HEY, WHY ARE YOU TURN-
ING? WE'RE SUPPOSED To
60 STRAIGHT .,

1 THINK WE'RE NO, WE'RE | | ANY OTHER BRIGHT IDEAS?
SUPPOSED TO  SUPPOSEP )
TURN LEFT To TURN p—
HERE, \RJGHT L
NOW I'M POS- ARE
‘35{;”?;‘525 ITIVE WE MAKE vou
RIGHT. A LEFT HERE. SURE?
L‘ "--\

NICE WORK,
EINSTEIN,

LOOK? THERE
ITISY WE
MADE 1T !

YAY! QUICK, WRITE
DOWN THE DIRECTIONS
BEFORE WE FORGET !

From A
Turn left on Ricci Street
Turn right on Hamilton Ave

B is on your left

- 14 e

This is how most mathematical
proofs are written.
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detailed account of it.

A talk is successful if most people in the audience will
understand most of it —or believe they have understood.

F Vivaldi Giving a mathematics talk November 16, 2018 3/28



Purpose of a talk

A talk is an advertisement of the work been presented, not a
detailed account of it.

A talk is successful if most people in the audience will
understand most of it —or believe they have understood.

This very seldom happens.
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How many slides?

Rule of thumb: allow at least two minutes per slide.
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Rule of thumb: allow at least two minutes per slide.

Although shorter talks are invariably more packed, you should
not have more slides than minutes.
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How many slides?

Rule of thumb: allow at least two minutes per slide.

Although shorter talks are invariably more packed, you should
not have more slides than minutes.

10> 6 slides (1.7 minutes/slide)
20 12 slides (2 minutes/slide)
60> 24 slides (2.5 minutes/slide)

F Vivaldi Giving a mathematics talk November 16, 2018 4/28



How many slides?

Rule of thumb: allow at least two minutes per slide.

Although shorter talks are invariably more packed, you should
not have more slides than minutes.

10> 6 slides (1.7 minutes/slide)
20 12 slides (2 minutes/slide)
60> 24 slides (2.5 minutes/slide)

With increased experience, the number of slides will normally
decrease, as one learns how to talk around limited information.
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Standard slides

first: Title, name of speaker, collaborator(s)/supervisor.
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Standard slides

first: Title, name of speaker, collaborator(s)/supervisor.
second: Outline of the talk [optional].
last: Closing sentence(s).
Bibliography [optional].

e The outline of the talk may be skipped in a short presentation.
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Standard slides

first: Title, name of speaker, collaborator(s)/supervisor.
second: Outline of the talk [optional].
last: Closing sentence(s).
Bibliography [optional].

e The outline of the talk may be skipped in a short presentation.

e The closing sentence may just be:

THANK YOU FOR YOUR ATTENTION

F Vivaldi Giving a mathematics talk November 16, 2018



Standard slides

first: Title, name of speaker, collaborator(s)/supervisor.
second: Outline of the talk [optional].
last: Closing sentence(s).
Bibliography [optional].
e The outline of the talk may be skipped in a short presentation.

e The closing sentence may just be:

THANK YOU FOR YOUR ATTENTION

e A bibliography slide is appropriate for complex presentations,
which survey several works.
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A good talk —like a good research paper— is just about one
main idea.
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A good talk —like a good research paper— is just about one
main idea.

@ Why did you do it? [Context/Motivation]
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@ Why did you do it? [Context/Motivation]
@ What did you find? [Results]
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main idea.

@ Why did you do it? [Context/Motivation]
@ What did you find? [Results]
@ How did you do it? [Method]
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A good talk —like a good research paper— is just about one
main idea.

@ Why did you do it? [Context/Motivation]
@ What did you find? [Results]

@ How did you do it? [Method]

@ What questions does it raise? [Discussion]
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The main idea
A good talk —like a good research paper— is just about one
main idea.

