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"The good Christian should beware the mathematician and all those who 

make empty prophecies. The danger already exists that the 

mathematicians have made a covenant with the devil to darken the spirit 

and to confine man in the bonds of hell."  

– Augustine of Hippo (354? – 430) 

  First (this) lecture: Introduction (3 * 50 min) 
o 17:00 - 17:50 
o 18:00 - 18:50 
o 19:00 - 19:50 

 

  Further lectures (50-minute lectures) 
  

https://integrity.hu/
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In mathematics, you don’t understand things. You just get used 

to them. — John von Neumann 
 
 
 
 

  

https://integrity.hu/
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To paraphrase Clausewitz: Mathematics is the 
extension of common sense by other means. 
  

Mathematics is not about numbers, equations, 
computations, or algorithms: it is about 
understanding. 
— William Paul Thurston, American mathematician 
  

Go down deep enough into anything and you will find 
mathematics. — Dean Schlicter 
  

Nature is written in mathematical language. 
— Galileo Galilei 
  

Mathematics is a game played according to certain 
simple rules with meaningless marks on paper.  
— David Hilbert 
 

 In mathematics, you don’t understand things. You 
just get used to them. — John von Neumann 

‘Obvious’ is the most dangerous word in 
mathematics. 
— Eric Temple Bell, Scottish mathematician 
  

If I were again beginning my studies, I would follow 
the advice of Plato and start with mathematics.  
— Galileo Galilei 
  

The essence of math is not to make simple things 
complicated, but to make complicated things simple. 
— Stan Gudder, American mathematician 
  

If people do not believe that mathematics is simple, 
it is only because they do not realize how complicated 
life is. — John von Neumann 
  

Do not worry about your difficulties in Mathematics. 
I can assure you mine are still greater.  
— Albert Einstein 

  

https://integrity.hu/
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Legend of Abraham Wald1 

  

                                                           
1 http://www.ams.org/publicoutreach/feature-column/fc-2016-06  

https://integrity.hu/
http://www.ams.org/publicoutreach/feature-column/fc-2016-06
https://counting.substack.com/p/its-that-ds-meme-plane-with-dots
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The story of Abraham Wald and the missing bullet holes: 
 "The officers saw an opportunity for efficiency; you can get the same protection with less 
armor if you concentrate the armor on the places with the greatest need, where the planes are 
getting hit the most. But exactly how much more armor belonged on those parts of the plane? 
That was the answer they came to Wald for. It wasn’t the answer they got. 
The armor, said Wald, doesn’t go where the bullet holes are. It goes where the bullet holes 
aren’t: on the engines." 
 
 
 
 

"In this context, it is nice to recall another example. When motorcycle helmets became 
mandatory, hospitals noted that the number of bikers treated for head injuries had risen 
sharply. Guess why? That's right — in the pre-helmet era, those injuries were fatal." 
https://www.outlookindia.com/website/story/a-world-war-ii-puzzle/294404   

https://integrity.hu/
https://www.outlookindia.com/website/story/a-world-war-ii-puzzle/294404
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The Allegory of the Cave (Plato's Cave) 
 

  

https://integrity.hu/
https://en.wikipedia.org/wiki/Allegory_of_the_cave
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"I was received very kindly by the warden, and went for many days 
to the academy. Every room has in it one or more projectors; and I believe I could not be in fewer than five hundred rooms. 
 

The first man I saw was of a meagre aspect, with sooty hands and face, his hair and beard long, ragged, and singed in several 
places. His clothes, shirt, and skin, were all of the same colour. He has been eight years upon a project for extracting sunbeams 
out of cucumbers, which were to be put in phials hermetically sealed, and let out to warm the air in raw inclement summers. 
He told me, he did not doubt, that, in eight years more, he should be able to supply the governor's gardens with sunshine, at 
a reasonable rate: but he complained that his stock was low, and entreated me "to give him something as an encouragement 
to ingenuity, especially since this had been a very dear season for cucumbers." " 
Gulliver's Travels by Jonathan Swift – PART THREE: A VOYAGE TO LAPUTA, BALNIBARBI, LUGGNAGG, GLUBBDUBDRIB, AND JAPAN: CHAPTER 5 

https://integrity.hu/
https://etc.usf.edu/lit2go/177/gullivers-travels/3678/part-three-a-voyage-to-laputa-balnibarbi-luggnagg-glubbdubdrib-and-japan-chapter-5/
https://ichef.bbci.co.uk/images/ic/1200xn/p037nktz.jpg
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"Data is not information, information is not knowledge, knowledge is 

not understanding, understanding is not wisdom. ▬ Clifford Stoll" 
 

