CSCE 340/840 Numerical Analysis I

Exam 1  Study Guide

Exam is February 19, 2002

You will have 75 minutes to earn 100 points.  

The exam is closed book.  You may use one 8.5” by 11” crib sheet.  

All of the questions on the exam will be multiple choice with five choices per question.  You will designate your answers on a machine readable answer sheet that will be distributed with the exam

The room is crowded so please keep your eyes on your paper and not on your neighbors.
Topics

IMPORTANT:  You must know how to take the derivatives of  eax  and ln x.  Also be able to integrate ex.  

Computer representation of floating point numbers


Finite number of floating point numbers


Underflow and overflow


Machine precision


Chopping and rounding operations


Examples:  Class notes, homework, ES1.2(4-8,15,16), ES1.3(1)

Taylor series and error including number of terms for a specified error


Examples:  Class notes, homework, ES1.1(7-15)

Understand the bisection method, how to use it, and what the error is at each step.


Examples:  Class notes, homework, ES2.1(1-11)

Fixed point iteration


Requirements for convergence and unique solution


Which fixed point method is faster?


Examples:  Class notes, homework, ES2.2(1-16)

Newton’s method.  Be able to write it down for a given f(x) and perform one or more iterations.


Difference between Secant Method, Newton Method, and False Position Method.

Examples: Class notes, homework, ES2.3(1-10,12-16)

Order of convergence including how to determine the order of convergence.


Examples: Class notes, homework, ES2.4(1-9)

Aitkin’s (2 process and how to use it including Steffensen’s Method.


Examples:  Class notes, homework, ES2.5(1-11)

Roots of a polynomial using Newton’s Method.  Order of convergence for multiple roots.


Examples:  Class notes, homework, ES 2.6(1-6,9)

Lagrange interpolation including Neville’s Iterated Interpolation.  Weierstrass Approximation Theorem.

Interpolation error.


Examples:  Class notes, homework, ES3.1(1-20)


Divided differences and interpolation


Be able to create a divided difference table.


Be able to use numbers in table to do interpolation.


Be able to estimate or calculate the error of an interpolated value.


Be able to determine if the data represented by a table is a polynomial.


Be able to construct and use Newton’s Interpolatory Divided-Difference Formula


Examples:  Class notes, homework, ES3.2(1-15)

Cubic Spline Interpolation


Understand what a cubic spline is.


How to set up the equations to determine a cubic spline.


How to solve resulting equations to get cubic spline


Examples:  Class notes, homework, ES3.4(1-16)

Numerical differentiation and error


Examples:  Class notes, ES4.1(1-15)

Richardson’s extrapolation


Examples:  Class notes, ES4.2(1-10)















































































