
Math 6321, Fall 2016
Due September 2

Homework 1 – Mathematical Review

This homework consists of two types of problems:

• Computational:

– These must be turned in via your personal Git repository on Bitbucket.

– If turning in C++ programs, you must also include a Makefile to compile your code
at a standard Linux command line.

– The names specified in each problem are only for the main program; you are free to
include auxiliary functions/files as needed.

• Written:

– These must be turned in either on paper or in a single PDF file.

– If turning in via PDF, the file must also be turned in via Bitbucket.

– You must show your work to receive credit.

1. (Written) Write the Taylor polynomial of degree n of the function f(t) or f(t, y) around
the point t0 or (t0, y0). Include the residual term in some form.

(a) f(t) = cosh(t), t0 = 0, n = 4.

(b) f(t, y) =
√
t2 + y4, (t0, y0) = (−3, 2), n = 2.

2. (Written and Computational) Write the Lagrange interpolating polynomial for the data
(1,−2/3), (0,−1/6), (−1,−17/3), (2,−7/6) – turn in this polynomial (and all work) on paper.
Approximate the roots of this polynomial using a numerical root-finding method. Turn in your
program in either a Matlab script named prob2.m or a C++ file named prob2.cpp.

3. (Computational) Write a program that uses Newton’s method to find a root to the
nonlinear system of equations

x2 + y2 = 4, 1 = xy, (1)

using a relative tolerance of 10−6, an absolute tolerance of 10−10, and with an initial guess of
(x, y) = (1, 2). Turn in this program in a Matlab script named prob3.m or a C++ file named
prob3.cpp.



4. (Written) Compute an eigen-decomposition, A = V DV −1, of the matrix

A =

[
2 2
0 4

]
Do the problem by hand, showing all work on paper. You may use an electronic device to check
your answer, but no credit will be awarded unless all steps are shown.

5. (Written) Solve the following ordinary differential equations. Give both the general
solution (i.e. without utilizing the initial condition) and the particular solution (i.e. after using
the initial condition):

(a) y′ = λy + t, y(0) = −2, [write your answer in terms of λ]

(b) y′ = t2e−y, y(0) = 0.

6. (Written) Check the conditioning of the initial value problems below, using the test (1.20)
from the book:

(a) y′ = t
y , y(0) = 2

(b) y′ = te−y, y(1) = 0