DKIW Pyramid 
 

  
 
  

https://integrity.hu/
https://cdn.goconqr.com/uploads/media/image/17322876/desktop_976d9df3-92c0-41a9-939b-2fe6a63e1dcb.png
https://www.researchgate.net/figure/The-data-information-knowledge-wisdom-DIKW-hierarchy-as-a-pyramid-to-manage-knowledge_fig6_332400827
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Mathematical ignorance 
Mathematical illiteracy, innumeracy, number blindness 

Developmental arithmetic disorder, impairments of calculation, dyscalculia 
Math phobia 

 

Sophistry, deception, misconcepcion, inconsistency, ambiguity, irrationality, trickery, paralogy, 
fallacy, hoax (… and statistics :-) 
 

"The dangerous pride of the innumerate journalist 
“I suck at math—that’s why I went into journalism” has been a humblebrag since before the invention of the humblebrag. I heard people 
chortle about their mathematical incompetence back when I was a student and I still hear them laughing today." [*] 
 

The world is dangerous when people are blinded from the facts and ignore logic. 
 

Wrong considerations, judgments and decisions everywhere (in justice, healthcare, economic policy etc.) 
 
Topical example: anti-vaccination 
AstraZeneca and blood clots: by the numbers –  Statistically, how likely are you to get blood clots from AstraZeneca’s COVID-19 vaccine?  
https://cosmosmagazine.com/health/astrazeneca-vaccine-blood-clots-statistics-percentage/ 
  

https://integrity.hu/
https://rrj.ca/the-dangerous-pride-of-the-innumerate-journalist
https://cosmosmagazine.com/health/astrazeneca-vaccine-blood-clots-statistics-percentage/
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Confirmation bias and filter bubbles 
Confirmation bias 
a type of cognitive biases 
 

 

Echo chambers, epistemic bubbles, 
filter bubbles, 
and polarization 
 

 
  

https://integrity.hu/
https://www.simplypsychology.org/confirmation-bias.html
https://www.technologyreview.com/2018/08/22/140661/this-is-what-filter-bubbles-actually-look-like/
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Branches of Mathematics 
In an eclectic list, including but not limited to 

 Algebra (abstract algebra) 

 Category theory 

 Linear algebra [finite dimension vector space] 

 Non-linear algebra 

 Number theory 

 Geometry (algebraic geometry, topology, discrete geometry, 
differential geometry, fractals, …) 

 Mathematical analysis (measure theory, functional analysis, non-
standard analysis, …) 

 Combinatorics 

 Logics 

 Set theory 

 Probability theory and statistics (decision theory/the theory of 
choice) 

 Automata theory, formal languages and systems 

 Game theory 

 Operation research (mathematical optimization/programming, 
linear programming, non-linear programming, dynamic 
programming, ...) 

 Chaos theory 

 Information theory 

 Algorithmic information theory 

 Computational mathematics 

 Computational complexity theory 

 Computer science (programming language theory, ...) 

 Graph theory (network theory) 

 Numerical analysis 

 Theoretical physics 

 Cryptography 

 Data science 

 Artifical intelligency 
_____________________________________ 
 

Knot theory, tessellation (tiling), mathematical crystallography, … 
_____________________________________ 
 

Pure and Appliad mathematics

https://integrity.hu/
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The infinite! No other question has ever moved so profoundly 

the spirit of man. — David Hilbert 

Potential vs actual 
1, 2, 3, …, n, n-1, n+2, …  vs  {1, 2, 3, …, n, n+1, …}, ∞, … 

 

Discrete vs. continuous 

  

https://integrity.hu/
https://tse3.mm.bing.net/th?id=OIP.6KQpZVVXbWMX_x7C6011YQHaDx&pid=Api
https://iuliangulea.com/images/continuous-vs-discrete-white-bg.png
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Euclid's theorem and its proof 
 

Euclid's theorem: There exist infinitely many prime numbers. 
 

