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Dersin Amaci

(Course Objectives)

Bu dersin temel amaci, matematiksel hesaplama araglarini
(cevrimigi grafik aygitlar1, bilimsel hesap makineleri ve Excel
gibi) tanitmak, bu aygitlari kullanarak alanlarin ve degisim
oranlarimin nasil hesaplanacagimi 6gretmek ve matematigin
temel kavramlarim sezgisel olarak sunmaktir. Ayrica ders,
klasik olmayan geometrinin elemanlar1 araciligiyla yuzeyler,
hacimler ve fraktallar hakkinda giris diizeyinde bilgi vermeyi
ve ispatin matematikteki 6nemini ve U¢ temel ispat yontemini
Ogretmeyi amaglamaktadir.

The primary objectives of this course are to introduce the
mathematical calculation devices (such as the online graphing
devices, the scientific calculators, and Excel), to teach how to
calculate areas and the rates of changes using these devices,
and to present the fundamental notions of calculus intuitively.
Also, the course aims to give an introductory level of infor-
mation on surfaces, volumes, and fractals via the elements of
the non-classical geometry, and to teach the importance of
proof in mathematics, as well as the three fundamental methods
of proof.

Dersin Igerigi

(Course Content)

Cevrimigi hesaplayic1 ve Excel ile matematiksel hesaplamalar
ve grafikler. Problem modelleme ve Excel kullanarak ¢ozme.
Beklenti hesab1 ve verilerin varyansi. Basit ve bilesik faiz. Ex-
cel kullanarak yillik faiz hesaplama. Excel tablolart ile iki farkli
faiz oraninin karsilastirilmasi. Zeno Paradokslari. e sayist ve
finansla iliskisi. Pi sayisina yaklasim. Fonksiyon tanimi, nota-
syonlar, tanim ve deger kiimeleri, hesaplayicilarla grafikler.
Fonksiyon cebiri: temel islemler ve birlesim. Sureklilik
kavrami ve Ara Deger Teoremi. Eski Misir'da alan hesaplama-
lart ve Riemann toplami. Modern ¢agda alan hesaplamalari.
Ortalama ve anlik hiz. Toricelli'nin Trompeti, hacmi ve ylizey
alani. Fraktallar: Cantor kiimesi, kar tanesi, Sierpinski ti¢geni.
Fraktal boyut. Oklid ve Oklid olmayan geometri. Matematikte
sik yapilan hatalar. Matematigin anayasasi; aksiyom, teorem ve
ispat. Dogrudan ispat, timevarim ve geligki yontemiyle ispat.




Mathematical calculations and graphing by online calculators
and Excel. Modeling a problem and solving it using Excel.
Computing expectation and variance of data. Simple and com-
pound interests. Calculating annual interest using Excel. Com-
paring two different interest rates by Excel tables. Zeno’s Para-
doxes. The number e and its relation to finance. Approximation
to the number pi. Definition of a function, notations, domain,
range and graphs by calculators. Function algebra: basic opera-
tions and composition. Concept of continuity, and Intermediate
Value Theorem. Area calculations in Ancient Egypt and Rie-
mann sum. Area calculations in modern era. Average and in-
stantaneous velocity. Toricelli’s Trumpet, its volume and sur-
face area. Fractals: Cantor set, snowflake, Sierpinski triangle.
Fractal dimension. Euclidean vs non-Euclidean geometry.
Common mistakes in Mathematics. The constitution of mathe-
matics; axiom, theorem and proof. Direct proof, induction, and
the proof by contradiction.

Dersin Ogrenme Giktilari

(Course Learning Out-
comes)

Bu dersi basariyla tamamlayan 6grenciler:

1. basit matematiksel hesaplamalar ve egri ¢izimi yapmak igin
cevrimigi hesaplama cihazlarinin ve Excel'in nasil kullanilacagini
bilir,

2. faiz ve enflasyon kavramlarini bilir ve iki farkl: faiz tablosunu
karsilastirabilir,

3. fonksiyon turlerini ve bunlarin temsillerini tanir ve fonksiyonlar
tzerindeki islemleri bilir,

o &

Riemann toplami kavramini ve sezgisel integral fikrini bilir ve

cevrimigi hesaplama cihazlarini kullanarak integralleri

hesaplayabilir,

6. Oklidyen ve Oklidyen olmayan geometrileri ayirt eder; fraktallar:
ve kesirli (veya fraktal) boyutu tanir,

7. aksiyomlar1 ve teoremleri bilir ve basit matematiksel énermeleri

ispatlar.

