FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / ANABILIM
DALI ADI

Matematik

DERSIN ADI

Bilgisayar Programlama 1

DERSIN KODU

MAT4520

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli @Matematik Lisans Program
Secmeli @Fen Bilgisi Egitimi Lisans Programi

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Nuran GUZEL

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilere C programlama dilini kullanarak programlama
problemlerini analiz etme ve ¢dzme, kodlarini test etme ve optimize etme
yontemlerini 6gretmektir. Ayrica, programlama dillerinde yeterlilik, problem ¢6zme
ve hata ayiklama gibi temel yazilim gelistirme becerilerinin gelistirilmesine de
odaklanmaktadr.

DERSIN iCERIiGI

C programlama diline giris; degiskenler ve veri tipleri; program yazimi ve giris-¢ikis
deyimleri; operatorler; kontrol deyimleri; kiitiiphaneler; fonksiyonlar; 6zyinelemeli
fonksiyonlar; diziler; iki boyutlu ve cok boyutlu diziler; karakter dizileri;
gostericiler.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR
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Ders Kitabi:

Dmitrovié¢, Slobodan. Modern C for Absolute Beginners: A Friendly Introduction to
the C Programming Language. Springer Nature, 2024.

Zorunlu Kaynaklar:

[1] Hwang, Andrew D. Sets, Groups, and Mappings: An Introduction to Abstract
Mathematics. American Mathematical Society, 2019.

[2] Landi, Giovanni, Zampini, Alessandro. Linear Algebra and Analytic Geometry

for Physical Sciences. Springer, 2018.

[3] Stewart, James. Single Variable Calculus: Early Transcendentals. 8. baski,

Cengage Learning, 2015.

Onerilen Kaynaklar:
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Deitel, Paul J., Deitel, Harvey M. How fto Program with an Introduction to C++.
8.bask1, Pearson Education Limited, 2016.

Karagay, Timur. Céziimlii C Programlart ve Laboratuvar Uygulamalari. 1. baski,
Abakiis Kitap Yayin Pazarlama, 2015.

King, Kim N. C Programming: A Modern Approach. 2. baski, New York, US-NY:
W.W. Norton & Company, 2008.

Bu dersi basartyla tamamlayan 6grenciler,

1. C Programlama dilinin temel yapisini taniyarak degisken tanimlama, veri
tiplerini ayirt etme ve bu tipleri uygun durumlarda kullanabilme becerisi
kazanabileceklerdir.

Aritmetik, karsilastirma ve mantiksal operatdrleri programlama
baglaminda etkili bir sekilde kullanarak ifade ve islem kontrolii
gerceklestirebileceklerdir.

Karar yapilar (if, switch) ve dongiiler (for, while, do-while) gibi kontrol
deyimlerini  kullanarak  algoritmalar1  farkli ~ durumlara  gore
yonlendirebileceklerdir.

Ders Ogrenim Ciktilar:

Karmasik iglemleri fonksiyonlar araciligiyla yonetebilmek igin kullanici
tanimli fonksiyonlar yazarak programin modiilerligini artirabileceklerdir.

Ozyinelemeli (recursive) fonksiyonlar1 kullanarak kendini yineleyen
problemlere algoritmik ¢dziimler gelistirebileceklerdir.

Dizileri tamimlayarak matris tabanli  veri  yapilar1  {izerinde
calisabileceklerdir.

Gosterici (pointer) kavramimi kullanarak ve bellek adresleriyle ¢alisarak
olusturacaklar1 dinamik veri yapilari ile programlarini
gelistirebileceklerdir.

DEGERLENDIRME SiSTEMi

‘ Etkinlikler Say1 Katki Pay1

| Devam/Katilhim H H

| Laboratuvar H H

| Uygulama H H

‘ Arazi Calismasi H H

‘ Derse Ozgii Staj H H

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularm tiimiinii kapsayan kapsamh
sorularin sorulmasi

e  Format: Yiiz yiize kisa smav (25-30 dakika)

e  Detayh Degerlendirme Kriterleri: 4 %20
(1)

- Derste iglenen programlama tekniklerinin verilen bir problemin ¢6ziimiine
yonelik algoritmasinin kurulmasi ve programin yazilmasi