Proof by reductio ad absurdum 
"Euclid offered a proof published in his work Elements (Book IX, Proposition 20),[1] which is paraphrased here.[2] 
 

Consider any finite list of prime numbers p1, p2, ..., pn. It will be shown that at least one additional prime number not in this list exists. Let P be the product of all 
the prime numbers in the list: P = p1p2...pn. Let q = P + 1. Then q is either prime or not: 
 

If q is prime, then there is at least one more prime that is not in the list, namely, q itself. 
If q is not prime, then some prime factor p divides q. If this factor p were in our list, then it would divide P (since P is the product of every number in the list); but 
p also divides P + 1 = q, as just stated. If p divides P and also q, then p must also divide the difference[3] of the two numbers, which is (P + 1) − P or just 1. Since no 
prime number divides 1, p cannot be in the list. This means that at least one more prime number exists beyond those in the list."2 

Constructive proof 
"Filip Saidak gave the following proof by construction, which does not use reductio ad absurdum[15] or Euclid's lemma (that if a prime p divides ab then it must 
divide a or b). 
Since each natural number (> 1) has at least one prime factor, and two successive numbers n and (n + 1) have no factor in common, the product n(n + 1) has more 
different prime factors than the number n itself.  So the chain of pronic numbers: 
1×2 = 2 {2},    2×3 = 6 {2, 3},    6×7 = 42 {2, 3, 7},    42×43 = 1806 {2, 3, 7, 43},    1806×1807 = 3263442 {2, 3, 7, 43, 13, 139}, · · · 
provides a sequence of unlimited growing sets of primes."1    

                                                           
2 https://en.wikipedia.org/wiki/Euclid's_theorem  

https://integrity.hu/
https://en.wikipedia.org/wiki/Euclid's_theorem
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Proof 
 

There exists a non-rational number. 
 

See Cantor Diagonal Method3 
 
 

Constructing an irrational number. 
 

 1.01001000100001000001… 

   ^1^2 ^3  ^4   ^5 …     ^n pieces of zeros 
 
 

Square root of 2 is irrational. 
 

                                                           
3 https://en.wikipedia.org/wiki/Cantor's_diagonal_argument  

https://integrity.hu/
https://en.wikipedia.org/wiki/Cantor's_diagonal_argument
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The Wonders of Infinity and Its Weirdness 

The Wonders of Mathematics and Its Weirdness 

 
… 

https://integrity.hu/
https://images-na.ssl-images-amazon.com/images/S/mediaservice.woot.com/7c75f889-0ffb-4d2b-afd5-1c33e09c5846._AC_SR882,441_.png
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The Grand Hilbert Hotel

 

…  

https://integrity.hu/
https://1.bp.blogspot.com/-noCI2HQs6mI/XZdIx6FzhUI/AAAAAAAAIck/Sd3QI-nSEJYpMw_u08x_yjYlJQn-O5FpACEwYBhgL/s1600/Hotel-de-Hilbert.jpg
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https://integrity.hu/
https://i.ytimg.com/vi/RjCrUEwzCxc/maxresdefault.jpg
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1. Infinity passengers; 
2. Another infinite number of passengers; 
3. Infinity trains, each with infinity passengers; 
4. Infinite number of re-arrivals, 
… even more passengers 
 
Can the hotel ever be full? 

  

https://integrity.hu/


 

INTEGRITY Ltd. 5nd January 2023 20/77 

Mathematics, Mathematica, and Thinking: INTRODUCTION 

Zenon's Paradox 
 

 
 

Σ1
∞ 1/n2 = 1/2 + 1/4 + 1/8 + … + 1/2N + …) = 1 

 

  

https://integrity.hu/
https://tse1.mm.bing.net/th?id=OIP.VOKp0ogxvdzdbXTIX_VszAHaB3&pid=Api
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Counting 

 

 
  

https://integrity.hu/
https://www.shutterstock.com/image-vector/this-part-human-body-hands-260nw-277312814.jpg
https://www.javatpoint.com/injective-function-in-discrete-mathematics
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Relations, functions 
 

Cartesian product of sets A, B, …:   A × B × ... = {(a, b, …): a ∈ A, b ∈ B, …} 
           ∀(a, b, …) ∈ A × B × …, where (∀a ∈ A, ∀b ∈ B …) 

(a, b, …) ∈ A × B × … 
 

Relation: subset of Cartesian product of sets: R ⊂ A × B × …  
 

Binary relation: subset of Cartesian product of the sets A and B: R ⊂ A × B  

Function:   

a -> F(a) 
b -> F(b) 
c -> F(c) 
d -> F(d) 
 
 
 
 
 

(∀a ∈ A)( ∃! b ∈ B) ( (a,b) ∈ F ) 

F := Function[x, x^2] 
F[x_] := x^2 
F := # |-> #^2 & 
F := #^2 & 
 

F[3] 
F@3  
3 // F 

 

https://integrity.hu/


 

