
Review Sheet for MATH 301-002 (Winter 2012)

This review sheet highlights the main items to be mastered for the final examination. The
list is non-exhaustive — any notion introduced in class may appear on the examination.

Initial-value problems

• know the theorem of existence and uniqueness of solutions

• know the theorem of consistency/convergence for one-step methods

• be able to transform a system of higher-order differential equations into one first-order
differential equation in vector format

• know the Euler method and its analysis

• be able to derive higher-order Taylor methods

• be able to determine the family of parameters for the Runge–Kutta mathod of order 2

y(t+ h) ≈ y(t) + w1K1 + w2K2 with

{
K1 = hf(t, y)

K2 = hf(t+ αh, y + βK1)

• be able to recognize the Runge–Kutta method of order 4

• be able to derive the coefficients in Adams–Bashforth and Adams–Moulton methods

Boundary-value problems

• know the theorem of existence and uniqueness of solutions

• know the shooting method for linear problems

• be able to derive the shooting method for nonlinear problems once the secant or Newton’s
method has been recalled

• be able to write the system of equations for the finite-difference method and to write
down the appropriate iterations once Newton’s method for systems has been recalled
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Approximation Theory

• find the discrete least-squares approximation by polynomials of degree n using the nor-
mal equations

• find the continuous least-square approximation by polynomials of degree n using Legen-
dre polynomials

• find the discrete least-squares approximation by trigonometric polynomials of degree n

• find the continuous least-square approximation by trigonometric polynomials of degree n

• Chebyshev polynomials: know their definition, the three-terms reccurence relation, and
the orthogonality condition; be able to derive the extremal property and the error bound
for the interpolation at Chebyshev zeros
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