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MATH 304 ) Answers to Test 9. W. T. KILEY

xzy” + xzy' - gy = 0; 0 is a reg sing pt, soy = ¥} Ckx
k=0
Ck[(k+r)(k+r—1)—%] + (k 14r) = 0 for k =2 0

With k=0, r“ - r - (Note g = (—%) = 2 . possible

[NSTIE

— —3 —
= O. soOr = >
danger! )

Take r = —% . C [k™ -2kl +C _ (k—g) =0 for k = 1.

1 = =C =
Then -C; - 5C; =03 C,0+C 5=0. SoC =C,=0.

Thus we are unlucky. (You knew in your heart that that would happen. )
Continue with C arbitrary or start over with r =
Ck[k +2k]+C (k+—) O for k =z 1.

-3 CO 5 °3 C0 ’ -7-5-3 C0
C, = i C, =555+ 3 C, = ——— . LetC 1
. 4 2010 ?
1 2:3 2 2-214) 3 22_3!5!

® n 3 3
g (17 1:3:5---(2n41) ne2 _ 2

n=0 271 ni(ne2)y

NI W

o

Nl

Then y, =

N =

=¥ -

Now let Y, = vy, - Then ylv” + [Zyi + y1]v’ =0

. _ X 2 2_ .3 _ 4 9 .5 11 6 ..
So v/ = e /y1 ; y1 =X X" + Tgx ng +

Thus v’/ = x - —X -0+, Sov = -%x - —Ilnx + Ox + --

Hence Inx -

_ -1
Y2 T 161

Inx + Y} bkxk_z

Now assume that y2 =y
k=0

1
1, ke 3% =
Then 0 = Z b, (k-—)(k——)x 2 + 2xy: + (x-1)y, + Z b (k=3)x"'2 - 2 ¥ b x 2
1 1 2 4
k= 0 k= 0 1 k=

[+:]
S0 Z [b (k- 2)k+b (k")]x 2 + ¥y [Ck_22(k—1) + Cp_q ]xk'é =
k=1 k=1

2(k-1) + C
1

_ 3
Thus bkk(k 2) = [Ck > (k- > ] for k = 1 .

1 -
So = by =3by; 0 =2C) +

21
3b =—[4C + C +§b]=—[—2+1+

k-3" k 1
; So b, = -4, b =8 . Letbd

1
15] _ -7 =7
g| =g Soby=5;

= o

2=

3 0 272

[y

yllnx + 8x_1/2 - llxl/2 %

372 7 5/2
S

Hence y2

Note that this y2 is -16 times the one found by the first method. Since b2

was undetermined, it was chosen so they would agree.
TEST 10 AUGUST 1-2, 1989

Do problem 4@ on page 310 by each of the two methods of section 7.1 and by the
method of section 7.4.