INTEGRITY Ltd. 5nd January 2023 23/77 

Mathematics, Mathematica, and Thinking: INTRODUCTION 

 

 
https://www.mathsisfun.com/sets/injective-surjective-bijective.html  
  

https://integrity.hu/
https://www.mathsisfun.com/sets/injective-surjective-bijective.html
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Mathematical vs programming functions 
How are math and programming functions different? 
 

 side effects, 
o programming functions without any arguments (procedures) 

 states, 

 attributes (no argument is meant here), properties, behavior … 

 subtyping (restricting range) 
 
 

Polymorphism 
 

A function that can evaluate to or be applied to values of different types is known as a polymorphic function. 
 

https://en.wikipedia.org/wiki/Polymorphism_(computer_science)  
https://en.wikipedia.org/wiki/Type_theory  
 

Instants  
  

https://integrity.hu/
https://en.wikipedia.org/wiki/Polymorphism_(computer_science)
https://en.wikipedia.org/wiki/Type_theory
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"God does not care about our mathematical difficulties. He 

integrates empirically." —  Albert Einstein 
 

Hyper computers 
 

 Zenon computer4; 

 Faster hyper computers  
o more faster (beyond countable infinity), 
o and (infinity and beyond) faster storage; 

 Oraculum computer, 

 higher order oracula (even faster computers); 

 … 

                                                           
4 Zeno machine was invented in 1927; Turing machine in 1936, Oracle machine was published in 1939  

https://integrity.hu/
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Mathematical existence 
 

"Natural numbers were created by God, everything else is the work 

of men." — Kronecker (1823–1891) 
 
 

Axiom of empty set of the Zermelo–Fraenkel axioms: 
 There exists an empty set. 
 There is a set such that no element is a member of it. 
 ∃x ∀y ¬(y ∈ x) 

 

 Exists[x, Not[ ForAll[ y, Element[x, y] ]  ]  ] 
  

https://integrity.hu/
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Oraculum number 
 

 Take all the statements.  

 Sort  
o by length,  
o then alphabetically. 

 Assign a natural number to each member of the series, starting with zero and increasing 
one by one. 

 Let's form the decimal number that starts with zero, followed by a decimal point, and then 
every element is the next member of the above series: 

 

0.1234567891011121314151617181920…100101102…100110021003…. 
 

 
 
 

https://integrity.hu/
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 Assign to each statement in the previous series 
o zero if the statement is false, 
o some if the statement is true, 
o and number two if the given statement is neither true nor false; 

 and form a real number with infinite decimal places from it in the form below: 
 

X.XXXXXXXXXX… (where X is zero, one, or two), 
 

and denote this number by . 
 
 

Exists there ? 

Exists there only one ? 

What properties does  have? 

               What is the first, second, … digit of ? 
 

https://integrity.hu/
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Computability 
 

 Hard problems 
  

 Problems that can be solved with a Turing machine, but not with any physical computer 
 

 Problems that can be solved with a Turing machine 

 Problems that cannot be solved with a Turing machine 
 

 Problems that can be solved with a Zeno computer 

 Problems that cannot be solved with a Zeno computer 
 

 Problems that can be solved with first order, second order, … nth-order, … hypercomputer 
 

 Problems that can be solved with a hypercomputer 

 Problems that cannot be solved with a hypercomputer 
 

 Problems that an oraculum can answer 

 Problems that no one can answer 

 Problems that are indescribable (and there are problems beyond imagination) 

https://integrity.hu/
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" Aus dem Paradies, das Cantor uns geschaffen, soll uns niemand 

vertreiben können." 

" No one shall expel us from the Paradise that Cantor has created." 

– David Hilbert, in "Über das Unendliche" [On the Infinite], in 

Mathematische Annalen 95 (1925) 
 
 

  

https://integrity.hu/
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Empty set 
∃x ∀y ¬(y ∈ x) 
 

 All elements of an empty set are white. 

 All elements of an empty set are black. 

 Every element of an empty set is neither white nor black. 

 All elements of an empty set are red and blue. 

 Red elements of an empty set are happy, blue elements are unhappy. 
 

 Anyone who is happy is not unhappy. Every unhappy element of an empty set is happy. 
 

 Each element of the empty set is larger than the others; each element of the empty set is smaller than the 
others; all elements of the empty set are equal. 

  

  

https://integrity.hu/
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Drinking principle 

 

There is a person who, when she drinks, everyone drinks with her (just then she 
drinks). 
 

There is one person who, if she gets covid infection, all people int he world will 
be infected with covid. 
 
  

https://integrity.hu/
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Set of all sets 
 

Is the set of all sets an element of itself? 
 