@ Why did you do it? [Context/Motivation]
@ What did you find? [Results]

@ How did you do it? [Method]

@ What questions does it raise? [Discussion]

Develop your talk by
3 following this idea.

F Vivaldi
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Telling a story

@ Mention a topic, a problem, or a theorem that everyone
will agree is interesting.
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Telling a story

@ Mention a topic, a problem, or a theorem that everyone
will agree is interesting.

@ Present a question to which the audience will want to know
the answer; this provides suspense.
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Telling a story

@ Mention a topic, a problem, or a theorem that everyone
will agree is interesting.

@ Present a question to which the audience will want to know
the answer; this provides suspense.

@ Develop the narrative around this question, providing
depth and —possibly— unexpected twists.
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Telling a story

@ Mention a topic, a problem, or a theorem that everyone
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@ Present a question to which the audience will want to know
the answer; this provides suspense.

@ Develop the narrative around this question, providing
depth and —possibly— unexpected twists.

@ Satisfy the audience by giving
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Telling a story

@ Mention a topic, a problem, or a theorem that everyone
will agree is interesting.

@ Present a question to which the audience will want to know
the answer; this provides suspense.

@ Develop the narrative around this question, providing
depth and —possibly— unexpected twists.

@ Satisfy the audience by giving
e the answer
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Telling a story

@ Mention a topic, a problem, or a theorem that everyone
will agree is interesting.

@ Present a question to which the audience will want to know
the answer; this provides suspense.

@ Develop the narrative around this question, providing
depth and —possibly— unexpected twists.

@ Satisfy the audience by giving
e the answer
e a partial answer
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Telling a story

@ Mention a topic, a problem, or a theorem that everyone
will agree is interesting.

@ Present a question to which the audience will want to know
the answer; this provides suspense.

@ Develop the narrative around this question, providing
depth and —possibly— unexpected twists.

@ Satisfy the audience by giving
e the answer
e a partial answer
e the answer to an easier/related question.
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Easier said than done: difficulties
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Easier said than done: difficulties

@ Your knowledge of the subject matter will be much
greater than that of the average audience member.
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Easier said than done: difficulties

@ Your knowledge of the subject matter will be much
greater than that of the average audience member.

@ The part of your research which is most interesting to you
is not necessarily so interesting for your audience.
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Easier said than done: difficulties

@ Your knowledge of the subject matter will be much
greater than that of the average audience member.

@ The part of your research which is most interesting to you
is not necessarily so interesting for your audience.

@ Invariably, the amount of new terminology/notation needed
to describe your problem will be more than what anyone
could absorb during the talk.
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Easier said than done: difficulties

@ Your knowledge of the subject matter will be much
greater than that of the average audience member.

@ The part of your research which is most interesting to you
is not necessarily so interesting for your audience.

@ Invariably, the amount of new terminology/notation needed
to describe your problem will be more than what anyone
could absorb during the talk.

@ A complex definition may be
e boring for people who know it already
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Easier said than done: difficulties

@ Your knowledge of the subject matter will be much
greater than that of the average audience member.

@ The part of your research which is most interesting to you
is not necessarily so interesting for your audience.

@ Invariably, the amount of new terminology/notation needed
to describe your problem will be more than what anyone
could absorb during the talk.

@ A complex definition may be

e boring for people who know it already
e unenlightening for those who don’t know it.
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Pitching the level

This is the secret for a good talk.
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This is the secret for a good talk.
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This is the secret for a good talk.

@ Pitch the level according to the event and the audience:
anybody should understand the first half of your talk.
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Pitching the level

This is the secret for a good talk.

@ Pitch the level according to the event and the audience:
anybody should understand the first half of your talk.

@ Don’t be intimidated by the audience.
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Pitching the level

This is the secret for a good talk.

@ Pitch the level according to the event and the audience:
anybody should understand the first half of your talk.
@ Don’t be intimidated by the audience.

@ Don’t try to impress the audience.
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Pitching the level

This is the secret for a good talk.