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

1. know how to use the online computation devices, and Excel, to
make simple mathematical computations and curve sketching,

2. know the notions of interest and inflation, and are able to compare
two different interest tables,

3. recognize types of functions, as well as their representations, and
know the operations on functions,

4. understand the notion of limit, the average and the instant
velocities, and the concept of derivative,

5. know the notion of Riemann sum, and the intuitive idea of integral,

and are able to evaluate integrals using online computation
devices,
6. distinguish Euclidean and non-Euclidean geometries; in particular
recognize fractals, and the fractional (or fractal) dimension,
7. know axioms and theorems, and prove simple mathematical
propositions.

Dersin ISCED Kategorisi
(ISCED Category of the
course)

46 Matematik ve Istatistik
(46 Mathematics and Statistics)

limit kavramini, ortalama ve anlik hizlar ve tiirev kavramim anlar,




Ders Kitabi (Textbook)

F. Haeussler, Pearson.
Press, 2012.

-Mathematics Illuminated Online text book

- Introductory Mathematical Analysis For Business Economics and
the Life and Social Sciences, Richard J. Wood,Richard S. Paul,Ernest

- Paradoxes, R. M. Sainsbury, 3rd Edition, Cambridge University
- Thomas Calculus, 12th Edition, Edison Wesley.

-Introduction to Mathematical Thinking Keith Devlin

Yardimci Kaynaklar
(Other References)

-Mathematical Reasoning: Writing and Proof, Ted Sundstrom, LibreText
- Bradley Dowden, Zeno’s two paradoxes, https://iep.utm.edu/zeno-

par/

- Graphing Calculator (desmos.com), Calculus Calculator (symbolab.com)
-3BluelBrown, https://www.youtube.com/watch?v=gB9n2gHsHN4

HAFTALIK KONULAR

Hafta

Teorik Ders Konulari

Ders Ogrenme Giktilari

Fonksiyon gosterimi ve grafiklerin sezgisel agiklamasi. Cevrimigi graf-
ik araclarin1 kullanarak grafik ¢izimi. Grafikleri karsilastirma, grafi-
klerden artan/azalan egilimlerini g6zlemleme. Temel Excel fonksiyon-
lari: SUM, ORTALAMA, MIN, MAX, RAND, IF, SUMIF ve cebirsel
islemler.

Bir problemi modelleme ve Excel kullanarak ¢6zme. Excel'de rastgele
sayilar olusturma. Excel'de bir olasilik deneyi yapmak ve verilerin
beklentisini ve varyansini hesaplamak.

Basit ve bilesik faiz. Excel kullanarak yillik faiz hesaplama. Excel
tablolari ile iki farkli faiz oraninin karsilastirilmasi. Enflasyon.
Paranin deger kaybinin hesaplanmasi.

2,3

Zeno'nun Paradokslari. Sezgisel olarak yakinsama. e sayis1 ve finansla
iligkisi. Pi say1is1 ve cokgenlerden cembere gegis.

Fonksiyon, tanim ve deger kimesi, grafikler. Fonksiyonlar cebiri:
temel islemler ve birlesme. Cevrimigi hesaplayicilari kullanarak
birlestirilmis fonksiyonlarin gorsellestirilmesi. Streklilik kavrami ve
Ara Deger Teoremi.

3,4

Eski Misir'da alan hesaplamalari. Riemann toplami. Modern ¢agda
alan hesaplamalart.

4,5

Ortalama ve anlik hiz. Ortalama ve anlik hizlar arasindaki iligki. Turev
kavrami.

34

Anlik degisim oran1 ve alan arasindaki iligki Uzerine sezgisel tartisma.
Toricelli'nin Trompeti. Trompetin ylizey alanin1 ve hacmini ¢evrimici
hesaplayicilarla hesaplamak. Sinirsiz ve sonsuz alanlar ve hacimler
arasindaki fark.

4,5

Cantor kiimesi, Kar tanesi ve Sierpinski Ucgeni. Kendine benzerlik
ozelligi ve fraktal kavrami. Fraktal boyutun sezgisel agiklamasi.
Diizgunlik ve fraktal boyut arasindaki iligki.

3,4,6



https://iep.utm.edu/zeno-par/
https://iep.utm.edu/zeno-par/
http://desmos.com/
http://symbolab.com/
https://www.youtube.com/watch?v=gB9n2gHsHN4

Duizlemsel nesneler. Oklid Geometrisi. Oklid geometrisinin kurallari.