- Verilen programin ¢iktisini yazabilme

- Mevecut programda hata ayiklama

- Mantiksal biitiinliik olusturma becerisine yonelik programdaki eksik
pargalar1 tamamlama

| Odev | |

‘ Sunum/Jiiri H H

| Proje
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Seminer/Workshop H |
Ara Smavlar:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan kapsamli
sorular
e  Format: Yiiz yiize yazili smav (90 dakika)
e  Detayl Degerlendirme Kriterleri:
Derste islenen konulara uygun, anlamli ve ¢alisabilir kod yazma %40
Verilen ¢aligir haldeki kodun ¢iktisini yazma
Verilen kod pargalarinda bulunan yazim (syntax) ya da mantik hatalarmi
tespit etme
Eksik birakilan kod boliimlerini dogru yapilarla tamamlayarak programi
isler hale getirebilme
Kodun amaca uygun c¢alisip c¢alismadigmi degerlendirebilme ve
gerektiginde diizenlemeler yapabilme
Final:
e cerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz ylize yazili siav (100 dakika)
e  Detayh Degerlendirme Kriterleri: %40
Verilen algoritmay1 anlayarak dogru ve islevsel bicimde programlayabilme
Programdaki s6zdizimi (syntax) ve mantik hatalarini fark edip diizeltebilme
Verilen bir kodun ¢iktisin1 dogru sekilde analiz edebilme
Kod pargalarimi birlestirerek tutarli ve galisabilir bir yap1 olusturabilme
| Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60 |
‘ Final Sinavinin Basar1 Notuna Katkisi H %40 |
| TOPLAM H %100 |
HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: C programlama diline giris (programlamanimn genel
yapist)
1. C programlama diline giris ve C
1 Sinif-ici Uygulama (80 dk.): Programlamanin genel yapisinda bulunan| derleyicileri ~ konularmi  igere
parcalarin agiklanmasi ve kodlama dilinde gosterimlerinin tanitilmasi boliimlerin  okunmasi. Kaynak:
Ders Kitabi, 3-8.
Smif-i¢i Tartisma (35 dk.): Genellikle yapilan kodlama hatalar: {izerine|
tartisma
Konu Anlatimi: Degiskenler ve veri tipleri (degiskenleri veri tiplerine]
lgbre tanimlama)
Smmif-ici Uygulama (75 dk.): Farkli veri tipleriyle degiskenlerin I Cp rog?a“.ﬂam'f‘ dllm“de degiskenle
tanimlanmasi ve degiskenlerin yerelligi ve veri tiplerine gore tanimlama
2 konularmi igeren boliimleri
Simif-i¢i Tartisma (35 dk.): Degisken tiirlerinin tanimlanmasinda yapilan| okunmasi. Kaynak: Ders Kitabt,
. . .. . 15-30.
hatalarin incelenmesi ve yerel ve yerel olmayan degiskenin farkliliklari
lizerine tartigma
Konu Anlatimi: Program yazimi ve giris-cikis deyimleri (temel
programlama ve igerik, basit anlamda girdi verme ve ¢ikt1 alma)
Sinif-ici Uygulama (80 dk.): Giris-¢ikis deyimlerinin dogru kullaniminal 1. C programlama dilinde program
P . : yaziminda temel kavramlar ve
lyonelik program yazilmasi ve farkli girdilerle elde edilecek ¢iktilarin . ) .
3 ; . giris-¢ikis  deyimleri  konularini
incelenmesi : res .
iceren  bolimlerin  okunmasi,
Simf-i¢ci Tartisma (30 dk.): Giris-¢ikis deyimlerinde yapilan hatalarin Kaynak: Ders Kitab, 9-15; 31-34.
degerlendirilmesi tizerine tartisma
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Konu Anlatimi: Operatorler (aritmetik, mantik, esitlik ve bagintilar,
atama, artig ve azalig, kosulsal)

Smif-ici Uygulama (60 dk.): Aritmetik ve karsilagtirma operatorlerinil
iceren kisa algoritmalarin verilmesi ve ¢iktilarmim tahmin edilmesi

Simif-ici Tartisma (30 dk.): Operatorlerin matematiksel anlamlart ile
programlamadaki islevleri arasindaki farklarin tartigilmas: ve ozellikle
“==" ve operatorlerinin anlamlarinin degerlendirilmesi, mantiksal
baglaglarin dogruluk tablolarinin ve islem o6nceliginin 6nemine yonelik|
alistirmalarin yapilmasi

«_3

Mantik ve bagmtilar kavramlarin
iliskin 6n bilgilerin hatirlanmasi ve
etkinlestirilmesi. Kaynak: [1], 1-8;
58-62.

