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Ordinary differential equations of the form
(| wy = a(l+b(0) |u"'u, > =d/dt, (1)

are considered. Here u = u(¢) is the unknown, and as the fundamental assumptions it is assumed that

+ a> 0 is a constant;

* b(?) is a continuous function defined near ¢ = +°.
When « =1, equation (1) reduces to the linear equation z” = (1 + b(¢))u. So equation (1) can be
regarded as a generalization of linear equations. In this sense equations of the form (1) are often called
half-linear equations.

The main theme of this thesis is to find the asymptotic forms of every solution of equation (1) under
various smallness conditions imposed on b(¢). It should be noted the following two known facts:

Fact 1. Forthe case of « =1, every nontrivial solution u of equation (1) satisfies

u(ty ~ ce' or u(f) ~ ce’ as t — oo, ¢ = constant # 0 2
if b(¢) satisfies some smallness conditions near +oo.

Fact 2. 1fb(f) = 0, that is, if equation (1) reduces to the equation with constant coefficients

(w|*'wy = oful""u, (10)
every nontrivial solution # also satisfies (2). In fact, all solutions of equation (1o) are explicitly given
by ce', ce”, cE(t + T), and cF(¢ + T) with some constants ¢ and T, where E and F are, respectively, the
generalized hyperbolic sine function and the generalized hyperbolic cosine function. Since E(f) ~
cie, and F(f) ~ c2¢' as t — <o for some constants ¢;, ¢2 > 0, we find that (2) holds for every
solution u of (1o).

From these observations, it has been conjectured that, every nontrivial solution # of equation (1)
also satisfies (2) if b(¢) satisfies some smallness conditions near +o°. Affirmative answers to this
conjecture are given in this thesis.

In the first half of the thesis, the equation

(| wy = a(l = p(e) jul“u, (1+)
which has a more restricted appearance than equation (1), is investigated. Here p(¢) is a nonnegative
continuous function defined near +°°. The first main result of the thesis is as follows:

Main Result A.  Let further [“p(f)dt < o for (1+) and 1 - p(f) Z 0 for (1.). Then this conjecture
is true; that is, every nontrivial solution u of equation (1+) satisfies (2).

In the latter half equation (1) is investigated as it is. The second main result of the thesis is:

Main Result B. Let further [”|b(f)ldt < c© and 1im«b() = 0 for (1). Then this conjecture is still
true; that is, every nontrivial solution u of equation (1) satisfies (2).

To prove Main Result A some comparison principles are used. On the other hand, to prove Main
Result B, the generalized Riccati equation associated to equation (1) is used. By analyzing asymptotic
behavior of solutions of this equation, Main Result B is proved
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