10 | Oklid geometrisinin kurallarina uymayan geometriler. Diizlemsel 6
olmayan geometriler. Diinya yiizeyindeki geometri.
Sifirla bélme. Bir denklemi sifirla carpma. Iraksak sonsuz bir toplami
11 | yakinsak bir toplam olarak varsaymak. Olmayan bir ¢6zimii varsaya- 34
ma. Kosullar1 gérmezden gelmek.
Matematigin anayasasi: Tutarlilik, Bagimsizlik, Tamlik, Anlasilabilir-
12 . . . 5,6,7
lik. Aksiyom, teorem, ispat.
13 | Ug ispat yontemi: dogrudan ispat, tiimevarim ve geliski yoluyla ispat. 7
14 | Ug ispat yontemi (devam) ve konularm genel tartismas. 7
COURSE PLAN
Wee . Course Learning Out-
K Lecture Topics comes
Function notation, and the intuitive description of graphs. Graphing
functions using online graphics tools. Comparing graphs, observing
1 | increasing/decreasing tendencies from graphs. Basic Excel functions: 1
SUM, AVERAGE, MIN, MAX, RAND, IF, SUMIF and algebraic op-
erations.
Modeling a problem and solving it using Excel. Creating random num-
2 | bersin Excel. Performing a probability experiment in excel, and com- 1
puting expectation and variance of data.
Simple and compound interests. Calculating annual interest using Ex-
3 | cel. Comparing two different interest rates by Excel tables. Inflation 2,3
and the calculation of the loss of wroth of money.
Zeno’s Paradoxes. Approximation by intuition. The number e and its
4 | relation to finance. The number pi, and the transition from polygons to 2
circle.
Function, domain and range, graphs. Function algebra: basic opera-
tions and composition. Visualization of the combined functions using 34
5 | online calculators. Concept of continuity, and Intermediate Value Theo- :
rem.
Avrea calculations in Ancient Egypt. Riemann sum. Area calculations in 45
6 | modern era. ’
Average and instantaneous velocity. The relation between average
7 ; - g 3,4
and instantaneous velocities. The concept of derivative.
Intuitive discussion on the relation between the instantaneous rate of
change, and the area. Toricelli’s Trumpet, and the visual demonstration.
g | Computing the surface area and volume of the Trumpet by online cal- 4,5

culators. The difference between unbounded and infinite areas and vol-
umes.




Cantor Set, Snowflake, and the Sierpinski Triangle. Self-similarity
property, and the concept of fractals. Intuitive explanation of the fractal 346
9 | dimension. Relation between the smoothness, and the fractal dimen- Y
sion.
Planary objects. Euclidean Geometry. Rules of Euclidean Geometry.
10 | Geometries which bends rules of Euclidean Geometry. Non-planar 6
Geometry, Geometry on the surface of Earth.
Dividing by zero. Multiplying an equation with zero. Assuming a di-
11 | vergent infinite sum as a convergent sum. Assuming a non-existent 3,4
solution. Ignoring conditions.
The constitution of mathematics: Consistency, Independence, Com- 567
12 pleteness, Comprehensibility. Axiom, theorem, proof. ”
Three methods of proof: direct proof, induction, and the proof by con- 7
13 | tradiction.
Three methods of proof (continue), and an overall discussion of sub-
14 |jects. !
DERSIN DEGERLENDIRME SiSTEMi
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes)
Deney Raporlari (Experiment Reports)
Yanyil igi Seminer (Seminars)
Calismalari
Odevler (Homework) 12 10
(Semester Ac-
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)

DERS ETKINLIKLERI Sayi Siire (Saat) is Yiki (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work Load (h))

Ders Siiresi

(Lectures) 14 3 42

-Yariyil Sonu Sinavi (Hazirhk Siresi Dahil)
(Final Exam (Preparation included))

Kisa Sinavlar (Hazirlik Suresi Dahil)
(Quizzes (Preparation included))

Donem Odevi / Projesi
(Term Project)

Deney Raporlari
(Experiment Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Disi Galisma Siresi

(Out class working time) 14 ’ -

Odevler

(Homework) 12 1.5 18

Sunum
(Presentations)

Arasinavlar (Hazirlik Stiresi Dahil)
(Midterm Exams (Preparation included))

Proje
(Projects)

Laboratuvar
(Laboratory Work)

Toplam ls Yiiki (saat)

(Total Work Load (h)) 128
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