C programlama dilinde operatorle
konusunu igeren bolimleri
okunmasi. Kaynak: Ders Kitabi,
35-48.

IKonu Anlatimi: Kontrol deyimleri (se¢im ve karar deyimleri)

Simif-ici Uygulama (80 dk.): Secim ve karar yapilarinda kullanilan if]
else if ve else deyimlerinin temel kullanim bigimlerini i¢eren kisa kod|
Ornekleri ile ¢aligma yapilmasi, farkli girig verilerine bagl olarak farkli
ciktilar iiretmesini saglayan kiigiik uygulamalar yapilmas: ve kosul
siralamasi, i¢ ice yapilar ve mantiksal ifadelerin program kontrol akisi
izerindeki etkilerinin gézlemlenmesi

Sinif-ici Tartisma (30 dk.): Karar yapilarinin matematiksel akil ytiritme
stirecleriyle olan benzerligi {izerine tartisma yapilmasi, birden fazlaj
kosulun bir arada degerlendirilmesi durumunun incelenmesi ve kodun|
okunabilirligi, kontrol yapilarmin sadelestirilmesi ve alternatif ifade
bicimlerinin kullanimu ile ilgili tartigma yapilmas iizerine tartisma

Kisa Smav 1 (25 dk.): Ters yiiz edilmis 6grenme (flipped learning)
lyontemi gergevesinde, ders sonunda, derste Onceki haftalarda islenmis
lkonulara yonelik kisa sinavin yapilmasi

Se¢im  ve  karar  deyimleri
konularini iceren  boliimleri
okunmasi. Kaynak: Ders Kitabi,
49-60.

Kisa Smav 1: (C programlam:
diline girig; degiskenler ve veri
tipleri; program yazimi ve giris-
cikis deyimleri; operatorler)
Kaynak: Ders Kitabi, 3-48.

IKonu Anlatimi: Kontrol deyimleri (iteratif deyimler ve atlama deyimleri)

Simf-ici Uygulama (70 dk.): iteratif kontrol yapilarmin program akisini
masil yonlendirdigini gdsteren basit drneklerin verilmesi, dongiilerin farkly
kosullar altinda nasil calisigi ve dongiiden ¢ikma (break) veya
iterasyonun belirli bir kismin1 atlama (continue) gibi deyimlerin bu yapilar
izerindeki etkisi gozlemlenmesi ve iteratif deyimler ile se¢im ve karar
deyimlerinin bir arada kullanimia ydnelik alistirmalar yapilmasi

Smif-i¢i Tartisma (60 dk.): Dongiilerin matematiksel oriintiiler ve islem
tekrarlariyla iligkisinin tartisilmasi, break, continue gibi deyimlerin hangi
durumlarda tercih edilmesi gerektigi, kodun akigina etkileri ve
okunabilirligi iizerindeki rolii izerine fikir aligverisi yapilmasi ve gereksiz|
dongli kullanimi ya da dongii i¢i kontrol deyimlerinin koétliye kullanimi
gibi yaygin hatalarin gdzlemlenmesi iizerine tartisma

Lise diizeyindeki  matematikt
iteratif iglemlerin (ardigik toplama-
carpma, faktoriyel, vb.) c¢alism
yapilarina iligkin 6n  Dbilgileri
hatirlanmasi ve etkinlestirilmesi.
Iteratif ve atlama  deyimleri
konularimni igeren boliimlerin|
okunmasi. Kaynak: Ders Kitabi,
61-64.

