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Abstract

The subject of oscillation created a wide space for the development of
a large number of sciences in various disciplines, and among the sciences
that were affected by this concept was mathematics. The theory of
oscillation appeared for solutions to differential equations, which in turn
contributed to the development of many scientific and practical fields due
to the importance of oscillation, which is included in many physical,
mechanical and electrical applications...etc.

In this dissertation, our study dealt with the conclusion of some
measures of oscillation for solutions of ordinary linear differential
equations, where we found three measures of second-order differential
equations with variable coefficients, and we relied on the Riccati equation
to prove the theorems through which the sufficient and necessary
conditions for solutions of these differential equations were achieved to
be oscillating. We also found the necessary and sufficient conditions for
the fluctuation of the solutions of the ordinary linear differential
equations of the third order with variable coefficients after lowering their
rank and transforming them into a system of linear equations of the first
order, and then we achieved the conditions for the fluctuation of the
solutions of those equations.

Finally, our study also touched on applications on the fluctuation of
solutions of linear differential equations with fixed coefficients of the
second order, where we took some mechanical models and deduced the
equations of motion for them in two ways (energy and Lagrange), then
we gave the necessary and sufficient conditions for the fluctuation of the
solutions of these equations. We used Matlab and Maple software to

solve equations and plot their solutions.
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