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Part 1:  Preceptors!



2017



Preceptors 2001



2001

Robin 
Gottlieb



2019



We are part of theWe are pa  of 
invisible university 



Thanks!



What do we do? 



Preceptor faculty position

teaching service courses 

mentor, coach, advisor 

support, develop, create 

teach 

train 

tinker



Minus and Plus

relativ low pay satisfaction

carpe diemnon-tenured

rel. low status no pressure



no publication pressure  
work with lots of great students 
work with great colleagues 
wear different hats 
branch out, i.e. pedagogy, outreach,art 
junior faculty stay young!

no publication pressure  

good things



We are wearing different We are weariWe are weariWe are wea ng ring ri
hats







As for myself



Teaching

CollegeCoCollCollCo gell gellegeellell gellell
Summer SchoolSummer SchoolSummer School

Extension School





Explore







Support

administration
IT 



Ipad
Alpha

70s 80s 90s now

Programmable
calculators

Pocket 
calculators

Graphing
calculators

Computer algebra systems

Reduce
Calculators 
with CAS

Cayley Magma
Mathematica,Maple,MatlabMacsyma

   Maxima
power point keynote

since 40ies: overhead projectors
since 60s:   PRS

since 30s:   slide projectors
DVDVHS YouTube

java

word wide web
flash

Educational TV

javascript

HTML5

3Dprint

Computer Games

40 years of Education 
Technology Timelines WebGL

CD
Twitter

tinker
withth

technology



Advertisement for math



Wearing hatsWeaWeariWeariWea ng hatsring hatsri

Math in Movies



Youtube



technology



nice projects



Archimedean 



Archimedean Archimedean 

2013
Gregor Luetolf



Graphics







Povray by Jaime Vives Piqueres 



Povray by Jaime Vives Piqueres 



Povray by Gilles Tran





Commedy



Story telling



Outreach







Adventure Algebra



stratosphere

main stream

uncharted

different math



off the chart

uncharted territory



Change field



Accessible Math



■135-

2. " p ( n ) "

D

B









Geomag math



Mickey Mouse Theorem



Mickey Mouse Theorem

Let G be a discrete manifold. 
Assume all embedded wheel 

graphs have less than 6 
vertices. Then G is a discrete 

sphere.  

Mickey MMickey M



Classical analogues
A positive curvature 
manifold satisfying a 

pinching condition is a 
sphere.  

An orientable positive 
curvature manifold is simply 

connected

Harry Rauch 

Heinz Hopf 

Klingenberg Berger 

John Synge 

Wilhelm Marcel



In 2D: "6 mice"



About non-tenured
positions



Backgrond statistics
http://www.ams.org/Excerpt_PhDs_Employment.pdf

2005-2015            50 % increase of  math PhD's

https://www.insidehighered.com/news/2018/10/12/about-three-quarters-all-faculty-positions-are-tenure-track-according-new-aaup

2018:  73 percent of all faculty positions are off 
the tenure track 

https://nces.ed.gov/ipeds/

Full-time, non-tenure-track faculty members at doctoral, master’s and 
baccalaureate institutions: some 38 percent of these full-time instructors are on 
annual contracts. Some 58 percent are either on multiyear (20 percent) or 
indefinite or at-will contracts (38 percent).



From 
Bousquet

2008



Tough Job market



Why in this conferenceWhy in this conferencethis conferencethis
on professional norm? 



Implicit Bias

racial
gender

institution

orientation
age
title

also due to confirmation bias



Dr Fox lecture



Similarly as positive bias, we have to be 
aware of negative bias. 



End of Part 1



Part 2

Taxonomies



Norms

Taxonomy



Taxonomy

 44 

Grade Level 

 

Figure 11: Taxonomy Visualization - 15 Grade Levels from the Common Core 
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difficulty

grade level

2

4

6

8

10

Math Puzzles, Activities, and Games in the classroom Hermany-Project, 2016

Puzzle 2: Good Will Hunting problems

Problem: Find the generating function for the number of paths going from a node

x to a node y in a graph.

Solution: If A is the adjacency matrix of the graph, where Aij tells how many

connections there are from i to j, then the number of paths going from x to y in n
steps is Anx, y. The generating function is

P
n A

n
ijx

n
which is (1�xA)�1

ij . Using the

Cramer formula, one can write this as an explicit rational function (�1)
i+j

det([1�
xAji])/det(1� xA).

