~~~ Mathematical symbols in e-mail ~~~

Since many of you submit your Quest ion of the Day by e-mail, and even if you submit it on paper I may answ er by e-mail, I will give you here some notes abo ut conv eying mathematical symbols using the ASCII character-s et that e-mail allows us.

There is a language for preparing mathematical manuscripts on the computer that is now widely used, called TEX, and many mathematicians indicate symbols in their e-mail corres pondence with each other by typing the inputs that would be used to produce those symbols in TEX. For instance, to produce the output Hence a = p1α1 . . . pnαn ∈Z using TEX, one types

Hence $a = p_1 ^{\alpha_1} \cdots p_n ^{\alpha_n} \in \bold Z$

Here the two ‘‘$’’s signal where the TEX program should enter and leave ‘‘math symbol’’ mode, the _ and ^ symb olize ‘‘subscript’’ and ‘‘superscript’’ (lowered and raised symbols), \alpha denotes the Greek letter α , and the { } around the \alpha_1 and \alpha_n show that it is not just the symbol α that should be raised, but the combination of symbols α1, respectively αn. \cdots stands for ‘‘centered dots’’, \in gives the symbol ∈ , and \bold indicates that the Z should be in bold font, i.e., Z . (Since TEX uses { and } to show what goes together after operators like ‘‘superscript’’, it has to use modified symbols, namely \{ and \} to indicate the real mathematical symbols { and }.)

In my e-mail with other mathematicians, I vary between formal TEX usage as above, and a simplified informal usage. As an example of the simplified usage, I would show the above as Hence a = p_1 ^alpha_1 ... p_n ^alpha_n \in Z. Since I don’t expect students in this class to learn TEX (or rather, any of the dialects of TEX – there are several), I will use the informal version in my e-mail.

The main non-obvious symbols that I will use, and I recommend that you use, are:

              _ subscript (i.e., lowered symbol, as in above example)
              ^ superscript (i.e., raised symbol)
            \in ∈ (‘‘is a member of’’)
 alpha, beta, etc. α , β, etc. (Greek letters; see p.418)
Sigma, Delta, etc. Σ, Δ, etc. (capital Greek letters; see p.418)
             == ≡ (congruent to)
             =~ =∼ (isomorphic to)
           sqrt 0− (square root, later in this course)

When we need a special symbol not covered by the above list, let’s use ‘‘fake TEX’’ notation, using a mathematical name for the concept preceded by a backslash (i.e.,\). For instance, we could use \subset, \union, etc. for ⊆ , ∪ etc.. For ≠ , let’s just use not-=. (If you’re curious how these are really denoted in TEX, they are \subseteq, \cup and \neq, respectively.)

Fortunately, our text does not make much use of symbols like x- and x̃. The TEX versions of these are $\bar x$ and $\~ x$. When I need them, I generally use x-bar and x~ in e-mail.

Incidentally, I hope you will try to avoid having your mailing system use html in your messages to me. Some systems send each message in two parts, plain followed by html; in such cases I can delete the html part, which is only a minor annoyance. But a few send messages in html only, and getting rid of the <P>’s and </P>’s and &nbsp;&nbsp;&nbsp;&nbsp;’s etc. so that I can read what you’ve written takes a lot of time.