Reading Assignments for the Series Unit

MWF version

Note:
Series, Chapter 8, is our next area of study. Students often find this unit the most challenging. There is a tendency to confuse sequences with series, terms of a series with partial sums, and, when we used to teach “straight by the book”, many students seemed to miss the whole story line. To address these issues we won't take the linear approach of the textbook. We'll motivate the need to look at power series by considering how the values of the trigonometric functions can be obtained with a  high degree of accuracy. We'll look at Taylor series from the perspective of successive approximation of a function by polynomials -in keeping with the story line from differential and integral calculus of making better and better approximations of something and then using a limiting process.

When this unit is over I don't want you to think “Series, isn't that when you have the formulas with all the factorials and you have a bunch of tests you do to determine convergence." Instead, I'd like you to 

· think of approximating functions by Taylor polynomials and understand the significance of the `center'

· be happily amazed that many familiar functions have representations as infinite polynomials (power series) whose coefficients are determined by derivatives evaluated at a single point and recognize that a power series can be used to define a function

· have a clear notion of what it means for a series to converge

· understand  radius of convergence of a power series and be comfortable manipulating power series using substitution, integration, and differentiation.

· be able to use convergence tests and understand the logic behind the use.

(13) For Wednesday October 27
No advance reading today. Study for your exam.

We will start studying series in class: Be there!

(14) For Friday October 29
Section 8.1 Infinite Sequences and Series

Section 8.2 Series
Reading : all of 8.1. In 8.2 pp. 573-575
Key areas of focus : In 8.1 understand the difference between the limit as x grows without bound of f(x) and the limit as n grows without bound of f(n).  The Montotonic Sequence Theorem on p. 570 is of vital importance.  In 8.2 focus on the meaning of convergence and divergence of a series and the important example of geometric series.
Reading Question :

1. 8.1#1(ab) and 2(a)
2. Answer one of the following: What was the most confusing or difficult part of this reading? What questions did this reading bring up for you?
(15) For Monday November 1

Section 8.2 Series 

Section 8.3 Integral and Comparison Tests 
Reading : In 8.2 pp. 576-580 and in 8.3 pp. 586-588
Key areas of focus :  In 8.2: the harmonic series, and the Nth Term Test for Divergence.  In 8.3 we’ll first take up “testing by comparison” in class and then look at the integral test – i.e. we’ll take this in the opposite order of the textbook.

Reading Questions:
1. Series Handout (see website) #5, 6
2. Answer one of the following: What was the most confusing or difficult part of this reading? What questions did this reading bring up for you?
(16) For Wednesday November 3
Section 8.3 Integral and Comparison Tests 
Reading : It’s 8.3 up to p. 588 again. There’s a lot here – re-reading may be helpful to you.
Reading Questions: 

1. The integral from 1 to infinity of f(x) is not the same as the sum from 1 to infinity of f(n). Explain as if to a classmate who thinks they are identical. 

2. There is NO question whose answer must be posted on the section website.

(17) For Friday November  5
Section G:30.1 Approximating a Function by a Polynomial 
Reading : All
Key areas of focus : method of successive approximations
Reading Questions :

1. Suppose f is a differentiable function. Is there any difference between the tangent line to f(x) at x=3 and the first degree Taylor polynomial approximation to f(x) at x = 3?  If so, what is the difference?

2. Suppose we want a Taylor polynomial approximation of  f(x) = x^3 + 3x^2 + x + 5 and we plan to center our Taylor polynomial at x=0. Will the 3rd degree Taylor polynomial for f(x) at x = 0 be a better approximation of the function than the second degree Taylor polynomial for f(x) at x=0?
Will the 5rd degree Taylor polynomial for f(x) at x = 0 be a better approximation of the function than the 3rd degree Taylor polynomial  for f(x) at x=0?  Try to answer these questions without doing any computations.


3. Answer one of the following: What was the most confusing or difficult part of this reading? What questions did this reading bring up for you?

(18) For Monday November 8
Section 8.6 (part) and parts of G: 30.3 Taylor Series

Reading : In 8.6 read 605-606 and in G: 30.3 read p. 941-middle of 942 plus bottom of p. 947-948 examples  30.17 and 30.18
Key areas of focus : The point of this class is to show that once we have derived a Taylor series for one function, we can get a new Taylor series by substitution and/or multiplication/division. We’ll be coming back to Taylor series again and addressing the important issue of convergence – this is just a first pass through.
Reading Questions :

1. Write down the Taylor series about x=0 for sin x, cos x, and e^x.  Fact: All of these series converge to the generating function for all values of x.

2. From your answer to (1), find the series expansion for
a. The function f(x) = x^2 e^x
b. The function f(x) = sin(x^2)

3. Answer one of the following: What was the most confusing or difficult part of this reading? What questions did this reading bring up for you?
(19) For Wednesday November 10
Section 8.4 Other Convergence Tests
Reading : Alternating series test (AST) and associated error estimate.  Pages 592-middle of 597 
Key areas of focus : Make sense out of the alternating series test and its error estimate.

Reading Questions : 

1. 8.4 #1

2. Answer one of the following: What was the most confusing or difficult part of this reading? What questions did this reading bring up for you?
(20) For Friday November 12
Section 8.4 Other Convergence Tests

(If you want a lighter reading assignment next time, get started on 8.5 now.)
Reading : the Ratio Test  pp. 597-8

Key areas of focus: Although Stewart only devotes two pages to it, the Ratio Test is a critically important test for convergence.

Reading Questions :

1. Apply the Ratio Test to the series 1 + x + x^2 + x^3 + . . . . and show that the result of the ratio test agree with what we already know about the convergence of this geometric series.

2. Answer one of the following: What was the most confusing or difficult part of this reading? What questions did this reading bring up for you?
(21) For Monday November 15
Section 8.5 Power Series

Section 8.6 Representation of Functions by Power Series
Reading : All
Key areas of focus: 8.5: Concentrate on what a power series is on on the interval of convergence of a power series. ( Theorem 3 p. 602 ) Learn how to use the Ratio Test to find the interval of convergence of a power series (up to endpoints). 

From 8.6 you should learn to get new power series expansions from known ones.

Reading Questions :

1. 8.5 # 2b.

2. Answer one of the following: What was the most confusing or difficult part of this reading? What questions did this reading bring up for you?
(22) For Wednesday November 17

Section 8.7 Taylor and MacLaurin Series

Reading : All
Key areas of focus : Notice that Stewart takes a very different approach to Taylor series than we did, but ends up at exactly the same spot.  Caution: His Taylor Remainder statement is a bit looser than necessary, making it hard to apply.  We’ll give you a stronger statement in class. Also, we’ll be covering the Taylor remainder lightly.
Reading Questions

1. 8.7 #2

2. Answer one of the following: What was the most confusing or difficult part of this reading? What questions did this reading bring up for you?
(23) For Friday November 19

Section 8.9 Applications of Taylor Polynomials

Reading :.Focus on the material up to the middle of 631.

Key areas of focus : You’ll probably find Example 3 rough going, but this IS the type of application you’re likely to see in physics. Concentrate on part (a) rather than (b). You need only read the optics example if you find it interesting.

Reading Questions :

 1. Answer one of the following: What was the most confusing or difficult part of this reading? What questions did this reading bring up for you
(24) For Monday November 22
Section 8.8 The Binomial Series 

Study for your exam.