@ Pitch the level according to the event and the audience:
anybody should understand the first half of your talk.

@ Don’t be intimidated by the audience.

@ Don’t try to impress the audience.

(Explaining too little is a much more common problem
than explaining too much.)
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Pitching the level

This is the secret for a good talk.

@ Pitch the level according to the event and the audience:
anybody should understand the first half of your talk.

@ Don’t be intimidated by the audience.

@ Don’t try to impress the audience.

(Explaining too little is a much more common problem
than explaining too much.)

How can we achieve this?
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Choosing the vocabulary
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Choosing the vocabulary

You will have to assume knowledge of certain words, and
explain the meaning of others.
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You will have to assume knowledge of certain words, and
explain the meaning of others.

@ Multiplication [everyone]
@ Continuous [undergraduate student]

o FEigenvalue [advanced undergraduate student]
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Choosing the vocabulary

You will have to assume knowledge of certain words, and
explain the meaning of others.

@ Multiplication [everyone]
@ Continuous [undergraduate student]
o FEigenvalue [advanced undergraduate student]

@ Compact [post-graduate student]
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Choosing the vocabulary

You will have to assume knowledge of certain words, and
explain the meaning of others.

@ Multiplication [everyone]

@ Continuous [undergraduate student]

o FEigenvalue [advanced undergraduate student]
@ Compact [post-graduate student]

@ Class number [specialist]
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explain the meaning of others.

@ Multiplication [everyone]

@ Continuous [undergraduate student]

o FEigenvalue [advanced undergraduate student]
@ Compact [post-graduate student]

@ Class number [specialist]

For example:

F Vivaldi Giving a mathematics talk November 16, 2018
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You will have to assume knowledge of certain words, and
explain the meaning of others.

@ Multiplication [everyone]

@ Continuous [undergraduate student]

o FEigenvalue [advanced undergraduate student]
@ Compact [post-graduate student]

@ Class number [specialist]

For example:

Let A be an eigenvalue of A.
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Choosing the vocabulary

You will have to assume knowledge of certain words, and
explain the meaning of others.

@ Multiplication [everyone]

@ Continuous [undergraduate student]

o FEigenvalue [advanced undergraduate student]
@ Compact [post-graduate student]

@ Class number [specialist]

For example:
Let A be an eigenvalue of A.

Let A be an eigenvalue of A —a root of the equation
Det(A — AI) = 0.
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Choosing the vocabulary

You will have to assume knowledge of certain words, and
explain the meaning of others.

@ Multiplication [everyone]

@ Continuous [undergraduate student]

o FEigenvalue [advanced undergraduate student]
@ Compact [post-graduate student]

@ Class number [specialist]

For example:
Let A be an eigenvalue of A.
Let A be an eigenvalue of A —a root of the equation
Det(A — AI) = 0.

Mini-explanations could also be written on the board.

F Vivaldi Giving a mathematics talk November 16, 2018



Expository devices

Giving a mathemat November 16, 2018 11/28



Expository devices

@ Make your language essential
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Expository devices

@ Make your language essential
e Exploit layout
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Expository devices

@ Make your language essential
e Exploit layout

@ Use examples
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Expository devices

@ Make your language essential
e Exploit layout
@ Use examples

@ Use images
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Expository devices

Make your language essential
Exploit layout

Use examples

Use images

Skip details
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Expository devices

Make your language essential
Exploit layout

Use examples

Use images

Skip details

Proofs: give only sketches/ideas.
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Make your language essential

We investigate the structure of regular motions for a class of
invertible maps on a finite space, with emphasis on the
realisability of various cycle lengths, and related issues of
computational complexity. Unlike for dynamics on manifolds,
where “regular” usually denotes zero metric entropy, on a finite
space the situation is less clear. For instance, the character of
the motion may depend on the choice of the topology.
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Make your language essential

We investigate the structure of regular motions for a class of
invertible maps on a finite space, with emphasis on the
realisability of various cycle lengths, and related issues of
computational complexity. Unlike for dynamics on manifolds,
where “regular” usually denotes zero metric entropy, on a finite
space the situation is less clear. For instance, the character of
the motion may depend on the choice of the topology.