IKonu Anlatimi: Kiitiiphaneler (baz1 standart kiitliiphaneler ve matematik|
kiitliphanesi)

Smif-i¢ci Uygulama (40 dk.): Standart kiitliphaneler ve 6zellikle
matematik  kiitiiphanesi  kullanilarak  erisilebilen = matematiksel
fonksiyonlarin temel kullanimina dair 6rneklerin verilmesi

Siif-ici Tartisma (60 dk.): Matematiksel iglemlerin elle kodlanmasi
lyerine uygun kiitiiphane fonksiyonlarinin tercih edilmesi ve dogru
s0zdizimi ile ¢agrilmasina yonelik uygulama ve tartisma yapilmast

Kisa Smav 2 (30 dk.): Ters yiiz edilmis 6grenme (flipped learning)
yontemi cercevesinde, ders sonunda, derste Onceki haftalarda islenmis
konulara yonelik kisa sinavin yapilmasi

C dilinde yaygin olarak kullanilan
kiitiiphaneler ve matematik|
kiitiiphanesi ~ konularmi1  igeren|
boliimlerin  okunmasi.  Kaynak:
Ders Kitabi, 250-253.

Kisa Smav 2: (kiitiiphanele
konusuna kadar tiim konular)
Kaynak: Ders Kitabi, 3-64.

\Ara Smav 1

Smav haftasina kadar iglene
konularm tiimiiniin tekrar edilmesi

Konu Anlatimi: Fonksiyonlar (modiiler programlama, fonksiyon|
tanimlama, parametre tiirleri, fonksiyon kategorileri)

Sinif-ici Uygulama (40 dk.): Parametreli ve parametresiz, farkli ¢ikti]
tiirlerine yonelik fonksiyon 6rneklerinin verilmesi ve modiiler yapinin kod|
okunabilirligi ve yeniden kullanilabilirlik agisindan katkilart uygulamali
olarak incelenmesi

Fonksiyonlar (kalkiiliis) kavramin
iligkin 6n bilgilerin hatirlanmasi ve
etkinlestirilmesi. Kaynak: [3], 9-35.
Modiiler programlama, fonksiyo
tanimlama,  parametre  tiirleri,|
fonksiyon kategorileri konularini
iceren  bolimlerin  okunmasi,
Kaynak: Ders Kitabi, 103-122.
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Simif-ici Tartisma (80 dk.): Programlamada fonksiyon kullaniminin,
matematikteki fonksiyon kavramiyla nasil benzerlik ve farklar tasidig:
lizerine tartisilmas: bir programin modiillere ayrilarak yazilmasmin hatal
ayiklama, giincelleme ve yeniden kullanim agisindan sagladigi
avantajlarin  degerlendirilmesi ve fonksiyonlarin tiirleri arasindaki
farklarin ve tercih gerekgelerinin degerlendirilmesi

10

Konu Anlatimi: Ozyinelemeli fonksiyonlar (iteratif déngiilerle kiyaslamal
ve kuyruk 6zyinelemesi)

Smif-ici  Uygulama (30 dk.): Ozyinelemeli olarak tanimlanmis
algoritmalarin analiz edilmesi ve fonksiyonun cagri sirasinin izlenerek
cagr1 y1gini lizerindeki etkisi gézlemlenmesi

Simif-i¢i Tartisma (80 dk.): Ozyinelemeli verilmis fonksiyonlarin dongii
iyapisiyla nasil c¢oziilebileceginin tartisilmast ve her iki yaklasimin
karsilagtirmali uygulanmast

Ozyineleme kavramma iliskin &
bilgilerin hatirlanmast \
etkinlestirilmesi. Kaynak: [1], 75-
77.

Ozyinelemeli ~ fonksiyonlar  ve
kuyruk 6zyinelemesi  konularini
iceren  bolimlerin  okunmasi,
Kaynak: Ders Kitabi, 133-138.

11

IKonu Anlatimi: Diziler (dizilerin tanimlanmasi ve temel diziler)

Smif-ici Uygulama (50 dk.): Sabit uzunlukta g¢esitli dizilerin|
tanimlanarak elemanlara indis yoluyla erigilmesi ve dizi elemanlarinin
toplamini veya ortalamasini hesaplayan basit islemler uygulanmasi

Sinif-ici Tartisjma (40 dk.): Tekrarlayan verilerle calisirken programi
masil sadelestirdiginin incelenmesi ve tek tek degisken tanimlayarak
lyapmak ile dizi kullanarak yapmak arasindaki farklarin degerlendirilmesi

Kisa Smav 3 (30 dk.): Ters yiiz edilmis dgrenme (flipped learning)
lyontemi gergevesinde, ders sonunda, derste Onceki haftalarda islenmis
konulara yonelik kisa sinavin yapilmasi

Vektorler kavramima iligkin 6

bilgilerin hatirlanmast v

etkinlestirilmesi. Kaynak: [2], 1-5.

