.2 
=2-21s6 

D-8 - (o3046) o.7072. 

Y2= 9-4649 
Y3 21sl4 

********...t. ******es 

and.solloig data 

3 

9o'2 + 2/2 = 2 
9- (t-)+ 2-2156/ 

.......... 

we haue, YcPy+4h l2y-9+ 2y 

Y,' -( 2)+ 2-4649/2= 2-672+r 

........ ........ 

.............see.*.tee*e*.ee.*...***.. 

2-3178 

.. y.cPl= 2 + 4(o-) a(2-3119) -9-67245+ 2(3 065)]3-0793 

Hene, Y 14-+ Y4 =l i-4)+3-0193 = 3. 49965 

2 

9,0 D. 4649 +0[2-6724f + 4(3-0 6s)+ 3-4996s] - 3-0794 

U -(.49 + & 3- 0794 =3 4 997 

thiy. value y y again in coscecto jormula 



ho jollouorng table qivey thu iol9 o 
a=45 ung ind value 

Use -tho 

yl: 0)= 3-0794 

o 4 

22=42 

234 3 

24=44 

SoBy data S1y!+y' 

Corye ola toice 
.****................ 

y-0049 ||0097 l-0143 

at 

4:| 

3 

fince 
aus qiven by 

yi=t:0049 

22 

y2l0097 

Y3=0 143. 

3 

Ya= l-ol6 

4-3 

+hCy+ 493 + y4) 

we have mlni p-c korimelae 

44 
1"o 181 

52 

yol242 -0-0s 
x4 

52 

4=2-(1-0049)=0483 

57y'y-2 =0 
Milnes..Ctormulee 

5X4-I 

yl2-Cto09)=00467 

.........eeee. 

9, >9 44h (29,y+294) 

Y3 =2-(I"0143)*=0>0452 
5x4- 2 

5X43 
yal2--018)= 0-0437 

equire Ys, the EQuivalent 

0 

5X4-4 

in the tandadtorm. 

fomqtheu kornaulaa 



Hence, YP|.0049 + 4(o .j)l'2(0- D4 61) -004s24 2lo.0491)) 

9.4 

023 

Now 4e - 2-yr2 2-tio 23)0-0424 

y t023 

a-013 
........,... 

****.**AAs 

Hene, yrte) (:0143 +o:1 [o-o452 +4(o-0437)+o-b42+] 

*********** 

23 

find yto- ) Mom dy aty qiven that yco)=2, 

9 

3 

yto-2)= Q"013.,yLo-4)=a.452 yo-6) 3-023.. by uing. 
minis predict and corre cto kunula 

21............... 

di 

....,....***t* 

Sx4 

c) 3.1949 

3093co6)3+ 3-023 - 3a39= 9' 

yl aS4y. 

Co2)3t2073 = 208]= Y} 
(o-4) + Q-4s2> lsl6 = Y2' 

**..s**..... 

9) =2t 0-2661 124=2+&-l6o9=4(60 98 
94=24 y4=Lo.&)+ 4:16098 = 0-512+ 4-16098 = 4-6129 

.....h... 

eeeseeeeeseesenu***** 

= a"452 + (o-2) 2-516+ 12-95 6 + 4629 

y.0 2 4r2 + D "0666(20o" 1449) = 2452+|3429 

+6- 478 



S>1, dy. 
and yCo3) ***.,.... 

d1 

04 

by inq Mily 

Y4. 

2e-4yo)=2, y(o-) - 2-01D4 Lo-2)= 2-040 

diomal plaus 

2-040 

2-090, ind 
******..... 

3 

Y0- -|623 

By. Miw P-c method. 

yo 21621 
Y2e04 

0 
2 

ptormuda - yc= yot 4b [2y'- + 29: J 

..Zo..e-2 0 

ndylo+) corred to 4 
pxecietea couetto mithod. 

Y2eo2 

= 2+ 4 (0-1)) 2 (Q-0003) -o402: + 2t0- 697)J 

....... 

24 

Y4c) = a. (621 
Y.c.04) > 2.l62| 

........ssre 

2e°2olo = 02003 

Y2 2e0209 =0 6097 
....... 

942-04+ 0«Lo4o)8 + 4 to G091) to823 

02 

2l62to8215 

Appayng.. Corre ctor tornuula acan 

4 =0 4028 

... ...........se..e** 

Y4 cc = 2-04 t 0Lo 4028+ 4Co 6091) +0&2 LS| 
3 

ss**.********s******** 

3 

6Apply. Mil method to Rnd 

......eee.. 

....f...........*s.*.*...*.*****.s*.. 

h...40"J 

923) 72144704 

iven. 

......... 

O090 



l923 

de 

tst**t***.. 

(7214 

4 

y= -0:2 x (1-g23).073966 

..JA... 

9706 93'= -0-6Xt 4706)= -·29 759 

9,c= a+4(0:2) a(-o-73966) t1RSP + 2l1- 297r9)] 

- 2+ 0 2666 
4cP -0- 6 22S 

3 

3 

44.Lon8)(0622r2 

3 
yc0 = y2+bL+ 44 + Y4'J. 

2"636 

-04XI7214) =-l |9s2e 

= 124 + (o. 2) 

Y= 6:72 
=4426 2 

25 

o*******.........| 

"CP) z 6 g661 

-{"47934|"S29-2s9 ST 
29r912 

3 

yc2) by ng. Milny p-c 

.... 

72 14+.0-0666l-669s66] 
(o 7214 - 0 44526 

C.t). 

****s*..*******..eesee**ee***** 

34CP>[. &89|2 

-|" (SS2S19036-0-31002 

9e )2-(666 

method 9tuen 
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