
18.03 Goals

You should strive for personal mastery over the following skills. These are the skills that
other courses at MIT will expect you to have when you finish 18.03. This list of skills is
widely disseminated among the faculty teaching courses listing 18.03 as a prerequisite. You
must become proficient at them to prepare yourself for those courses.

1. Model a simple system by a first-order ODE. Visualize solutions by using direction
fields and isoclines, and approximate solutions by using Euler’s method.

2. Solve a first-order linear ODE by using an integrating factor or variation of parameters.

3. Calculate with complex numbers and complex exponential functions.

4. Solve a constant-coefficient homogeneous linear ODE by using the characteristic poly-
nomial.

5. Solve a constant-coefficient second-order inhomogeneous linear ODE with sinusoidal
driving term. Compute amplitude gain and phase lag, and recognize resonance.

6. Use linear algebra notions such as span, linear independence, basis, dimension, nullspace,
column space, and rank to understand (i) the set of solutions to a system of linear
equations and (ii) the vector space of solutions to a homogeneous DE (or systems of
homogeneous DEs).

7. Use Fourier series to find periodic solutions of linear ODEs.

8. Solve first-order linear systems of ODEs using eigenvalues and eigenvectors.

9. Recreate the phase portrait of a 2-dimensional linear autonomous system from trace
and determinant.

10. Determine the qualitative behavior of a nonlinear autonomous ODE or a nonlinear
autonomous system of ODEs by linearizing near critical points.

11. Use separation of variables and Fourier series to solve PDEs such as the heat and wave
equations on an interval with boundary conditions.


