Set 4.4

Question 4:

Indicial equation yields r1 = 0 and r, = 3 (Case I).
Substituting the usual trial solution yields:

2 Z(r +4)(2r + 20 — D)™ 4 Z cir Tt

i=0 i=1
implying
r= r=1
C; = & ¢ = Gl
2i(2i — 1) (20 +1)2i
Co — 1 Co —
C1 = —% C1 = —%
=7 =3
C3 — —é C3 — —%
=g =g

The two basic solutions are:

1_£+x_2_x_3+x_4_ = cos\/T
20 41 6! @ 8l
and 232 G52 T2 9)2
(x1/2 T + ST + o ) = sin+/z
Question 6:

Indicial equation yields 4 = 0 and ry = —1 (Case I1I).
Substituting the usual trial solution yields:

o0

Z(T + i) (r+i+ Ve 4+ 4 Z Ci_gx" T2

1=0 =2



implying, for r =0

—4c;_y
G -
i(i+1)
Co =
Cy = —2;,%
4
Cqy — B
43
Ceg — 7
44
Cg = 91
(c1 = ¢c3 = ¢s = ... = 0). The first basic solution is thus y; = Y .-, % =
sin(2x)
2¢
Substituting

Z et 4 kyy Inx

1=0

into the equation yields % + .... The only way to make the 27! term equal to zero
is to take k = 0. After that, it is quite simple to do

. —4c;_o
T 1)
Co = 1
Cy — _2%
Cqy = %
Ceg — —;é—?
Cg — %

_gykg2k-1 cos(27)
R :
Question 8. Indicial equation yields r = —1 and 0 (Case III).

which implies that the second basic solution is >, , (



For r =0 we get ¢c; = ¢y =1, and

2ici_1 — Ci2
Ci = —

i(i+ 1)
1
02—5
1
Cg—i
1
C4—I
1
0525
_ 1
CG_E

resulting in y; = e*. For the same reason as in the previous example, we have to
take £ = 0. And, for the second ¢ sequence, we get: co = ¢; = 1 (¢; can have any

value)
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implying ~ for the second basic solution.

Question 12: Indicial equation yields r = 0 (double - Case II). Substituting
yields ¢; = c3 =c5 = ... =0 and

o = Ci—2
7 3
22
_ 1
Cy — 22
_ 1
C4 = 3302102
_ 1
€6 = 350312
€8 = 38(an)2
1

Ci0 = 210(51)2

2k

which Maple helps to identify as the following Bessel function: 3 .-, 22;’57,)2 =
IO (ZL’)



Chapter 4 Review:
Question 22: Indicial equation yields » = 0 (double), matching the coefficients

gives ¢c; = cg = 1 and
(22 - l)Ci_l — Cj—2

C;, =

Z2
_ 1
Cg—i
_ 1
03_5
1
C4—Z
1
C5—§

implying that y; = €. Substituting y; In x into the equation results in 0, e” In x is
therefore the second basic solution.