Diziler konusunu igeren boliimleri

okunmasi. Kaynak: Ders Kitab,
71-75.

Kisa Smav 3: (diziler konusun
kadar tim konular) Kaynak: Ders|
Kitabi, 3-64; 103-138; 250-253.

12

Konu Anlatimi: iki boyutlu ve ¢ok boyutlu diziler (matris yapisi ve
dizilerin fonksiyonlarla kullanimr)

Smif-ici Uygulama (50 dk.): iki boyutlu ve ¢ok boyutlu dizilerin
tanimlanmasina, bu diziler {izerinde temel islemler yapilmasina ve s6z
konusu dizilerin fonksiyonlar icerisinde kullanilmasina yonelik
uygulamalar yapilmasi

Simif-ici Tartisma (60 dk.): Iki boyutlu dizilerin matris temsiliyle 6rtiisen
lyapilan ile ¢ok boyutlu dizilerin karmasik veri diizenlemelerine olanak
saglamasi iizerine tartisilmasi ve bu yapilarin okunabilirlik, fonksiyonel
kullanim ve bellege erisim agisindan avantajlari ve smirliliklari {izerine]
degerlendirme yapilmasi

Matris  kavramina iligkin &
bilgilerin hatirlanmast \
etkinlestirilmesi. Kaynak: [2], 47
52.

Iki boyutlu ve ¢ok boyutlu dizile
konularmi iceren  boliimleri
okunmasi. Kaynak: Ders Kitabi,
77-80.

13

IKonu Anlatimi: Karakter dizileri (karakter dizilerinin say1 dizilerinden|
farki, karakter dizileri kiitiiphanesi ve karakter dizisi manipiilasyonu,
karakter kiitiiphanesi)

Smmif-i¢ci Uygulama (50 dk.): Standart karakter kiitiiphanelerinden
lyararlanilarak karakter dizilerinin tanimlanmasi, karakter dizileri iizerinde
temel islemler yapilmasi ve karakter diizeyinde veri isleme, metin|
karsilastirma veya doniistiirme gibi iglemlerin gergeklestirilmesi

Simif-i¢ci Tartisma (60 dk.): Karakter dizileri ile say1 dizileri arasindaki
farklar; wveri tipi, kullanom amaci ve islem yapilar1 bakimindan
karsilastirilmasi ve giris-¢ikis deyimleri ile karakter dizilerinin farklarinimn
incelenmesi {izerine tartisma

Karakter dizilerinin say
dizilerinden farki, karakter dizileri
kiitiiphanesi ve karakter dizisi
manipiilasyonu, karakte
kiitiiphanesi ~ konularin1  igere!
bolimlerin  okunmasi. Kaynak:
Ders Kitab1, 76-77; 213-218; 239-
243.

14

Konu Anlatimi: Gostericiler (gosterici operatorii, adres tanimlamasi ve
deger atamalar)

Simf-ici Uygulama (35 dk.): Adreslerin okunmasi ve gostericiler
araciligiyla degisken degerlerine erisilmesi yoniinde temel uygulamalar|
gerceklestirilmesi

Sinif-ici Tartisma (45 dk.): Gostericilere deger atama islemlerinin ve bu
islemlerin bellek tizerindeki etkilerinin gézlemlenmesi lizerine tartisma

Kisa Smav 4 (30 dk.): Ters yiiz edilmis 6grenme (flipped learning)

Gosterici  operatorii,  adres
tanimlamas1 ve deger atamalari
konularin1  igeren boliimlerin
okunmasi. Kaynak: Ders Kitab,|
81-84.