Even if the audience understands every word...
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Make your language essential

We investigate the structure of regular motions for a class of
invertible maps on a finite space, with emphasis on the
realisability of various cycle lengths, and related issues of
computational complexity. Unlike for dynamics on manifolds,
where “regular” usually denotes zero metric entropy, on a finite
space the situation is less clear. For instance, the character of
the motion may depend on the choice of the topology.

Even if the audience understands every word...

This slide is awful
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Make your language essential

We investigate the structure of regular motions for a class of
invertible maps on a finite space, with emphasis on the
realisability of various cycle lengths, and related issues of
computational complexity. Unlike for dynamics on manifolds,
where “regular” usually denotes zero metric entropy, on a finite
space the situation is less clear. For instance, the character of
the motion may depend on the choice of the topology.

Even if the audience understands every word...

This slide is awful

Do not read from slides!
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Not awful, but still bad

We investigate the structure of regular motions for a class of
invertible maps on a finite space, with emphasis on the
realisability of various cycle lengths, and related issues of
computational complexity.
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Not awful, but still bad

We investigate the structure of regular motions for a class of
invertible maps on a finite space, with emphasis on the
realisability of various cycle lengths, and related issues of
computational complexity.

Unlike for dynamics on manifolds, where “regular” usually
denotes zero metric entropy, on a finite space the situation is
less clear.
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Not awful, but still bad

We investigate the structure of regular motions for a class of
invertible maps on a finite space, with emphasis on the
realisability of various cycle lengths, and related issues of
computational complexity.

Unlike for dynamics on manifolds, where “regular” usually
denotes zero metric entropy, on a finite space the situation is
less clear.

For instance, the character of the motion may depend on the
choice of the topology.

F Vivaldi Giving a mathematics talk November 16, 2018



Identify highlights

We investigate the structure of regular motions for a class of
invertible maps on a finite space, with emphasis on the
realisability of various cycle lengths, and related issues of
computational complexity. Unlike for dynamics on manifolds,
where “regular” usually denotes zero metric entropy, on a finite
space the situation is less clear. For instance, the character of
the motion may depend on the choice of the topology.
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REGULAR MOTIONS ON A FINITE SPACE
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REGULAR MOTIONS ON A FINITE SPACE

Invertible maps
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Invertible maps

On a manifold:

“regular motions” <=  zero metric entropy
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Invertible maps

On a manifold:

“regular motions” <=  zero metric entropy

On a finite space: ?

@ What does “regular motions” mean?
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REGULAR MOTIONS ON A FINITE SPACE

Invertible maps

On a manifold:

“regular motions” <=  zero metric entropy

On a finite space: ?

@ What does “regular motions” mean?

@ Does the answer depend on the choice of topology?
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REGULAR MOTIONS ON A FINITE SPACE

Invertible maps

On a manifold:

“regular motions” <=  zero metric entropy

On a finite space: ?

@ What does “regular motions” mean?
@ Does the answer depend on the choice of topology?
@ All orbits are periodic; what are their periods?
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Paper versus talk
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Paper versus talk

Let f be an invertible map on a finite space €2. For all x,y € €,
we define the transit time as follows:
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Paper versus talk

Let f be an invertible map on a finite space €2. For all x,y € €,
we define the transit time as follows:

min,o{z : f'(x) =y} if such a ¢ exists,
00 otherwise.

T(x,y) = {
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Paper versus talk

Let f be an invertible map on a finite space €2. For all x,y € €,
we define the transit time as follows:

min,o{z : f'(x) =y} if such a ¢ exists,

T(x,y) = {

00 otherwise.