Contradition?  

https://integrity.hu/


 

INTEGRITY Ltd. 5nd January 2023 35/77 

Mathematics, Mathematica, and Thinking: INTRODUCTION 

Fundamental theorem of equivalence relations 
Definition of Equivalence relation 

  

Equivalence relations and Equivalence classes (partions) 

  

https://integrity.hu/
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Isomorphism, homomorphism 
 

 

See also: Analogues vs Homologues   

https://integrity.hu/
https://www.math.clemson.edu/~macaule/classes/m20_math4120/slides/math4120_lecture-4-01_h.pdf
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Natural numbers 
(0), 1, 2, 3, … N, … 
 

Peano axioms (strong and weak systems) 
 

Ο;  S(n);  !∃x(S(x)= Ο);  ∀x∀y(S(x) = S(y) -> x = y);  …   +;  ∙ 
 
 

A model of Natural numbers 
 

0, S0, SS0, SSS0, … 
Ø,   { Ø },   { Ø, { Ø } },   { Ø, { Ø }, { Ø, { Ø } } },   … 
{},   { {} },   { {},  { {} } },   {  {}, { {} }, { {},  { {} } }  },      … 
N+1 = N ∪ {N} = ∪{0, 1, 2, … N} = [0, N+1) 
another model: {},   {{}},     {{{}}},             {{{{}}}},    … 
 
 

Model and Equivalence class 
  

https://integrity.hu/
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1 + 1 = 2 
0,   1 = S(0),    2 = S(1) = S(S(0)) 
 

Definion of addition: 

 a + 0 = a 

 a + S(b) = S(a+b) 
 

0 + 1 = 0 + S(0) = S(0 + 0) = S(0) = 1 
1 + 1 = 1 + S(0) = S(1 + 0) = S(1) = S(S(0)) = 2 
 

(Set theroy and other) models of Natural numbers 
How we can define addition (a + b = ?) in a model? 5 
The definition of addition depends on model!  

  

                                                           
5 Von Neumann definition of ordinals; The Kuratowski Construction of Ordered Pairs; in ZF set theory 

https://integrity.hu/
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zero    = {} 
one     = Union[{zero}] 
two     = Union[{zero, one}] 
three  = Union[{zero, one, two}] 
four    = Union[{zero, one, two, three}] 
five     = Union[{zero, one, two, three, four}] 
  
S[n_]     := Union[n, {n}] 
  
NeumannIntegerToInteger[x_] := Length[x] 
  
IntegerToNeumannInteger[0] = zero 
IntegerToNeumannInteger[x_] := S[IntegerToNeumannInteger[x-1]] 
 
Wolfram Language 13.1.0 Engine 

In[11]:= zero                                                                      
Out[11]= {} 
  

In[12]:= one                                                                       
Out[12]= {{}} 
  

In[13]:= two                                                                       
Out[13]= {{}, {{}}} 
  

In[14]:= three                                                                     
Out[14]= {{}, {{}}, {{}, {{}}}} 
  

In[15]:= S[one]                                                                    
Out[15]= {{}, {{}}} 
  

In[16]:= S[S[one]]                                                                 
Out[16]= {{}, {{}}, {{}, {{}}}} 
  

In[17]:= NeumannIntegerToInteger[%]                                                
Out[17]= 3 

 

n[18]:= IntegerToNeumannInteger[7]                                                
Out[18]= {{}, {{}}, {{}, {{}}}, {{}, {{}}, {{}, {{}}}}, {{}, {{}}, {{}, {{}}}, {{}, {{}}, {{}, {{}}}}}, {{}, {{}}, {{}, {{}}}, {{}, {{}}, {{}, {{}}}}, {{}, {{}}, {{}, {{}}}, {{}, {{}}, {{}, 
{{}}}}}}, {{}, {{}}, {{}, {{}}}, {{}, {{}}, {{}, {{}}}}, {{}, {{}}, {{}, {{}}}, {{}, {{}}, {{}, {{}}}}}, {{}, {{}}, {{}, {{}}}, {{}, {{}}, {{}, {{}}}}, {{}, {{}}, {{}, {{}}}, {{}, {{}}, {{}, 
{{}}}}}}}}  

https://integrity.hu/
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Some notable numbers: 0, 1, i, e, π 
 

 

Euler's identity:   
  

 

 

   

 

 

    

 

https://integrity.hu/
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Let's examine the π 

 

 Real 

 Irrational 

 Transcendent 

 Computable 

 Normal? 

 Absolute normal? 
 

