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Select 3 fields out of the 6 fields and answer the questions. Use a separate answer sheet
for each field.

2. ʲඍํఔࣜ (Differential equation)ʳ

ؔ y(x)ͷඍํఔࣜ

(x4 − 1)
dy

dx
= y2 + 2x3y − 3x2

ʹ͍ͭͯҎԼͷ͍ʹ͑Αɽ

(1) ༩͑ΒΕͨඍํఔࣜɼyp(x) = ax3ͷܗͷಛघղΛͭ࣋ɽyp(x)ΛٻΊΑɽͨͩ͠ a

ఆͱ͢Δɽ

(2) ಛघղ yp(x)ͱؔ u(x)Λ༻͍ͯ y = yp +
1

u
ͱ͓͖ɼҰൠղΛٻΊΑɽ

Consider the differential equation

(x4 − 1)
dy

dx
= y2 + 2x3y − 3x2

for a function y(x). Answer the following questions.

(1) Find one of the particular solutions yp(x) of the form yp = ax3, where a is a constant.

(2) Obtain the general solution with the replacement y = yp+
1

u
, where u is a function of x.



(1) Let y = aX ,
= 3ax"

=> (xx- 1) -3ax = ax) + 2aX - 3x

=> 3ax"- 3ax" = (a +2a)x0- 3x

=> a = 1

(2) y = X+ ,
=3x-

=> (x
*
-1)(3x"- ) = (x++)+2x(X)+2) -3x

-

=> F=

=> -u =

x

=> u =e()) dx+c)

= =x(X+ c)

=> y = X+ CER


