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� A differential equation is any equation which contains derivatives.

� The order of a differential equation is the largest derivative present in the differential equation.

� In the differential equations listed above (5) and (6) are second order differential equations, (7) 

is a fourth order differential equation.

� Otherwise, it is called a non-linear differential equation.

� In (5) - (7) above only (6) is non-linear, the other two are linear differential equations.

� A solution to a differential equation on an interval is any function y (t ) which satisfies the 

differential equation in question on that interval.



First Order Differential Equations: Linear Equations

Dr. Moataz El-Zekey Differential Equation                                                  Lecture 1

� The most general first order differential equation can be written as,

� We solve linear first order differential equations, i.e. differential equations in the form

� When you integrate the product on the left hand side in this procedure, you always obtain the 

product v(x)y of the integrating factor and solution function y because of the way v is defined.
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Suppose that we have the following differential equation.
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Differential equations in the following form are called Bernoulli Equations.
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Second Order Differential Equations
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� The most general linear second order differential equation is in the form.

� The most general linear second order differential equation is in the form.

� When g(t) = 0 we call the differential equation homogeneous and when g (t ) ≠ 0 we 

call the differential equation nonhomogeneous.

� Here is the general constant coefficient, homogeneous, linear, second order differential equation.
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Nonhomogeneous Linear Equations
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Thank you for listening.

Moataz El-Zekey

Dr. Moataz El-Zekey
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