Subject: linear algebra, graph theory

Problem: Draw all connected trees having 10 vertices, such that no vertex has

degree 2.

Solution:

Source: In the movie ”Good Will Hunting”, the main character Will Hunting (Matt Damon)

solves this as a blackboard challenge problem for a concrete graph.

1

Math Puzzles, Activities, and Games in the classroom Hermany-Project, 2016

Puzzle 3: Miller puzzle

Problem: Find a solution to the system or equations

a1(10a2 + a3) = 100a4 + 10a5 + a6) = 100a4 + 10a5 + a6 = (10a7 + a8) ⇤ a9

where (a1, . . . , a9) is a permutation of the 9 numbers 1, . . . , 9. In short a1 ⇤ a2a3 =
a4a5a6 = a7a8 ⇤ a9.

Solution: Brute force search shows that there are exactly 4 solutions:
~a = (2, 7, 8, 1, 5, 6, 3, 9, 4)
~a = (3, 5, 8, 1, 7, 4, 2, 9, 6)
~a = (4, 3, 9, 1, 5, 6, 7, 8, 2)
~a = (6, 2, 9, 1, 7, 4, 5, 8, 3)

Subject: arithmetic, addition and multiplication

Source: This is one of the classical Canterbury puzzles.
http : //www.transum.org/software/SW/Starter of theday/students/hot/MillersPuzzle.asp

1

Paul Hermany



ADC 



Complexity

solve 
"x3 + 3x + 7x2 + 3x3 + x4 = 0

"how tedious? "



Difficulty

the roots of a palindromic 
polynomial are invariant 
under the map T(x)=1/x. 

"needs idea" 



Abstraction

the characteristic 
polynomial of a symplectic 

matrix is palindromic 

"needs background 
insight" 



In Calculus



⃗r(t) = [cos5(t)
sin5(t)]

∫
2π

0
cos6(t)5 sin4(t) dt =

15π
128

⃗F = [0
x]

Find Area



Abstraction Level





Example: Curvature



12 times 1-10/6

30 times 1-4/6

total
curvature 

= 2

= 1 - d(x)/6



20 * 1/3 + 2 (-2/3)

total
curvature 

= 2



6 * 1/3



5 * 1/3 + 2*1/6





Advanced Level





K>0 K<0



)



CurvatureCurvatureCurvature



Most abstract Level



formulas from Cycon-Froese-Kirsch-Simon, 1987

(M,g) Riemannian of 
dimension n=2k

K
∫M

K(x)dV(x) = χ(M)



Example: Integral Example: Integral 
theorems



Simple Level



Mathematicians



George Stokes

1819-1903



[The following Smith’s Prize Exam was taken by James Clerk Maxwell at Cambridge.  
Question 8 is Stokes’ Theorem.  (Stokes was a personal friend of Maxwell.)  Maxwell 
completed the exam tied for first.] 
 
 

February, 1854. 
 

BY GEORGE GABRIEL STOKES, ESQ. M. A. 
 

Lucasian Professor. 
 
 

1.   STRAIGHT lines AP, BP pass through the fixed points A, B, and are always equally 
inclined to a fixed line; shew that the locus of P is a hyperbola, and find its asymptotes. 

 
2.  A number of equal vessels communicate successively with each other by small 

pipes, the last vessel opening into the air.  The vessels being at first filled with air, a gas 
is gently forced at a uniform rate into the first; find the quantity of air remaining in the nth 
vessel at the end of a given time, supposing the gas and air in each vessel at a given 
instant to be uniformly mixed. 

 
3.  Separate the roots of the equation 
 

,04.41292 23 =−+− xxx  
 

and find the middle root to four places of decimals by Horner’s method, or by some other. 
 

4.  Investigate a formula in Finite Differences for transforming a series the terms of 
which (at least after a certain number) are alternately positive and negative, and decrease 
slowly, into one which is generally much more rapidly convergent. 

 
Example.  Find the sum of the series 
 
  1.4142 – .7071 + .5303 – .4419 + .3867 – .3480 + .3190 – .2962 + … 
 
5.  Given the centre and two points of an ellipse, and the length of the major axis, find 

its direction by a geometrical construction. 
 
