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Dersin Amaci

(Course Objectives)

Bu dersin amaci 6grencilerin matematik tarihi hakkinda bilgi sahibi ol-
masini saglamak, farkli sonsuzluk kavramlarini tanitmak, basit sifreleme
tekniklerini 6gretmek, saymanin ve mantik kavraminin temel 6gelerini
tartigmak, beklenen deger ve sarth olasilik hesaplama becerisi kazan-
dirmak, rastgele degiskenler ve rastgele yiiriiyiis kavrami hakkinda
temel bilgileri aktarmaktir.

The aim of the course is to make the students know the history of math-
ematics, to present the different types of infinities, to teach the basic
techniques of cryptography, to discuss the principal elements of count-
ing and logic, to give the ability to calculate expected value and condi-
tional probability, and to transfer the fundamentals of random variables
and the concept of random walk.

Dersin igerigi

(Course Content)

Matematik Tarihi: Ik Caglar, Klasik Dénem ve Modern Dénem. Hil-
bert'in Sonsuzluk Oteli. Kesirli sayilar1 sayma. Sonsuzluk kavrami. Farkli
sonsuzluk tirleri. Ardisik sayilar ekleme (Gauss toplami). Gorsel
kanitlar. Sigma notasyonu, Tiimevarim. Fibonacci Dizisi. Altin oran ve
altin sarmal. Sezar'in Sifresi. Vigenére Sifresi. Erken sifreleme yontem-
leri. Asal sayilar. Fermat'in Kliglik Teoremi. Mantik / Dogruluk tablolari.
Mantiksal baglaglar. Saymanin temel ilkeleri. Sayma teknikleri. Olasilik
6lglst ve uc temel aksiyom. Rastgele degisken kavrami, ve 6zellikleri.
Beklenen deger hesaplamasi ve sezgisel anlami. Sarth olasilik. Bayes te-
oremi. Rastgele yiiriiyts.

History of Mathematics: Early ages, Classical period and Modern Era.
Hilbert's Infinite Grand Hotel. Counting fractional numbers. The concept
of infinity. Different types of infinities. Adding consecutive numbers
(Gaussian sum). Visual proofs. Sigma notation, Induction. Fibonacci Se-
quence. Golden ratio and golden spiral. Caesar’s Cipher. Vigenere Ci-
pher. The early methods of encryption. Prime numbers. Fermat's Little
Theorem. Logic / Truth tables. Logical conjunctions. The basic princi-
ples of counting. Counting techniques. Probability measure, and three
fundamental axioms. The concept, and properties of random variables.
Expected value calculation, and its intuitive meaning. Conditional prob-
ability. Bayes’ Theorem. Random Walk.




Dersin Ogrenme Giktilari

(Course Learning Out-
comes)

Bu dersi basartyla tamamlayan dgrenciler:

1. matematigin kisa bir tarihini bilir ve bilimin merkezinin tarihsel gelisi-
mini anlar,

2. sonsuzluk kavramini anlar ve farkli sonsuzluk kavramlarinin bilir,
3. matematiksel tiimevarim kullanarak ¢ikarimlar yapabilir,

4. gorsel sanatlarda, mimaride, teknolojide Altin Oran’in kullanimini
bilir, Altin Oran’1 kullanarak gorsel kompozisyonlar yapabilir,

5. basit Sezar ve Vinegere sifrelerini nasil ¢6zebilecegini ve asal sayilarin
kullanildigr modern sifreleme tekniklerinin bilir,

6. matematiksel niceleyicileri bilir,

7. (sartli) olasihigin basit formullerini anlar, basit bir olayin (sartl)
olasiligini nasil hesaplayabilecegini bilir,

8. basit rastgele yiiriiytis modelleri tasarlayabilir.

Upon successful completion of the course, the students are able to:

1. know the brief history of mathematics, and understand the historical
development of the center of science,

2. understand the notion of infinity, and know the different types of in-
finities,
3. know to make deductions using mathematical induction,

4. know the use of the Golden Ratio in visual arts, architecture, and tech-
nology, and make visual compositions using the Golden Ratio,

5. know how to decipher the basic Caesar’s and Vigenere ciphers, and
are aware of the modern ciphering techniques by prime numbers,

6. know the mathematical quantifiers,

7. understand the basic formulations in (conditional) probability, and
know how to calculate the (conditional) probability of a simple event,

8. define simple random walk models.