Kisa Smav 4: (gostericile
konusuna kadar tiim konular)
Kaynak: Ders Kitabi, 3-80; 103-
138; 250-253.
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yontemi cercevesinde, ders sonunda, derste Onceki haftalarda islenmis
konulara yonelik kisa sinavin yapilmasi

IKonu Anlatimi: Gostericiler (gostericilerin fonksiyonlarla ve dizilerle
kullanimi, adres aritmetigi, bellek atama)

Simif-ici Uygulama (70 dk.): Gostericilerin dizi elemanlarina erisimde ve
fonksiyonlara parametre aktariminda nasil kullanilabildigine yonelik
uygulamalarin yapilmasi, adres aritmetigi kullanilarak ardisik bellek|

1. Gostericilerin  fonksiyonlarla ve
dizilerle kullanimi, adres aritmetigi,|

15 alanlarina erisim saglanmasi ve dinamik bellek tahsisine dair temel b?ll..ek atama konularim 1g:ere.
islemlerin gerceklestirilmesi bolimlerin  okunmasi.  Kaynak:
Ders Kitabi, 85-94; 157-160.
Smmif-ici Tartisma (30 dk.): Ozellikle bellek sizmtis1 gibi kavramlara
dikkat cekilerek bilingli gdsterici kullaniminin tartisiimasi
16 Final Islenen konularin tiimiiniin tekra

edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Siiresi (Saat) Toplam is yiikii

Ders Saati

Laboratuvar

Uygulama

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik Smavlar / Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav Hazirhik Siiresi) 20

Final (Smav Siiresi + Sinav Hazirhk Siiresi) 25

Toplam Is yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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TITLE OF COURSE

Computer Programming 1
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MAT4520
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3

ECTS

5

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE
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SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @Bachelor Programme in Mathematics
Elective @Bachelor Programme in Science Education

COURSE CATEGORY

Core Courses
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Face-to-Face
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COURSE OBJECTIVES

This course aims to help students analyze and solve programming problems, test and
optimize their code using the C programming language. It also focuses on
developing essential software development skills, including proficiency in
programming languages, problem-solving, and debugging.

COURSE CONTENT
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statements; operators; control statements; libraries; functions; recursive functions;
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Coursebook:

Dmitrovié¢, Slobodan. Modern C for Absolute Beginners: A Friendly Introduction to
the C Programming Language. Springer Nature, 2024.

Required Readings:

[1] Hwang, Andrew D. Sets, Groups, and Mappings: An Introduction to Abstract
Mathematics. American Mathematical Society, 2019.

[2] Landi, Giovanni, Zampini, Alessandro. Linear Algebra and Analytic Geometry

for Physical Sciences. Springer, 2018.

[3] Stewart, James. Single Variable Calculus: Early Transcendentals. 8th ed.,
Cengage Learning, 2015.

Recommended Readings:

Deitel, Paul J., Deitel, Harvey M. How to Program with an Introduction to C++. 8%

ed., Pearson Education Limited, 2016.
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Karagay, Timur. Coziimlii C Programlart ve Laboratuvar Uygulamalari. 1st ed.,
Abakiis Kitap Yayin Pazarlama, 2015.

King, Kim N. C Programming: A Modern Approach. 2nd ed., W.W. Norton &
Company, New York, 2008.

Upon successful completion of the course, students will be able to

1. Comprehend the basic structure of the C programming language by
acquiring the skills of defining variables, distinguishing data types, and
using these types appropriately.

Perform expression and operation control by effectively applying
arithmetic, comparison, and logical operators in the context of
programming.

Use control statements such as decision structures (if, switch) and loops
Course Learning Outcomes (for, while, do-while) to direct algorithms according to different situations.

Enhance program modularity by writing user-defined functions to manage
complex operations.

Develop algorithmic solutions to recursive problems using recursive
functions.

Work on matrix-based data structures by defining arrays.

Develop their programs with dynamic data structures created using the
concept of pointers and memory addresses.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H H

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics up to the exam week

e  Format: Face-to-face quiz (25-30 minutes)

o  Detailed Assessment Criteria:

4 %20
- Establishing an algorithm for solving a given problem using the
programming techniques covered in class, and writing the program
- Ability to write the output of the given program
- Debugging the current program
- Completing missing parts in the program related to logical integrity skills
| Homework Assignments H H
‘ Presentations/Jury H H
‘ Project H H
‘ Seminar/Workshop H H
Midterms:
e  Content: Comprehensive questions covering all topics up to exam week
1 %40

e  Format: Face-to-face written exam (90 minutes)
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o  Detailed Assessment Criteria:

Writing meaningful and workable code appropriate to the topics covered in
class

Writing the output of the given working code

Identifying syntax or logic errors in the given code snippets

Ability to complete missing code sections with the correct structures to
make the program work

