Math 105: Week 4: Monday, February 22 - Friday, February 26
Note: First Midterm: Wednesday, March 10 in class
◊ Spoilers for the Week: Application and Advanced Theorem of the week

· Application: How the definition of the derivative helped win the Cold War.

· Advanced Theorem: Surprisingly, almost every continuous function is never differentiable, even at just one point!

◊ Reading for the week: 

· Read Section 2.2: Concentrate on the definition of open sets, limits, and continuity; ignore the ε-δ proofs unless you are interested in the advanced theory. 

· Read Section 2.3: Concentrate on the definition of partial derivatives and the linear approximation / tangent plane idea. We will talk briefly about the general case of differentiability (page 134). The chart on page 138 is extremely important; it highlights what implies what, and which implications fail. The following terrific advice was given to me by my analysis teacher Peter Jones years ago at Yale: whenever you have a theorem, remove a condition; it should either be false now (and thus you can find a counter-example), or the proof almost surely will be much harder.
· Read Section 2.4: In this section we finally start receiving dividends for all our work on vectors.

· Read Section 2.5: We will supplement the book’s discussion of the Chain Rule with a handout.

◊ Homework for the week:

· Due Wednesday, February 24: Section 2.2: #5, #8ab, #17. Note that for these problems you may assume that the exponential, sine and cosine functions are continuous. Section 2.3: #1ad (hint: if you know δf/δx by symmetry you know δf/δy).

· Due Friday, February 26: Section 2.3: #2b, #4ab, #5, #7c.

· Due Monday, March 1: Section 2.3: 12a, #13a. Section 2.4: #1, #15

◊ Additional Classes:

· Advanced lecture: Thursday, Paresky 114 from noon to 12:50

· Baseball math (sabermetrics): room TBD (email me if you are not on the list)
◊ Quiz for the week: closed book, 30 minutes, hand in on Wednesday:
· Question 1: Find the limit as (x,y) tends to (0,0) of 4 + x y2.

· Question 2: State whether or not each function is continuous or discontinuous at the stated point; no proofs required: (a)  Let f(x) = 1/x if x is not zero and 0 if x is zero; is this function continuous at x=0? (b) Is g(x,y) = x3 y2 – 2x + 5 continuous at (x,y) = (0,0)? (c) Let h(x,y) equal x cos(1/y) if y is not zero and 0 if y is zero; is this function continuous at (x,y) = (0,0)?
· Question 3: Let f(x,y,z) = x2 y2 z2 + xyz. Find the partial derivatives of f with respect to x, y and z; in other words, compute δf/δx, δf/δy, δf/δz.  
