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Taimar VAtoe PROBUEMS FoR ORINARY DDIFFERENTIAL
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firet order differential evuation

Suppose the
dy S -F('X Iy) e @

da
is given with ~the 'ml‘ntia) condition 4 (X,) = Yo e
Is we can obtain a Formula for the “Solu P
either divectly or by the

[ umerically »
may evaluate 1t 1 | ’ . |
use 0'6 kables. Tf that toymu,q is too Comphcated o7 6

no gormula ﬁov the ~b0lution i¢ Qvailable , we may ap‘py
Sbep-by—step method - Th thig method we Start {Sfom

Y (%)= Yo and proceed with the approximate value of Y,

: - s +h . the
+for the Splution og y tn O at =% = %, TIn

Second Step we Compute an approzimate value Y, of the
Lolution at x= Xy = 9(0+&h etc. Here h is a ﬁ,zed

Number Called Step sige -
Single Step methods (or) Peintwise methods :
A series for Y in tevns of powers Of X,

we of y can be Obtained bj direct

Fyom thich the Val .
“The methods of Taylor and p:ca'rd belong

Substitution
o these type.

Muleigtep methods Cﬁll Step by Step
Th a et of tabulated Values of x and Y,

Y by itevotive process. The methods of Eule”,

methods :

we Obtain
Ru‘\se-Kutta, Milne , Adam- BMh»fo‘Yth ete.. be’anj +o this

type. Heve the values of y ave Computed by Shovt

)

|
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Steps for equal intewals h 05 the FndePendenl: variable.
“These Values e iterated il we get the desived Qccuracy.

Hence these miethods ave Called Step by Step methods .

'Tc'}jlor Series method :

Yo = g hz n 5 AZ ym e
= + h +h_y, h_ Y,
9’ 30 ._,—I-—yo o?! 3!
¢t = Nt h o % +h
where oot sty nd Yy = Y XD Y (x+h)

3;:'-.1 s & ' 2 n i h3 " "
ya: y.*_,l”__.gu”':‘l—"- 94 -—5—'—5]1

§!

iy = W +ah)
where h = A- ’JL‘,l and 9.2—” 9(7()=H(7‘° )
o

Q
1]

9" + 0y

93 - \Ja ¥ h 33 J!
| = = X *3‘1)
wWhere h = x— o ond 93 = 3(_7() y( o-
3
TIn ﬁeﬁe'ml )
' I h
Hn—m o 9:1 % —'—1'- Hn B s Yy yn
! 021
(j - %/(’k,) = 'J°';“ ; ‘J’ ' h 'j;!" wheve A, =
| I a!
i :
' \ e el R ) K’ )
ety = Yyaae N T 3
'. ; h' p ey 4 y -7..’.’1‘/
Js = Y 0#5) - D ek M wher ’ 1
e P
juwmi "
h oy '+ ' o i hese X =X,
Hoir T %) & Jr e e T
! 2
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Fivet oxder oog | OWVenidy = F1%9) , JC%I= 4 (B

£ g
or's Sevies method , Find Y Cte1) 9:ven

SRR

Type 1 ¢
@ Using Tajl
y'= x+y , YCir=o-

Solution: b o

Heve X = | /HO:O)
x =t Hl:‘?

yol = 9{°+50 = |

y'= x+y
. t_ 1+1 = 4
H” 2 +y’ g HolI o | + HD
]
(]] n . mo_ 3 =4
= 3 ’ yﬂ o
3 1l v 1 __a)
H'v - S . 30 = Jo
' L3 v
| 2 n 3 " h des
+ h +h 8
e yo+—h—90 *_,‘L__ e — Jo ¢ "

