MA 314


Midterm Exam – Study Guide

The Midterm Exam will cover Chapters 1, 2, 3, and 4 (including extended difference equations material as in Project 1 and class lectures). Students will be expected to give definitions of the terms and comment on the topics below, as well as solve simple problems, not requiring technology. 

CH. 1
Sequence, dynamical system, 1st and 2nd order difference equations; initial condition(s), characteristic equation; equilibrium of a dynamical system, long-term behavior of a dynamical system, stable and unstable equilibrium, oscillatory and chaotic behavior; systems of difference equations, sensitivity to initial conditions and long-term behavior.
CH. 2
 Mathematical model, fidelity, cost, flexibility; six-step modeling process, proportionality, geometric similarity, characteristic dimension.
CH. 3
Model fitting, interpolation, approximation; formulation error, truncation error, round-off error, measurement error; absolute deviation; Chebyshev criterion, residuals, linear programming; least-squares criterion, deviation of best least-squares fit of linear curve (y=ax+b).

CH. 4
Empirical model, data transformation, ladder of powers; Lagrange interpolation theorem and Lagrange interpolation formula, advantages and disadvantages of high order polynomial models; smoothing, differences and divided differences; spline functions, cubic splines, natural spline, clamped spline.

Problem solving: Problems similar to the homework, which will not require technology. In addition, problems similar to project 1 difference equations and applications. There may be a take home part, requiring use of technology.