Dersin ISCED Kategorisi
(ISCED Category of the
course)

46 Matematik ve Istatistik
(46 Mathematics and Statistics)

Ders Kitabi (Textbook)

* Gerard O'Regan, Guide to Discrete Mathematics: An Accessible Intro-
duction to the History, Theory, Logic and Applications, Springer,
2016 (for the module; History of Mathematics)

* Fabio Cirrito, Mathematics Higher Level Core, IBBID PRESS, 2004
(for the module; Sets)

« Jeffrey R. Chasnov, Fibonacci Numbers and Golden Ratio, Coursera
(for the module; Sets)

* R. F. Churchhouse , Codes and ciphers. Julius Caesar, the Enigma and
the internet-Cambridge University Press, 2001 (for the module;
Criptology)

* Keith Devlin, Introduction to Mathematical Thinking (for the module;
Logic)

* Fabio Cirrito, Mathematics Higher Level Core, IBBID PRESS, 2004
(for the modules; Counting and Probability)




Yardimci Kaynaklar » Godel's Incompleteness Theorem, Numberphile,

(Other References)

https://www.youtube.com/watch?v=04ndIDcDSGc

» TedX Talk, https://www.youtube.com/watch?v=Uj3 Kgkl9Zo

* https://www.britannica.com/video/186420/paradox-David-Hilbert-hotel

» Gorsel kanitlar: https://artofproblemsolving.com/wiki/index.php/Proofs_with-

out_words

 Nature by Numbers, https://www.youtube.com/watch?v=kkGeOWY OF0A&t=26s

 Sven Erick Alm, Simple random walk, http://www2.math.uu.se/~sea/kurser/stok-

procmnl/slumpvandring_eng.pdf

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Ders Ogrenme Giktilari

1 Misir ve Mezopotamya’da geometri (diizgiin sekillerin alan ve hacim- 1

leri). Antik Yunan’da matematik ve felsefe. Pisagor ve sayilar.

Avrupa’'nin Hint-Arap say!i sistemi ile tanismasi (Fibonacci, ve "Liber 1
2 Abaci” kitabr). Newton ve Leibniz (“sonsuz kuguk” kavrami). Diizgiin

olmayan sekillerin alanlari.

Cantor, ve Kimeler Teorisi'nin temelleri. Matematigin anayasasi 2
3 (Tutarlilik, Bagimsizlik, Tamlik, Anlasilabilirlik). Russel Paradoksu, ve

Gdodel'in Eksiklik Teoremleri.

Hilbert'in Sonsuzluk Oteli paradoksu. Kesirli sayilari saymak. Sonsu- 2
4 zluk nedir? Sonsuzluk tek midir?

Hilbert'in Sonsuzluk Otelinde bulunmayan sayilar.
5 Ardisik sayilarin toplanmasi (Gauss toplami). Gorsel ispatlar. Sigma 3

gosterilimi. Gérdugimuiz, tum gergeklik mi? (tumevarim).

Fibonacci dizisi. Altin Oran ve Altin Spiral. 4
6 Antik Yunan mimarisi ve gorsel sanatlarinda Altin Oran.

Matematik kullanarak portre ¢izme ve fotograf cekme.

Julius Caesar kisisel mektuplarinin giivenligini nasil sagladi? (Caesar 5
7 Sifreleme). Caesar sifresini kirma.

Vigenere Sifresi. Ik sifreleme yontemleri.
8 Asal sayllar. Kag tane asal sayi vardir? 5

Fermat'in Klicik Teoremi. Internet sifreleri ne kadar gtivenli?

Matematigin bir dili var midir? Bir bilgisayar matematiksel bir ispat 6
9 yapabilir mi? Mantik nasil ifade edilir?

Matematiksel niceleyiciler nelerdir?

