6
at),b(t) Bt DHZEHRNE LTROEMD TEREEZ 3.
dPx d
5 +alt) 4+ (e =0 (1)

PUT OfWcE Z XK.

() k21 %528 LT, 2=t"D»RX (1) DFETH 272D a(t),b(t) \ICHT 5 HE

> 1
TR K.

LI, B35 E> 1ISHLT (1) TROEZEDRD TObDLL, o) % t* &
ST R e LT,

p(t) = £2(6) ~ ko)

(i) a(t),b(t) Z p(t) Z HHWTERDOE.
(iil) p(t) =t D& Z a(t),b(t) ZED X.

(iv) (1) DFTXRTOMIPERTHRWZHADO L &, a(t),b(t) IZZHEATRNZ L Z2RE.
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Let a(t) and b(t) be rational functions of ¢. Consider the real ordinary differential equation

d’z dz
ﬁ + a(t)a + b(t)l’ =0. (1)

Answer the following questions.

(i) Obtain a necessary and sufficient condition on a(t) and b(t) for z = t* to be a

solution to Eq. (1) for each integer k = 1.

In the following, assume that the condition obtained in (i) holds for an integer k& = 1,
and let
d¢

plt) = 152(6) = ko),

where ¢(t) is a solution which is linearly independent of ¢*.
(ii) Write down a(t) and b(t) in terms of p(¢).
(iii) Determine a(t) and b(t) when p(t) = ¢.

(iv) Show that a(t) and b(t) are not polynomials if all solutions to Eq. (1) are nonconstant

polynomials.