Ability to evaluate whether the code works as intended and make
adjustments when necessary

e  Content: Comprehensive questions covering all topics

e  Format: Face-to-face written exam (100 minutes)

o  Detailed Assessment Criteria:

- Ability to understand the given algorithm and program it correctly and %40
functionally
- Ability to identify and correct syntax and logic errors in the program
- Ability to correctly analyze the output of a given code
- Ability to combine code fragments to create a consistent and functional
structure
| Percentage of In-Term Studies H %60
| Percentage of Final Examination H %40
| TOTAL H %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
ILecture: Introduction to C (general structure of programming)
Practice (80 minutes): Explanation of the components found in the . .
eneral structure of programming and introduction to their representation Readmg . the sections ©
1 ign codine lancuaces introduction to the C and C
£ languag compilers. Source: Coursebook, 3-
In-Class Discussion (35 minutes): Discussion of demonstration of] 8.
commonly made coding errors
ILecture: Variables and data types (defining variables according to datal
types)
Practice (75 minutes): Definition of variables with different data types| Reading the sections on variables
2 land the locality of variables and declarations according to data
types in C. Source: Coursebook,
In-Class Discussion (35 minutes): Discussion of examination of errors 15-30.
imade in the definition of variable types and differences between local and
global variables
Lecture: Program writing and input-output statements (basic
programming and content, inputting and outputting in simple terms)
Practice (80 minutes): Writing a program for the correct use of input- Reading the sections on basic
3 output expressions and examining the outputs obtained with different] concepts in writing programs in C
inputs and input-output statements.|
Source: Coursebook, 9-15; 31-34.
In-Class Discussion (30 minutes): Discussion of evaluation of errors|
made in input-output expressions
ILecture: Operators (arithmetic, logical, equality and relations, Recollection and activation of prio
lassignment, increment and decrement, conditional) knowledge on the concepts of logi
4 and relations. Source: [1], 1-8; 58

Practice (60 minutes): Providing short algorithms containing arithmetic

land comparison operators and predicting their outputs

62.
Reading the sections on operator:
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In-Class Discussion (30 minutes): Discussion of the differences between|
the mathematical meanings of operators and their functions in
programming, and evaluation of the meanings of the “==" and “="
operators, as well as conducting exercises on the importance of truth|

tables and operator precedence for logical operators

in C. Source: Coursebook, 35-48.

ILecture: Control statements (selection and decision statements)

Practice (80 minutes): Working with short code examples containing
basic usage forms of if, else if, and else statements used in selection and
decision structures, creating small applications that produce different
outputs depending on various input data, and observing the effects of
condition ordering, nested structures, and logical expressions on program
control flow

In-Class Discussion (30 minutes): Discussion of the similarity between|
decision structures and mathematical reasoning processes, examination of
the situations where multiple conditions are evaluated simultaneously, and
discussion on code readability, simplification of control structures, and the|
use of alternative expressions

Quiz 1 (25 minutes): A quiz on topics covered in previous weeks at the
end of the lesson, within the framework of the flipped learning method

Reading the sections on selectio
and decision statements. Source:
Coursebook, 49-60.

Quiz 1: (introduction to the C;
variables and data types; progra

writing and input-outpu
statements;  operators)  Source:
Coursebook, 3-48.

ILecture: Control statements (iterative statements and jump statements)

Practice (70 minutes): Providing simple examples that show how|
iterative control structures direct program flow, observing how loops work]
under different conditions and the effect of statements such as breaking
out of a loop (break) or skipping a certain part of an iteration (continue)
on these structures, and doing exercises on the combined use of iterative]
statements and selection and decision statements

In-Class Discussion (60 minutes): Discussion of the relationship|
between loops and mathematical patterns and operation repetitions,)
exchanging ideas on when to use expressions such as break and continue,
their effects on code flow, and their role in readability, and observing
common mistakes such as unnecessary loop usage or misuse of loop|
control expressions

Recollection and activation of prio
knowledge of high school-leve
concepts of operational structures
of iterative operations (sequential
addition-multiplication,  factorial,
etc.).

Reading the sections on iterativi
and jump statements. Source:
Coursebook, 61-64.