Secenekler arasindan segmek (sirali ve sirasiz). 7
10

Paylasma (¢oklu gruplar olusturarak).
11 Olasilk 6lgust, ve tanimi (3 temel aksiyom, 6zellikler, rastgele 7

degdiskenler, beklenti). Deneysel gézlemler ve ihtimal.
12 | Sarth olasilik. Bayes Teoremi. Algiya karsi gerceklik. 7
13 | Rastgele ylrtyls. Evine dénen unutkan adamin hikayesi. 8
14 | Tekrar ve degerlendirme.



https://www.youtube.com/watch?v=O4ndIDcDSGc
https://www.youtube.com/watch?v=Uj3_KqkI9Zo
https://www.britannica.com/video/186420/paradox-David-Hilbert-hotel
https://artofproblemsolving.com/wiki/index.php/Proofs_without_words
https://artofproblemsolving.com/wiki/index.php/Proofs_without_words
https://www.youtube.com/watch?v=kkGeOWYOFoA&t=26s
http://www2.math.uu.se/~sea/kurser/stokprocmn1/slumpvandring_eng.pdf
http://www2.math.uu.se/~sea/kurser/stokprocmn1/slumpvandring_eng.pdf

COURSE PLAN

Course Learning Out-

Week Lecture Topics comes

The geometry in Egypt and Mesopotamia (the areas and the vol- 1
1 umes of regular shapes). Mathematics and Philosophy in Ancient

Greece. Pythagoras and Numbers.

Europe meets the Hindu-Arabic numeral system (Fibonacci, and the 1
2 book "Liber Abaci”). Newton and Leibniz (the notion of “infinitesi-

mal”). The areas of irregular shapes.

Cantor, and the origins of Set Theory. The Constitution of Mathemat- 2
3 ics (Consistency, Independence, Completeness, Comprehensibility).

Russel's Paradox, and Gddel's Incompleteness Theorems.

Hilbert's paradox of the Infinite Grand Hotel. Counting fractional num- 2
4 bers. What is infinite? Is infinity unique?

The numbers which are not settled in Hilbert's Grand Hotel.
5 Adding consecutive numbers (Gaussian sum). Visual proofs. Sigma 3

notation. Is what we see the whole truth? (Induction).

Fibonacci Sequence. Golden Ratio and golden spiral. 4
6 Golden ratio in Ancient Greek architecture and Visual Arts.

Drawing portraits and shooting photos using mathematics.

How did Julius Caesar secured his private letters? (Caesar’s Cipher). 5
7 Breaking Caesar's cipher.

Vigenere Cipher. The early methods of encryption.
8 Prime numbers. How many prime numbers are there? 5

Fermat's Little Theorem. How secure are the internet passwords?

Is there a language for mathematics? Can a computer make a math- 6
9 ematical proof? How is logic expressed?

What are the mathematical quantifiers?
10 Choosing among the options (ordered and unordered). 7

Sharing (forming multiple groups).

Probability measure and its definition (3 fundamental axioms, proper- 7
11 ties, random variables, expectation).

Experimental observations and likelihood.
12 Conditional probability. Bayes’ Theorem. Perception vs. reality. 7
13 Random walk. The story of a memoryless man returning home. 8
14 Review and evaluation.

DERSIN DEGERLENDIRME SISTEMI




(COURSE ASSESSMENT)

Etkinlikler (Activities)

Adet (Quantity)

Katki Orani (Contribution) (%)

Kisa Sinavlar (Quizzes)

Deney Raporlari (Experiment Reports)

Yariyil igi Seminer (Seminars)
Calismalari
(Semester Ac- Odevler (Homework) 12 10
tivities) Sunum (Presentations)
Ara sinavlar (Midterm Exams) 2 25+25
Donem Projesi (Term Project)
YARIYIL SONU SINAVI (FINAL EXAM) 1 40
Toplam (Total) 100

AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)
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(h)

Sure (Saat)
(Time (h))

Ders Siiresi
(Lectures)

14

3 42

-Yariyil Sonu Sinavi (Hazirhik Siresi Dahil)

(Final Exam (Preparation included))

20 20

Kisa Sinavlar (Hazirlik Siresi Dahil)
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(Experiment Reports)
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14

Odevler
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12

15 18
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(Midterm Exams (Preparation included))

10 20

Proje
(Projects)
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