Exercise 17.4

Chapter 17 Second Order Differential Equations 17.4
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Consider the differential equation is "= xy.
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The given equation iz
(x=3)y42y=0 e (D)
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The given equation is ¥"+xp '+ ¥ =0 —meeoeeeee - (1)
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Azzume there 13 a selution of the form
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Substitute in differential equation y"— =10
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The given equation 18 ¥" = 2 --—-—--—- (1)
Let y=""c,x" be the series solution of (1)

w=ll

On differentiating
¥'= Z b .:'xx”_l
el
And y"=2n(n—1)c,,x”‘2
-2

= i [?@ + 2) [?@ +1)c,,+2x”

a-dl

Substituting 1n (1)

w

Z [?H- 2) [?z +1jc,,+gx” = Jri:c,‘,x’d

n=l n=ll
Le. Z[n+2) [?z—i-ljc,ﬁg:r” =Z::,,_1:Jr7d
n=ll n=l

w

LE. 2olat2) (4 opar” =2 caax
n=0l 2=l

w

Or 2 (n+2) [m+1)c”+2x”—ic,d_1x” =0

xa=ll H=l

Hal

O Zeg +Z|:n+2)(n +'l)':,‘,,+2:1rx—Z:.:,,_l:lr’é =0
Hal

O Zeg +i|:[n+2)(n+1)cm+2—cx_ljx” =0

Ha=l

Equating coefficients on both sides

2e,=10
]
And(m+ 2)[2n+l:lck+2 =eppm el
That isc Cal pelide

"3 D) (n+2)



Pt n=1 o=

23
[
=2 ¢, =-1
Y3
&
n1=3, ec.=—2=0 (Ase, =0
= s e =0)
n=4’ 66—6—3: Cu
56 2346
Zimilarly,
P T | S
’ 67 3467
n=6, «c ——O
798
n=7, go=-t=__0
89 23568%
n=3%8 ep= AT L———————————————, and s on

510 3467510

In general, we have
o= 1
2467 (30 (B t1) -

Cn

And oy =
" T o5 (Bn-1)(3)

Thus the general solution of equation (1) 12

xﬁ x3?!
B 1+ et e e g ok Ay
d C“{ 23 2356 BB e (32— 1)(3)
4 x3x+1
+ P + ......... e e
Cl[ 34 346 34 (32)(3n+1) }

Chapter 17 Second Order Differential Equations 17.4

The given equation iz
yloxp—y=0 s (1)

Let y=3"5,x" be the series solution of (1)
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el
And y”:in[?@—l)cxxx_z
H=d
N Z (2@ + 2) (2@ + 1) CppaX
n=l]

substituting in (1)

w

Z [n+2) [n—i—l)c,mxn - xincx;\'”_l —ic,éx” =10

r=ll wal x=ll

Cr i[n+2)[n+l)c,é+gx”—inqx”—iqx”=U
n=ll n=l r=ll

Or i[n+2)[n+l)cm+gx”—inqx”—iqx”=U
ra=ll w=ll ra=ll

Ot Z[(m+2)[x+l)cx+g—ﬂc,—c,,]x”=0
n=l

Equating coefficients on both sides
(?2+ 2)(23 +1:lc,¢+2 —[n +1:lc,¢ =0, 2=012 ...
(n+1)e,

That 1 =
e T L) (1)

.........

Thatise,, , = 6”2 L m=012...

el T



Put n=0, g,=—

e
n=1, ;= El
n=2, ¢ =2=50
4 24
n= 3, o5 = C_3 = C_l
3 35
n=4, ¢ = G b
6 246
W= nis e C—l——————————, and so on
T 257
In general zolution we have
TR | S
T N (2%)
o
And =L — =123
W BT ey o
Then the series solution 12
R R G N S S
2 4 e
=g 1+ —+...... W
2 24 246 (2x)
.7.’3 xj x2x+1
5l WP i K vty (SRR £
| B35 B (20 +1)
[ 2 & "
=5y 1+—+ 2—+ .......... +?¢_+ .........
| 2 221 2l
b B 2" nlx™
to | x4+ =—+ o + o
| 23 54321 (22+1)]
w x2m w 2:! » Ix2m+1
= r +
L ()] a2 (2n+1)]
e g ° (2n4+1)x™
NOW _JJ"= CuZ :'!x ( )

575 o 9L TEs. (e
From the given initial conditions

y[U) =i andy'[[]:lz ]
Wehaveey =1, ande, =0

Then the required solution of given imitial value problem 1z
x}x
®nl

y:
=3

T

b2 ™

Or ¥

Il
o

Chapter 17 Second Order Differential Equations 17.4
The given equation iz
yEy=0 e (1)

Lety=7"c,x" be the series solution of (1)
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The given equation iz
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Lety= Z.::xx” be the series solution of equation {1}
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Then the series solution is
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By given initial conditions
y[O) =0 andy'(O) =1
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(a)
The given equation iz

Pyt aty =0 e (1)

Lety=73"c,x" be the series solution of (1)
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On differentiating y'= 3" ne,x™
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