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Our goals

Our plan is to cover 3 directions:

- teaching (math) classes

- giving good math talks

- good math writing

with the emphasis on the first one.

To be run biweekly (sometimes weekly), invite our profs to share
their know-hows about teaching.

Time: Tuesday 4pm, sometimes (next week!) Monday 4pm

Organizers: Boris Khesin, Grigorii Taroian, Tara Stojimirovic
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Several tips on lecturing

1) How to make a large audience silent?

My tool: Sh-sh-sh-...!

2) Invite students to ask questions, to interrupt,

but keep control if it is too frequent or too distracting.

3) Maybe give puzzles during the last 5 min on Fridays (Martin
Gardner’s style)
(Martin Gardner was best known for his ”Mathematical Games”
column in Scientific American, which ran for 25 years)

4) Mild jokes?
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Puzzles on Fridays: examples

Puzzle 1: A hunter started from his tent and went 10 km strictly
south, then 10 km strictly west, then 10 km strictly north, and
arrived at his original tent. Where was his tent?

One evident solution is
the North Pole NP. But
is it unique?

Puzzle 2: A hunter started from his tent and went 10 km south,
then 10 km west, then 10 km north, then 10 km east, and arrived
at his original tent. Where was his tent?
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What is it?

“How I need a drink, alcoholic of course, after the heavy
lectures involving quantum mechanics...” (c) Sir James
Hopwood Jeans

This is a mnemonic for π = 3.14159265358979...

“How I need a drink, alcoholic of course, after the heavy
lectures involving vicious Calculus!” (c) Boris Khesin
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Tips on giving a talk

Of course, it is a matter of personal taste. My suggestions:

1) Never ask for questions !

2) The talk preparation - think of what to write on a blackboard, not
what to say.
3) Think through the talk timing.

4) Alexandre Kirillov used to say: “If you have a good result, it can be
formulated in 3 min. If it is a bit worse, then in 5 min, etc.”

5) Many more suggestions from Halmos “How to talk Mathematics”.
For instance, “warning: if the dry run over your talk notes takes an hour,
then the actual delivery will take an hour an a half.”
“Make a lecture flexible, use portable modules. My notes of a lecture
usually consists of about 20 paragraphs (2-4 minutes each), and the last
half the paragraphs are omitable. I sail through the first half of the period
with no worries: I am sure that everything that I must say will get said.”
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My preparation for a blackboard talk
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Random thoughts on giving a talk

1) Even useless figures can be useful.

2) Keep examples handy and keep reminding of them in the talk.
The listeners will keep understanding only as long as they have at
least one example to test the theory, and they will not be able to
move beyond the point in the talk where their last example
disappears, due to some new assumptions.

3) Use the Stanislavsky system: think of what you would like to
see in the talk as a listener. For instance, try to give shorter
answers to the audience questions.

4) Remember: thinking while standing at the blackboard is
e ≈ 2.7 times slower than while sitting!

5) A tip for chairing a protracted talk: if the speaker does not stop
while his time is long over, make a step toward him. In a minute
make another step. And another...
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Several tips on writing a paper

1) Read “How to write mathematics” by P.R. Halmos,
Enseignement Math. (2) 16 (1970), 123-152.

2) Read “A Mathematician’s Miscellany” by J.E. Littlewood,
Methuen & Co. Ltd. London (1953).

3) From V.Arnold: Titles and subtitles have to be meaningful to
the extent that the table of contents becomes a “mini-paper” on
its own. The same holds for figures: the captions have to carry
messages without relying on the main text.

4) Introduction is a minipaper! Try formulating your main result
there, maybe skipping details. Many readers will not go further.

5) Again and again: Keep examples handy and keep reminding of
them in the text.

6) Always name the notion next to its notation: point P, variety X
(to recall your notation to the reader).
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From Arnold: captions = minipaper

Boris Khesin How to Talk Mathematics 10 / 23



Table of Contents of Halmos’ “How to write Math”

0. Preface
1. There is no recipe and what it is
2. Say something
3. Speak to someone
4. Organize first
5. Think about the alphabet
6. Write in spirals
7. Organize always
8. Write good English
9. Honesty is the best policy
10. Down with the irrelevant and trivial
11. Do and do not repeat
< ... >
19. Stop
20. The last word
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From Littlewood: 2 proofs of the Weierstrass Theorem I
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From Littlewood: 2 proofs of the Weierstrass Theorem II
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From Littlewood: 2 proofs of the Weierstrass Theorem III
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From Littlewood: 2 proofs of the Weierstrass Theorem IV
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From Littlewood: 2 proofs of the Weierstrass Theorem IV
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More from Littlewood
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More from Littlewood: a curious acknowledgement

Boris Khesin How to Talk Mathematics 17 / 23



From Arnold: famous citations
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More from Arnold

Cryptography has generated number theory, algebraic geometry
over finite fields, algebra, combinatorics and computers.

Hydrodynamics procreated complex analysis, partial differential
equations, Lie groups and Lie algebra theory, cohomology theory
and scientific computing.

Celestial mechanics is the origin of dynamical systems, linear
algebra, topology, variational calculus and symplectic geometry.
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My favourite citations from Arnold

“The difference between pure and applied mathematics is not
scientific but only social. A pure mathematician is paid for
uncovering new mathematical facts. An applied mathematician is
paid for the solution of quite specific problems.”

Example

Columbus began by making a purely applied study, trying to find
the way to China, and he was being paid for this. The end of his
voyage is reminiscent of a fact of pure mathematics.

“What is a group? Algebraists teach that this is supposedly a set
with two operations that satisfy a load of easily-forgettable
axioms...”

“Mathematics is the part of physics where experiments are cheap.”
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Solution for the puzzle #1

Consider the circle of latitude ℓ1 of
length exactly 10 km near the South
Pole. Then the hunter’s tent can be
anywhere (!) on the circle of latitude
m1 that is 10 km north of ℓ1.

Furthermore, for the parallels ℓn of
length equal to 10/n km, one can
consider the circles of latitude mn

that are 10 km north of them in the
vicinity of the South Pole.

The set of all solutions is huge and
not closed! Puzzle #2 is for you!
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And maybe... enliven a talk or an article...
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