=  

 

 

 
 

https://integrity.hu/
https://www.mathsisfun.com/numbers/pi.html
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In[1]:= NDigitsOfPiToInteger[N_, base_] := Row[First[RealDigits[Pi, base, N] ] ] 
 

In[2]:= NDigitsOfPiToInteger[100, 10] 
Out[2]= 3141592653589793238462643383279502884197169399375105820974944592307816406286208998628034825342117067 
 

In[3]:= NDigitsOfPiToInteger[100, 2] 
Out[3]= 1100100100001111110110101010001000100001011010001100001000110100110001001100011001100010100010111000 
 

In[4]:= In[4]:= NDigitsOfPiToInteger[100, 3] 
Out[4]= 1001021101222201021100211111022122222011120121212120012110010010122202221201201211121012101120022012 
 

In[5]:= NDigitsOfPiToInteger[100, 8] 
Out[5]= 3110375524210264302151423063050560067016321122011160210514763072002027372461661163310450512020746161 

________________________________________________________________________________________________________ 

In[13]:= First[RealDigits[Pi, 179424673, 20]] 
Out[13]= {3, 25405215, 102191489, 727524, 115256415, 89868043, 95301548, 146269079, 42908816, 1350034, 158316788, 
>    59994031, 70319183, 20512349, 165334957, 19754561, 22741424, 136343784, 66827268, 242278} 
 
In[14]:= First[RealDigits[Pi^1000, 179424673, 20]] 
Out[14]= {82, 106386839, 101144378, 174765991, 107469502, 25796711, 161111919, 171982728, 146431459, 36745003, 
>    77298227, 112629939, 108467854, 161706009, 171019242, 130512001, 173601757, 164306906, 65091529, 132179806} 

________________________________________________________________________________________________________ 

In[6]:= NDigitsOfPiToInteger[250, Sqrt[E/2]]                                                                                        
Out[6]= 10000000000000000010000000000010000000000000000000000000000001000000000000010000000000010000000000000000000000100000000000 
>00000000010000000000001000000000000000010000000000000000000000001000000000000000000010000000000000000000100000000000010000000000 

________________________________________________________________________________________________________ 
 

In[1]:= StringJoin[ "0.", ToString[Row[Table[Prime[i], {i, 1, 40}]]] ] 
Out[1]= 0.2357111317192329313741434753596167717379838997101103107109113127131137139149151157163167173   
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There's no sense in being precise when you don't even know what 

you're talking about. — John von Neumann 
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"si fallor, sum" 
"For if I am mistaken, I exist." 
('Augustinian cogito') 
Augustine of Hippo (354? – 430) in De Civitate Dei  
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This sentence is false. 
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This sentence is true.  
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This sentens is neither true nor false. 
 

 "This Book Contains Nothing but Lies: 
Bizarre, Weird and Peculiar Paradoxes."  
– Georg G. Szpiro 

 Someday that will be true. 

 Leprechauns smell blue. 

 I am very smart. 

 How smart am I really? 

 Don't worry! 

 "xxx88" CX717 round blue red?!  

 ക متൾ精정مت आदमीラचौन ् ฟ์ ב 

 …   
 

Lewis Carroll 
 

Jabberwocky 
 

'Twas brillig, and the slithy toves 
Did gyre and gimble in the wabe; 
All mimsy were the borogoves, 
And the mome raths outgrabe. 
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Unexpected hanging paradox 
 

"The unexpected hanging paradox or surprise test paradox is a paradox about a person's expectations about the 
timing of a future event which they are told will occur at an unexpected time.  
 

The paradox is variously applied to a prisoner's hanging or a surprise school test. It was first introduced to the 
public in Martin Gardner's March 1963 Mathematical Games column in Scientific American magazine." 
– https://en.wikipedia.org/wiki/Unexpected_hanging_paradox  

 

 

"A judge ordered the hanging of a prisoner but he said to the prisoner that 
“Hanging will execute at the noon on one weekday in the following week but that 
execution will be a surprise to the prisoner. He will not know the day of hanging until 
the executioner knocks on his cell door at the noon that day”"  
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"There are three kinds of lies: lies, damned lies, and 

statistics"6 
 
 
 
 

  

                                                           
6 It is the British prime minister Benjamin Disraeli who is famously credited with the phrase: "There are three kinds of lies: lies, damned lies, and statistics" but the 
expression has been around almost as long as the word statistics  
— https://www.etymonline.com/search?q=statistics, https://en.wikipedia.org/wiki/Lies,_damned_lies,_and_statistics. 
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Inuition and Common Sense — "The naked intellect is an extraordinarily 

inaccurate instrument." – Madaleine L'Engle (1977) 
 

"Daniel Kahneman theorizes that intuitive thinking has both advantages and 

disadvantages: it is faster than a rational approach but more prone to error." 

https://www.scientificamerican.com/article/can-we-rely-on-our-intuition/#  
 

"Human brains have been wired through years of evolution to think intuitively. 