Writing 7 (x) for T (x, x), we have that 7 (x) —the period
function— is the period of the orbit through x.
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Paper versus talk

Let f be an invertible map on a finite space €2. For all x,y € €,
we define the transit time as follows:

min,o{z : f'(x) =y} if such a ¢ exists,

T(x,y) = {

00 otherwise.

Writing 7 (x) for T (x, x), we have that 7 (x) —the period
function— is the period of the orbit through x.

This exposition is good for a paper
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Paper versus talk

Let f be an invertible map on a finite space €2. For all x,y € €,
we define the transit time as follows:

min,o{z : f'(x) =y} if such a ¢ exists,

T(xvy) = {

00 otherwise.

Writing 7 (x) for T (x, x), we have that 7 (x) —the period
function— is the period of the orbit through x.

This exposition is good for a paper, but bad for a talk.
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TRANSIT TIME & PERIOD FUNCTION
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TRANSIT TIME & PERIOD FUNCTION

f:Q—=0Q
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TRANSIT TIME & PERIOD FUNCTION

f:Q—=0Q Q) finite f invertible

Transit time:

F Vivaldi Giving a mathematics talk November 16, 2018 17/28



TRANSIT TIME & PERIOD FUNCTION

f:Q—=0Q Q) finite f invertible

Transit time:

min,o{t : f'(x) =y} if such a ¢ exists

00 otherwise.

T(x,y) - {
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TRANSIT TIME & PERIOD FUNCTION

f:Q—=0Q Q) finite f invertible

Transit time:

min,o{t : f'(x) =y} if such a ¢ exists

00 otherwise.

T(x,y) - {

o T (x,y) is the time it takes to go from x to y
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TRANSIT TIME & PERIOD FUNCTION

f:Q—=0Q Q) finite f invertible

Transit time:

min,of{t : f'(x) = if such a ¢ exists
Ttes) { solt + f1(x) =) |

00 otherwise.
o T (x,y) is the time it takes to go from x to y
o T (x,x) is the period of the orbit through x.
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TRANSIT TIME & PERIOD FUNCTION

f:Q—=0Q Q) finite f invertible

Transit time:

min,o{t : f'(x) =y} if such a ¢ exists

00 otherwise.

T(x,y) - {

o T (x,y) is the time it takes to go from x to y
o T (x,x) is the period of the orbit through x.

Period function: 7 (x) A T (x,x).
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Using images

Golden rule: don’t put too many figures on a single slide!
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The limit function

4
3 {m(x)
2
1
Define axes first Explain the features of the plot
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Embedded graphics: the Tikz package
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Embedded graphics: the Tikz package

IATEX supports the vector graphics facility Tikz, to create
images by assembling simple geometrical objects (points, lines,
circles, etc), together with standard IIEX annotation.
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Embedded graphics: the Tikz package

IATEX supports the vector graphics facility Tikz, to create
images by assembling simple geometrical objects (points, lines,
circles, etc), together with standard IIEX annotation.

To use Tikz, you must insert the following command in the
preamble:
\usepackage{tikz}
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Embedded graphics: the Tikz package

IATEX supports the vector graphics facility Tikz, to create
images by assembling simple geometrical objects (points, lines,
circles, etc), together with standard IIEX annotation.

To use Tikz, you must insert the following command in the
preamble:
\usepackage{tikz}

The main Tikz commands are

draw filldraw node
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Embedded graphics: the Tikz package

IATEX supports the vector graphics facility Tikz, to create
images by assembling simple geometrical objects (points, lines,
circles, etc), together with standard IIEX annotation.

