Lies my calculator and computer told me

First experiment: Compute ((2 ( 3) ( 3) ( 2.  Did you get exactly 0?  If so, try again, with 2 and 3 replaced by larger numbers.

Second experiment: Compute sqrt(6)2 ( 6. Did you get exactly 0?  If so, try again, with 6 replaced by a larger number.

Third experiment: Compute 8721 sqrt(3) ( 10681 sqrt(2).  The correct answer to seven significant digits is 0.00003310115; did you get an answer close to this?

Fourth experiment: Compute (tan x ( x) / x3 for x = 10–1, 10–2, 10–3, ...  For what value of x = 10–n does your answer most closely approximate limx(0 (tan x ( x) / x3?

Fifth experiment: Compute ((107 ( sqrt(2) ( 10–5) ( 107) ( 105.  Do you get anything close to sqrt(2)?

Sixth experiment: Compute ln ln (109 ( 1) ( ln ln (109).

Did you get something close to .48254942 ( 10–10?

Here’s a good way to approach this problem by combining your brain and your calculator: Let f(x) = ln ln x, a = 109, and b = 109+1.  By the Mean Value Theorem, f(b) – f(a) (the quantity we’re interested in) is equal to f ((c) (b – a), which is just f ((c), for some c in (a,b).  Since

f ((x) = (1 / ln x) (1 / x)

is a decreasing function of x, f ((c) lies between f ((b) = .4825494238 ( 10–10 and f ((a) =.4825494243 ( 10–10.

For fancier calculators:

Seventh experiment: Compute the successive derivatives of (1(x)–1.  We showed in class that we get (1(x)–2, 2(1(x)–3, 6(1(x)–4, 24(1(x)–5, ... .  Does your calculator give this, or does it give (x(1)–2, (2(x(1)–3, 6(x(1)–4, (24(x(1)–5, ...?  Which form do you think is more helpful?