This fast, emotional and automatic way of thinking was useful for our ancestors 

in navigating the Savannah and escaping lions." 
 

Girl Named Florida (mental trap) 
 

1. Suppose that a family has two children. What is the probability that both are girls? [1/4] 
2. Now what is the probability of having two girls if at least one of the children is a girl? [1/3] 
3. What is the probability of a family having two girls if one of the children is a girl named Florida? [~1/2] 
4. One of the children is a girl who born on a Tuesday. What is the probability that both are girls? [13/27] 
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Monty Hall problem (brain treaser) 
(three prisoners problem, Bertrand's box paradox) 

 

Simulation: https://www.mathwarehouse.com/monty-hall-simulation-online/  
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False positive 
 

Example: 

 avarage 1 infected in 1 million people, 
(~ 80 000 infected people in the World) 

 it detects the infection with 99% accuracy (1% false negative), 

 the test gives a false positive result in only 1% of cases (1% false positive). 
 

We test 1000 people and get 10 positive results. (Apart from the test, there is nothing to 
indicate whether someone is infected or not.) 
 

What is the probability that one of the positives is actually infected? 
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Simpson's `paradox` 
Why Smoking Reduces the Risk of Dying 
of Cardiovascular Disease? 
 
 
 

"Contrary to the common belief, 
Appleton, French, and Vanderpump's 
study (1996) showed that Smokers tend 
to live longer than non-smokers." 
https://towardsdatascience.com/the-curious-case-of-simpsons-paradox-6f178548d7e8  
How to Lie with Statistics, https://inst.eecs.berkeley.edu/~cs70/fa06/lectures/prob/lecture35.pdf   
Appleton, French, and Vanderpump (1996, American Statistician) 

 
https://demonstrations.wolfram.com/SimpsonsParadox/ 
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Linda problems (conjunction fallacy) 
Linda is 31 years old, single, outspoken, and very bright. She majored in philosophy. As a student, she was deeply 
concerned with issues of discrimination and social justice, and also participated in anti-nuclear demonstrations.  
 

Which is more probable? 
(1) Linda is a bank teller. 
(2) Linda is a bank teller and is active in the feminist movement. 
  

Tversky, Amos; Kahneman, Daniel (1981). Judgments of and by representativeness (Report). Stanford University. 
Thinking, Fast and Slow by Daniel Kahneman (2011) 
  

(1) A massive flood somewhere in North America next year, in which more than 1,000 people drown. 
(2) An earthquake in California sometime next year, causing a flood in which more than 1,000 people drown. 
  

Disjunction fallacy 
  

"Mr. Pius goes to church every Sunday.  He gets most of his information about religion from church and does not 
really read the Bible too much.  Mr. Pius has a figurine of St. Mary at home.  Last year, when he went to Rome, he 
toured the Vatican.  From this information, Mr. Pius is more likely to be Catholic than a Catholic or a Muslim." 
https://www.logicallyfallacious.com/logicalfallacies/Disjunction-Fallacy   
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Oxford comma7 

 

"Peace, prosperity[,] and friendship 
with all nations" 
____________________________ 

 

To my parents, Ayn Rand and God. 
To my parents, Ayn Rand, and God. 
(To God, Ayn Rand and my parents.) 
To my mother, Ayn Rand, and God. 

 

My usual breakfast is coffee, bacon and eggs and toast. 
My usual breakfast is coffee, bacon and eggs, and toast. 

______________________________________ 
 

Oxford Comma Dispute Is Settled as Maine Drivers Get 
$5 Million 

______________________________________ 
 

"In 1872, an American tariff law including an unwanted 
comma cost taxpayers nearly $2m (the equivalent of 
$40m today). The United States Tariff Act, as originally 
drafted in 1870, allowed “fruit plants, tropical and semi-
tropical for the purpose of propagation or cultivation” to 
be exempt from import tariffs. 
 

For an unknown reason, when revised two years later, a 
stray comma sneaked in between “fruit” and “plants”. 
Suddenly all tropical and semi-tropical fruits could be 
imported without any charge." [*] 

 

                                                           
7 = seriel comma = series comma = Harvard comma (see also: Cambridge comma) 
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Physics is becoming too difficult for the physicists.  

