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Comment 1: Proof writing error

The second line says “I choose ε1 = δ2”. At this point in the proof, only
ε3 has been defined (in the first line, as a given ε3). I, as the reader,
have no idea what δ2 is and what it has to do with that given ε3. It is
only afterwards that I figure out you mean a δ2 which works for given
(2) when we set ε2 = ε3. In a proof, before you start using a variable
(in this case setting things to be equal to the variable δ2), you need to
make sure the reader knows what it is sfirst.

What should actually be done is choosing ε2 = ε3 first, which you can
do since your first line already talked about ε3. Then using given (2)
to choose a δ2 which works for that choice of ε2. Then setting ε1 = δ2,
since now we know how δ2 is defined.

Comment 2: Technical error

(i) says 0 < |x− a| < δ1 =⇒ |g(x)− b| < δ2. (ii) says 0 < |g(x)− b| <
δ2 =⇒ |f(g(x)) − f(b)| < ε3. The goal was to use (i) and (ii)
together to produce the result. However, |g(x)−b| < δ2 does not imply
0 < |g(x) − b| < δ2. For example, what if g(x) = b. Fortunately, the
condition given to us is that f is continuous at b, which means we can
change given (2) and (ii) to a slightly different statement for which this
won’t be an issue. What is that statement?

Comment 3: Proof writing error

In both (i) and (ii) in the proof, the δ1 and δ2 are unquantified. After
you say, ”I choose... in the def. of ....”, you need to say, ”then there
exists a δ1 > 0 (or δ2 > 0) s.t. ... ”.
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