1 al

2
= 0+ 0:1 (l)-f—(o.:)?— ra) A By 1) (*Q)'FA(B,',L)XJ
Qt

4.
.4-5,:,-‘74.,---
-~ 0.1 +0-01 4+ 0-0003 +p.0000083

[l = o o3 ]
: sevies expansion find y at

@ Bs meons OE ’r-aﬂlov E
0.1, 0.Q Correct to three 6i3nii>‘icomt d:g:t;g

A =
3'CVQn dy P ay - 8@1) HCO) =0
d«
Solution :
Heve %, =0, Yo =°
%‘0’;1140&’.9::?’5/":7
I
3’__,35 -_-,3'6
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y - ze +ay 3 9D'= 3+ 2(0) = 3
y = 3e +ay > 3,"’3+°7(3)’9
H”, : Jex+oZy" : 3om . J(Q) o
o gt gg™ o ¥ Y = I8 e
w
+h y' +h y”*h 30”’+h "
Hl = yo Tyo ET- o 3 4—1

Y
Z X/
0+ 0.1 (3)+ (0-1) (9) + (021 (21) + (01D s5
T2 b ‘ a4

|

0.3 + 0.045 + 00035 0.000l8%F5 +

i\

= S

X, =01, .91 = 0 %9
Yl = e ™4 ah = H015F
y" - )367(' 4_33,' - H=0RE8 11.3425

e
3"’ B + 23‘ - A5 3bF- Ab. 0005

1

9|v . &3"“ . Syopad 553168

| 7 ? m ,J_h'* 9'V+.

h’+L.*,& !
- 3‘+~,,’9’ 2l ] &l ¢!
- 0.349 + (0-1) (4-0139 + (0") (n- &5‘%5)

b
+(ot) [M) (0-1J (54-04%7)

0.0S6F1 0. DOOLO (:trql
0-349 + 0.4o!35+ 6055+ + 6. 0022

+—Q.,.O.D.D—Q—Q—5

"
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Grives. J‘/_“ b fx, x. Q?J'

pt \J\J\

. 5 PO G - d?
- ‘ a1 Cp o feenCoud 0D E
,rL/[?‘r'ﬁ‘ ,r:i;f ovder §irnalfeeneo i;' 7_\(}(.}(,/‘%7)
. 2 dz _ ”_x
om of eouations dy - z_=", -
(=i e g “da “dx }jm' ; J

e G-
g | , Ztol=l Y taking h = o-1 ,to ge y )

toith 5(0 )
variables an
and Z are clependmt
and 2(0.4)-Her€}/ h
- .:)'AL/ <
% is indeper'denh 10wy Bt s
LS !
lligies s | Ry
Here ')(D =0 Ho = ’
. = U iy +7
| e Zam™ { e Z, —% ! 7 y+x '7‘, y
| H e : 80 l | _ e,_f-o
| = = = | -
| SR U | = e :
‘ — ——— ———— et
= T - : B Py
7 ] i 1 h ZD/__ ax, | Zz" =y +9) ; yo
y = X ~d Ho | il (2

BH ’Tay!or'd Leries ,

= 3 = + h —J—h ’{—‘1 .3‘_;,-
4= Ylnl Y, Y, &‘3

e e (o2 G} LB=1S

D" ¢y + (01 i fes o+

=1+ 0.1 + 0.005 + b.0000042

E(on) = 1. IOSJ
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! 2 "y 2 "
Sionfy = Tk hZ 4+ h_ # b E
al 3!

_N
"

3

3
2.
| e o 1)t + Could caypa (01 ¢y 4e

Q! 4

| + 0.1 +~0-01+ O- ooolb?

