Numerical Calculus Homework #1 (Chapter 1)

Written Problems: 	Section 1.1 – 12, 14, 26(a)		Programming Problem: 
			Section 1.2 – 4(c,d), 10, 22			Section 1.3 – 12
			Section 1.3 – 6(abd), 8, 16			

Section 1.1 – 12) Let f(x) = 2xcos(2x) – (x – 2)2 and x0 = 0.

a) Find the third Taylor polynomial P3(x), and use it to approximate f(0.4)

b) Use the error formula in Taylor’s Theorem to find an upper bound for the error | f(0.4) – P3(0.4) |. Compute the actual error.


Section 1.1 – 14) Use the error term of a Taylor polynomial to estimate the error involved in using sin x ≈ x to approximate sin 1°.


Section 1.1 – 26a) The error function is defined by   gives the probability that any one of a series of trials will lie within x units of the mean, assuming that the trials have a normal distribution with mean 0 and standard deviation . This integral cannot be evaluated in terms of elementary functions, so an approximating technique must be used.

a. Integrate the Maclaurin series for  to show that.


Section 1.2 – 4cd) Perform the following computations (i) exactly, (ii) using 3-digit chopping arithmetic, and (iii) 3-digit rounding arithmetic. Compute relative error for parts (ii) and (iii).

c) 		d) 


Section 1.2 – 10) The number e can be defined as . Compute the absolute error and relative error in the following approximations of e:

a).			b) 

Section 1.2 – 22) A rectangular parallelepiped has sides of lengths 3 cm, 4 cm and 5 cm, measured to the nearest centimeter. What are the best upper and lower bounds for the volume of this parallelepiped? What are the best upper and lower bounds for the surface area?



Section 1.3 – 6abd) Find the rates of convergence of the following sequences as n → ∞.

a)  		b) 		c) 


Section 1.3 – 8) 

a) How many multiplications and additions are required to determine a sum of the form ?

b) Modify the sum in part (a) to an equivalent form that reduces the number of computations.


Section 1.3 – 16) The sequence {Fn} described by F0 = 0, F1 = 1, and Fn+2 = Fn+1 + Fn, if n ≥ 0, is called a Fibonacci sequence. Its terms occur naturally in many botanical species, particularly those with petals or scales arranged in the form of a logarithmic spiral. Consider the sequence {xn} where xn = . Assuming that  exists, show that x = . This number is called the golden ratio.

Programming Problem (Section 1.3 – 12):

Assume that , for x < 1. Write a program that takes in a value of x from the user in between 0 and 1 (exclusive) and determines the number of terms needed so that the left side of the equation differs from the right by less than 10-6. Provide a print out of your code and give the solution your program produces for x = .25, x = .5, x = .75, x = .9, x = .99 and x = .999.
