New students: Start recording your impressions about which topics from chapters 1 – 4 are the most crucial for students like yourselves.  (I’ll ask you about this again at the end of the term.)

[Remind students to hand in notes on section 5.1 at end of class.]

Assignment #1 is due in class, at the start of class, next Friday.

Don’t forget to do part F (on the second page)!

We can use equations and inequalities about sums to prove assertions about the limiting behavior of sums, as in Example 7 from Stewart.

Here’s another example:

Problem: Find the limit of (14 + 24 + 34 + … + n4)/n5 as n goes to infinity.
Solution: 

What do we know about the numerator? …

..?..

..?..

It’s between n5/5 and (n+1)5/5 (we proved the first of these bounds yesterday, and you’ll prove the other one on the homework, as was mentioned in class yesterday).
So (14 + 24 + 34 + … + n4)/n5 is between n5/5n5 and (n+1)5/5n5.

But n5/5n5 is just 1/5, and (n+1)5/5n5 …

..?..

..?..

converges to 1/5 as n goes to infinity.  (Make sure you still remember how to prove this; if not, review section 1.6.)

So …

..?..

..?..

by the Squeeze Theorem, (14 + 24 + 34 + … + n4)/n5 goes to 1/5. (
Another application of mathematical induction is to proofs like the following:

Theorem: Let f(x) = 1/(1–x).  Then for all n ≥ 0,  f (n)(x) (the nth derivative of f(x)) is n!/(1–x)n+1.

(Note: The “0​​​​th derivative” of f(x) is just f(x) itself.)

Proof: The formula is true for n=0 (recall that 0! is defined as 1).  

Suppose the formula is true for n=k, so that f (k)(x) equals k!/(1–x)k+1.  Then …

..?..

..?..

f (k+1)(x) = (f (k)(x))( = (d/dx) k!(1–x)–(k+1) 

= k!(–(k+1))(1–x)-(k+1)–1(–1) = (k+1)!(1–x)–(k+2)
so the formula is true for n=k+1 as well.

Hence by the principle of mathematical induction, the formula holds for all n ≥ 0.

Questions about Appendix B?

Section 5.1: Areas and distances

Key ideas: 
..?..

..?..

We can estimate the area A of a region by approximating the region by a union of rectangles, so that A is approximately the sum of the areas of the rectangles.

We can (exactly) compute the area by letting all the rectangles get skinnier and skinnier, and seeing what the estimate approaches.

(Note that I’m using the word “region”, not the word “area”, to denote a part of the plane; colloquially we often use the word “area” both ways, as in the “the area enclosed between the two rivers has an area of 25 square miles”, but we don’t want this kind of ambiguity in mathematical discussions, so we’ll avoid using the word “area” to mean a region.)