6.  Integrate the differential equation 
 

0)(2)( 222222 =−++− dxyaxydydxdyxa  
 

Has it a singular solution? 
 
7.  In a double system of curves of double curvature, a tangent is always drawn at the 

variable point P; shew that, as P moves away from an arbitrary fixed point Q, it must 



begin to move along a generating line of an elliptic cone having Q for vertex in order that 
consecutive tangents may ultimately intersect, but that the conditions of the problem may 
be impossible. 

 
8.  If X, Y, Z be functions of the rectangular co-ordinates x, y, z, dS an element of any 

limited surface, l, m, n the cosines of the inclinations of the normal at dS to the axes, ds 
an element of the bounding line, shew that 
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the differential coefficients of X, Y, Z being partial, and the single integral being taken all 
round the perimeter of the surface. 
 

9.  Explain the geometrical relation between the curves, referred to the rectangular co-
ordinates x, y, z, whose differential equations are 

 

,
R
dz

Q
dy

P
dx ==  

 
and the family of surfaces represented by the partial differential equation 
 

.R
dy
dzQ

dx
dzP =+  

 
10.  Write a short dissertation on the theoretical measure of mass.  By what 

experiments did Newton prove that masses may be measured by their weights?  
Independently of such experiments, how may it be inferred from the observed motions of 
the heavenly bodies that the mutual gravitation of two bodies depends only on their 
masses, and not on their nature?  In what two different senses is the term weight used? 

 
11.  What are the conditions to be satisfied in order that two moving systems may be 

dynamically as well as geometrically similar? 
If it be desired to investigate the resistance to a canal boat moving 6, 8, 10 miles an 

hour by experiments made with a small model of the boat and canal, if the boat be 36 feet 
long and its model only 2 ft. 3 in., what velocities must be given to the latter. 

 
12.  A rod is suspended at two given points by unequal light elastic strings, in such a 

manner that the rod is horizontal and the strings are vertical in the position of 
equilibrium; the rod being slightly disturbed in a vertical plane, in such a manner that no 
displacement of velocity is communicated to the centre of gravity in a horizontal 
direction, it is required to determine the motion. 



From Letters to Mary Susanna Robinson 1957

You are quite right in saying that it is well not to go brooding over one's 
own thoughts and feelings, and in a family that is easy, but you don't know 
what it is to live utterly alone.
On the 31 March 1857 he wrote again expressing his feelings in rather mathematical terms:-

I too feel that I have been thinking too much of late, but in a 
different  way,  my  head  running  on  divergent  series,  the 
discontinuity of arbitrary constants, ... I often thought that you 
would do me good by keeping me from being too engrossed by 
those things.
These letters clearly did not express the love that Mary hoped to find in them and when Stokes wrote her a 55 page letter
about the duty he felt towards her, she came close to calling off the wedding at the last moment.



Mikael Ostogradski

1801-1862



George Green

1793-1841





Good Will Hunting



1819-19031777-1855 1793-1841

1775-1846

|

MIKHAEL OSTROGRADSKY1801-1862

GEORGE STOKES

GAUSS  
THEOREM 

1826

GEORGE GREENCARL FRIEDRICH GAUSS

1789-1857 AUGUSTINE CAUCHY

Green  
THEOREM 

1846

STOKES  
THEOREM 

1854

JEAN MARY AMPERE

FTLI 
1840

1860
|

1840
|

1850
||

1830

published







G

C

.∫∫ curl(F) dx dy
G

= ∫ F(r(t)) r’(t) dt
C

Usual way



Advanced Level



let F be a 1-form, then 

∫G
dF = ∫δG

F



Part 3

Words of Wisdom



Teaching on an easier level
is not necessarily easier.





Happyness is achievement
minus expectation.





Be prepared to 
hack your value system.



Lebowski Theorem (Joscha Bach)

No AI will bother after hacking its
own value system. 



Disapointments
can be opportunities





Doing can be more fulfilling
than managing. 





What counts is what
is the daily work. 









Appreciate the
unspectacular parts



Hipocrates



Things change





Adjusting
difficulty can be difficult.





We live in a time
of reinvention



HaririHariri



There are opportunities 
off the chart, especially
in uncharted teritory.



The End.