To use Tikz, you must insert the following command in the
preamble:
\usepackage{tikz}

The main Tikz commands are
draw filldraw node

The first command draws lines (and many other things), the
second draws solid geometrical objects, the third places IZTEX
input on the plot.
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Using Tikz

\begin{tikzpicture} [scale=0.5]
\draw[red, ultra thick] (-2,-2) —--(4,4);
\draw[gray, thick, ->] (-2,1) ——(2,-1) -
-(4.5,1) —(-1.5,3);

\filldraw[black] (0,0) circle (5pt);
\node at (0,1) {$pS};

\end{tikzpicture}

F Vivaldi Giving a mathematics talk November 16, 2018 21/28



Using Tikz

\begin{tikzpicture} [scale=0.5]
\draw[red, ultra thick] (-2,-2) ——(4,4);
\draw[gray, thick, ->] (-2,1) ——(2,-1) -
-(4.5,1) —(-1.5,3);

\filldraw[black] (0,0) circle (5pt);
\node at (0,1) {$pS};

\end{tikzpicture}
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Building an image sequentially

Let the matrix A act repeatedly on a vector v:
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Let the matrix A act repeatedly on a vector v:

Since the eigenvalues of A are smaller that 1 in modulus, we
have A"v — (0,0), as n — 0.
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Building an image sequentially

Let the matrix A act repeatedly on a vector v:

Since the eigenvalues of A are smaller that 1 in modulus, we
have A"v — (0,0), as n — 0.

Av

A2y

Adv
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Recalling information

Unlike with whiteboard presentations, an electronic
presentation is intrinsically sequential.
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To refer to information that appeared on an earlier slide,
associate to it a visual element —an icon— which could be a
formula, an image, a plot, etc.
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formula, an image, a plot, etc.
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Let us consider again the action of the
matrix A on a vector.
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Recalling information

Unlike with whiteboard presentations, an electronic
presentation is intrinsically sequential.

(Never flick back to an earlier slide.)

To refer to information that appeared on an earlier slide,
associate to it a visual element —an icon— which could be a
formula, an image, a plot, etc.

The icon is then displayed when needed.

Let us consider again the action of the
matrix A on a vector.
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Multi-column display

To display material on two (or more) column, use the columns
environment.
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Multi-column display

To display material on two (or more) column, use the columns
environment.

\begin{columns}
\column{0.7\textwidth}

Let us consider again the action
\column{0.3\textwidth}
\begin{tikzpicture} [scale=0.15]

\end{tikzpicture}
\end{columns}
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Practice makes perfect
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Practice makes perfect

@ Practice thoroughly the first two-three slides.
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@ Practice delivering your talk on time.

@ Develop contingency plans to speed up/slow down your
delivery, should it be needed.
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Practice makes perfect

@ Practice thoroughly the first two-three slides.
@ Practice delivering your talk on time.

@ Develop contingency plans to speed up/slow down your
delivery, should it be needed.

e Improve your ability to talk without reading.
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Practice makes perfect

@ Practice thoroughly the first two-three slides.
@ Practice delivering your talk on time.

@ Develop contingency plans to speed up/slow down your
delivery, should it be needed.

e Improve your ability to talk without reading.
[Run a spell-checker on your BEAMER document.]

F Vivaldi Giving a mathematics talk November 16, 2018



On the day




On the day

@ Nervousness makes people speed-up.
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On the day

@ Nervousness makes people speed-up.

@ Force yourself to go through the first couple of slides

slowly:
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On the day

@ Nervousness makes people speed-up.

@ Force yourself to go through the first couple of slides

slowly:

You will end up going at the right speed.
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Stage skills

FUTUREPROO
19 OCT 2013

b

@ Do not fold your arms
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Stage skills

FUTUREPROO
19 OCT 2013

@ Do not fold your arms
@ Step forward; walk across stage

@ Show interest in the audience; make eye contact
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Resources

Tikz: https://www.sharelatex.com/learn/TikZ_package
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Resources

Tikz: https://www.sharelatex.com/learn/TikZ_package

How to give a good talk (the first of six videos):
https://www.youtube.com/playlist?list=PL4BBD6139D06369C4

How to give a bad talk:
https://www.youtube.com/watch?v=Abo7uqaltOU
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