Remarks on Notation

We’ve been working with notation like ds? for a while now; what does this mean,
what operations can we legitimately perform with these infinitesimals, and what
isn’t valid?

The basis for our arc length formula is that:

As? ~ Az? + Ay?.

We’ll now see how our formula:

dz\? dy 2
ds = — — | dt
i \/( dt) * (dt)
for parametric arc length can be more rigorously derived from the same basis.

Because At is not quite equal to 0, we can start by dividing both sides of
the formula by At%:

As? Az? + Ay?
As)® AN A
At At At

Finally, we take the limit as t goes to zero of both sides to conclude that:

(&) - () + (%)

(This is what derivatives are all about.)

Q

. . dz\? PN dz? .
Warning: Never write %) = (2'(t))° as o If you do, it could be
. . d*a 1
incorrectly interpreted to mean proiak (t).

Another unfortunate thing is that we write sin® z to mean (sinz)?, perhaps
because typographers are lazy. There is inconsistency in mathematical notation,
and we have to work with the conventions that exist.
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