1 imale Val
@ US?nﬂ 'Taylo‘r <eries method Find Ct_f)}:ro?(rma ues

' = tve th a
og H cmd =z c::rraspond/nj to X-o-/My n &

clz _x—jl
= | and A “=inw = =
360):5’12[0) da T dx
xa:D, 30:_-_,2/ Zo:,
<.
H.': A+ Z zl= x-Y
/
H": g 2! z"=1—-24Y9 )
" !/
" h ol =" Z(YY +4. 7
y = Z
/-._—
4= nl = 4
P . »
4, = =3 =
& W o
HD = -3 Z, =
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Y = b xfx-t (g} + Snix=! (130 +

e s X—L | x-3x-Y
SxHAl (ig) + Tauxt (8)
Fx3 X—2 L x5 xQ
= d - _1‘.5/ % 2‘5— Ca __'__‘_’__ = ,li,q,
5 = 3
[y = - bb6? |
i le ustn
@ Find the (Yli&Siﬂg Loym in the bolfocumg tab f_
i on . | ;2 3 j
e's Intevpelation . X 0
l-(lﬁ':cmﬂ P ; , %] 9 oy 8( |

Solution :
WBH \aﬁrro.naele 'mte'rPolation {rovmula)
%) (2= (x-%3) Y,

H = -F'('X)-:

4 {a—~%) (2—%g) (x—23) y,

(’1,"‘70) (1."‘24) (X""zj)
+ (=% ) (x=x) (X=%3) gy

('Xl—’x")('xg—xl) (7‘4—7‘3) oy

4+ (2=%) (x=2) (x-%2) g,

(% =%)(%—21) (4,—%,) .

—
~
% of
>
\
Q
2
n
~>2
I
RS
~
o=
\
~+
/ )

i
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'.‘Lﬁe S . Stcend O der 0N Given < 3 . [(7 y, ff)) J()') Jqu
(D By Taylos's «sevies method Find ((o0-1) given ihat“’“ 2

y' :34—7(3 ,y(o)=l,y[o)~o
Selafiors

= 0O
Heve ?(o-‘—'olﬂo”/ Y%

) ': | +0 =1
8"’ S—r—xg' 3 Y, = Y + Xy Jo
' n ’ I 7(3": Q(p)+o =40
3"’=9+"3*3 p y“’=o'zyo+oo
] Ul
:,;23—4—')(3 ’ i it
l +
v n ",4_3” ’ H'v—- o!yo"}—wo yo yo
= (Q. +')(. )
y Y 9 G Q)+ 0 ! 3
3
g 1] —_,)() ")
. e o+ (X~
Yoo = y,+ (Roxe) gl + (A %) de T

2.
-0 s
o - [%—=8l 18] (%’l (1) + ©
|

(fx—o}"‘ L&)+

4!
2 4
by g 4 K-
yix) = 1+ 5 "3

lf.
[ Pl e EO ) s 2
L TRl - s B

2 R

i\

fj(o»l)

= 4 B 005 0.0000125
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&g L%, tid

N

@ Evaluate the values 06 E/(o./) and 3(0.2) 3'Iven
y'— 2y’ Y 4y*=o0 : Yroy=1 1 Yo)=0 by using

y ~Series method .

'TZleo
Solution - |
]
= = @
Heve 2p=0» yo_ I s yo
] ( I)— 2= _ :
4 yo = 9(0 gb 30 i g

9" = x )=y’
ym 'X_-&y'y”_—f'(y')z— ayy' ; Ho

1

w &ij'}]”’—F axyllyll_#-&ylyn
+ay'y"- ayy'- ay'y’

! m / . 2
cQ'XH H ) 443'31-}—&%(‘/")
— ayy"—aty’"

<
I

3
) A I-+ Cx—'xo)z g : —+ (7(—'70) g:”.}-...
= G Gy (BT B Y : 3!

11
3
= '+7‘(o)+’12(—/)+2£3,[o)*1 wWE o
o 3 A 4!
s T B2 BT 5
i 1

,.
H(O.l) 2= e ‘o.;)z,}- (0:1) 4 -- -
2 &
= 0.995008

| — 0.005 + 0D.000008 =

—

[Yeon - 09
ylo.2) = |~ loa) 2 foal’ 5 o
2 12

| D2 =P o.000I13

-~ 0.980133

[Jeo - oot |
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