— David Hilbert 
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 Is the physics and our physical world understandable? 

 Concept of comprehensibility. 
o What do we mean by comprehensibility? 
o Do we need to understand physics and the real world? 

 You don't have to and you can't, it's enough if we can calculate. 
 
 

 Is special and general relativity theory conceptually simpler than classical 
physics? 

 

 What kind of world do we live in, what is the geometry of the world like? 
 

 Why the quantum world is weird to us? 
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Absurdities of Classical Mechanics 
 

 Infinite speed of propagation of physical effect 

 … 
A simpler answer to the world: special relativity. 
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What shape is the space? 

 Topology 
o Manyfolds 

 Dimension 

 Continuity 
 

A deeper question: Exists there space or time? 
 
 

Discrete or continuous? 
Finit or infinit? 
Is our world deterministic or non-deterministic? 

Is the past deterministic; is the future deterministic?  
(Note: time is just an illusion) 

Universe or Multiverse? 
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The weirdness of quantum theory 
   

Standard model   
 
Unification — Theory of Everything          
 
M-theory  
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https://integrity.hu/


 

INTEGRITY Ltd. 5nd January 2023 68/77 

Mathematics, Mathematica, and Thinking: INTRODUCTION 

   

Δός αὐτῷ τριώβολον, ἐπειδὴ δεῖ αὐτῷ ἐξ ὧν μανθάνει κερδαίνειν 

"Give him threepence, since he must make gain out of what he 

learns." - 'Euclid' (Euclid of Alexandria, fl. BCE 300)  
 
 
 

What is mathematics? 
What is mathematical existence? 
What is mathematical truth? 
What is a mathematical proof? 
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God exists since mathematics is consistent, and the Devil exists 

since we cannot prove it. — Andre Weil 
 
 
 

Philosophy of Mathematics 
 Platonism and variants 

 Racionalism vs empiricism 

 Logicism 

 Constructivism 

 Intuitionism 

 Formalism 

 Predicativism 

 Naturalism and Indispensability 

 Structuralism and Nominalism 

 Fictionalism 
 
https://plato.stanford.edu/entries/philosophy-mathematics/ 
https://plato.stanford.edu/entries/intuitionism/ 
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Theorem: 
1 = 2 

 

Proof: 

 Let a = b                             | *a 

 a*a = b * a                         | - b2 

 a2 - b2 = b*a - b2 

 (a + b)(a - b) = b(a - b)      | /(a - b) 

 a + b = b                              (a = b) 

 2b = b                                  | /b 
 

2 = 1    QED 
 

Theorem: 
1 = 2 

 

Proof: 
 

Hint: 
X = 1-1+1-1+1-1+1-1+... 
X = (1-1)+(1-1)+(1-1)+(1-1)+... = 0 
X = 1-(1-1)-(1-1)-(1-1)-... = 1 
1 = 0 

___________________________________________________________________________________________________ 

Theorem: 
1 = 2 

 

Proof: 
 

Hint:  
1 = Sqrt[1] = Sqrt[-1 * -1] = Sqrt[-1] * Sqrt[-1] = i * i = -1 
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Theorem: 
1 = 2 

 

Proof: 
(Idea: 

22 = 2 + 2 

32 = 3 + 3 + 3 

42 = 4 + 4 + 4 + 4) 
 

 x2 = x + x + … + x (x times)   |df/dx 

 2x = 1 + 1 + … + 1 (x times) 

 2x = x 
2 = 1    QED 
 

 Theorem: 
1 = 2 

Lemma: 
4 = 5 

Proof: 
    Start from 
        − 20 = − 20 
 
    Write this as 
        25 − 45 = 16 − 36 
 
    Rewrite as 
        52 − 5 * 9 = 42 − 4 * 9 
     
 
 
 

 
 
 
 
 
 

QED 
 

https://en.wikipedia.org/wiki/Mathematical_fallacy 
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Proof by mathematical induction 

Georg Pólya, 1954  
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Theorem: 
1 = 2 

 

An ultimate proof (based on Banach–Tarski paradox): 

 
https://en.wikipedia.org/wiki/Banach-Tarski_paradox 

Theorem: 
1 = 2 

 

Hint: 
General relativity theory 
Time travel, e.g. 
Rotating Gödel Universe [*] 
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Thank you for your attention, I wish you a pleasant evening! 
 
 

Tibor K. Dravecz, INTEGRITY Kft. 
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