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Chapter 1-2 Summary

· Chapter 1 – Introduction to Differential Equations
· Section 1 – Definitions and Terminology
· Partial Differential Equation – An equation involving the partial derivatives of one or more dependent variables with respect to two or more independent variables.
· Ordinary Differential Equation – An equation involving derivatives of one dependent variable with respect to one independent variable.
· Order of an ODE – The highest derivative that appears.
· General Form – A first order ODE can generally be written in the form:
· M(x,y)dy + N(x,y)dx = 0
· Linearity – A first order ODE is said to be linear if it can be written in the form:
· an(x)y(n) + an-1(x)y(n-1) + … + a1(x)y(1) + a0(x)y = g(x)
· Interval of Definition: An interval in which the solution and all relevant derivatives of the solution are defined.
· Particular Solution – A solution in which all arbitrary constants have been determined (see IVP).
· Section 2 – Initial Value Problems
· Initial Value Problem – A problem in which initial conditions are provided to facilitate the determination of all arbitrary constants.
· Existence of a Unique Solution – Beyond the scope of this summary. Suffice to say, solutions do exist to IVPs when very stringent requirements are met.
· Chapter 2 – First Order Differential Equations
· Section 1 – Solution Curves Without the Solution

· Autonomous Equations – A FOODE is said to be autonomous if it has the form:
· dy/dx = f(y)
· Section 2 – Separable Variables

· Separable – A FOODE is separable if it can be written in the form:
· h(y)dy = g(x)dx
· Solution by Integration – Once in the ‘standard’ form, just integrate both sides:
· ∫h(y)dy = ∫g(x)dx
· Section 3 – Linear Equations

· General Form – Linear FOODE:
· y1 + p(x)y = g(x)
· Homogeneous DE
· y1 + p(x)y = 0
· General Solution – The general solution will be of the following form, where yc is the general solution to the homogeneous equation, and yp is a particular solution to the original equation:
· y = yc + yp 

· Integrating factor – Given a Linear FOODE of previous mentioned form, one can find the ‘integrating factor’ to be:
· e∫p(x)dx
· Solving – Once the integrating factor is determined, you can solve the Linear FOODE by multiplying both sides by the integrating factor, integrating both sides, and finally solving for y:
· y = ce-∫p(x)dx + [∫(e∫p(x)dx - g(x))dx] e-∫p(x)dx
· asdf
