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Section 10
2, If x=cos 6, then by the chain rule (text, Chapter 4, Section 5)

(ay  OF _dfdx___oaF 1 df_
d6 ~ dx do sin 9y sin 0 do

sis

Write the first term of the piven differential equatién as

1 d 2 1 d
sin 0 Hﬁ[(“" 0) sin 6 ET(X]

Then

1 dy  dy

1 d d
sine do - ~dx and sin 0 33( ]"Zﬁ[ 1.

Also replace sins by 1 - cos?g =1 -x2. Then
1 d 2 1 d d 2 d
ma‘a[m“ O)Hn—oa%]“ 'EE[(I - X )(a%)]
d d
o &)
= (1~ xz)y" - 2xy'.
These are the first two terms of text equation (10.,1)., The rest
of the terms are the same as text equation (10,1) 1f we replace
sinzﬁ by (1 -xz) as above,
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Section 11

4,

14,

clents. What 1s bl?

Substitute text equations (11,3) into xzy" - 6y =0 and tabulate
powers of x as follows:
8 s+l n+s
X X oo x

xzy" s(s —l)a0 (s+1)sal (n+s)(n+s -1)an
-6y -6a -651 -Ga"
Ench column (coefficients of a power of x) must add to zero.
Thus the indicial equation (first column) glves

8l -8-6=0, (s -N(s+2) =0, g=3 or s=-2,
For s =3, we find from the second column, a, =0, Similarly, fro
the x™*? column, we find

((n+3)(n+2) -6]a_=(n® +5n)a =0
so a_ =0 for all n#0. The solution corresponding to s =3 is

3 v

just aoxS =ag x", or

y==Ax3.
For s =-2, we also find a =0, n#0 (verify this), so the corres
ponding solution 1s y =Bx°2, and the general solution of the
given differential equation 1s

y=Ax3+Bx°2.
(Note that the given differential equation 1s an Euler or Cauchy
equation and so can also be solved as on pape 378 of the text.)

Hint:

Look at the second column of your tabulation of coeffi-

Compare the corresponding equation for a
D

10 .