ILecture: Libraries (some standard libraries and math library)

Practice (40 minutes): Providing examples of the basic use of
imathematical functions accessible using standard libraries, particularly the
math library

In-Class Discussion (60 minutes): Practice and discussion on preferring]
appropriate library functions over manually coding mathematical
operations and calling them with the correct syntax

Quiz 2 (30 min.): A quiz on topics covered in previous weeks at the end|
of the lesson, within the framework of the flipped learning method

Reading the sections on libraries|
commonly used in C and the math
library. Source: Coursebook, 250-
253.

Quiz 2: (all topics up to the topic
of libraries) Source: Coursebook,
3-64.

Midterm 1

Review of all topics covered up to
the exam week

Lecture: Functions (modular programming, function definition,)
[parameter types, function categories)

Practice (40 minutes): Providing examples of parameterized and non-
parameterized functions for different output types and examining the
contributions of modular structure to code readability and reusability in
practice

In-Class Discussion (80 minutes): Discussion on how the use of
functions in programming is similar to and different from the concept of|
functions in mathematics, evaluating the advantages of writing a program|
in modules in terms of debugging, updating, and reusing, and assessing
the differences between the types of functions and the reasons for
preference

Recollection and activation of prio
knowledge on the concepts o
functions (Calculus). Source: [3], 9-
35.

Reading the sections on modula;
programming, function definition,
parameter types, and functio
categories. Source: Coursebook,
103-122.
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10

ILecture: Recursive functions (comparison with iterative loops and tail
recursion)

Practice (30 minutes): Analyzing recursively defined algorithms and
observing the effect on the call stack by monitoring the call order of the
function

In-Class Discussion (80 minutes): Discussion on how to solve]
recursively given functions with loop structure and comparative
application of both approaches

Recollection and activation of prio
knowledge on the concepts o
recursion. Source: [1], 75-77.
Reading the sections on recursivi
functions and tail recursion,
Source: Coursebook, 133-138.

11

ILecture: Arrays (definition of arrays and basic arrays)

Practice (50 minutes): Defining various arrays of fixed length, accessing|
the elements through indices, and applying simple operations that
calculate the sum or average of the array elements

In-Class Discussion (40 minutes): Examination of how it simplifies the|
program when working with repetitive data and evaluation of the
differences between defining individual variables and using arrays

Quiz 3 (30 min.): A quiz on topics covered in previous weeks at the end
of the lesson, within the framework of the flipped learning method

Recollection and activation of prio
knowledge on the concepts o
vectors. Source: [2], 1-5.

Reading the sections on arrays.
Source: Coursebook, 71-75.

Quiz 3: (all topics up to sequences)
Source: Coursebook, 3-64; 103-
138; 250-253.

12

ILecture: Two-dimensional and multidimensional arrays (matrix structure
land use of arrays with functions)

Practice (50 minutes): Defining two-dimensional and multidimensional
arrays, performing basic operations on these arrays, and making
applications for using these arrays in functions

In-Class Discussion (60 minutes): Discussion on the overlapping
structures of two-dimensional arrays with matrix representation and|
multidimensional arrays that allow complex data organization and
evaluation of the advantages and limitations of these structures in terms of|
readability, functional use, and memory access

Recollection and activation of prio
knowledge on the concepts o
matrices. Source: [2], 47-52.

Reading the sections on two-
dimensional and multidimensional
arrays. Source: Coursebook, 77-80.

13

ILecture: Character strings (the difference between character strings and
number strings, character string library, character string manipulation, and|
character library)

Practice (50 minutes): Defining character strings using standard
character libraries, performing basic operations on character strings, and|
performing character-level data processing, text comparison, or
conversion

In-Class Discussion (60 minutes): Differences between character strings|
and number arrays; comparing them in terms of data type, purpose of use,)
and operation structures, and examining the differences between input
output statements and character strings

Reading the sections on th
difference  between  characte
strings and number strings,)
character string library, characte
string manipulation, and characte
library. Source: Coursebook, 76
77;213-218; 239-243.

14

ILecture: Pointers (pointer operator, address identification, and value]
lassignments)

Practice (35 minutes): Performing basic applications for reading
laddresses and accessing variable values through pointers

In-Class Discussion (45 minutes): Discussion on observation of
operations for assigning values to pointers and their effects on memory

Quiz 4 (30 min.): A quiz on topics covered in previous weeks at the end|
of the lesson, within the framework of the flipped learning method

Reading the sections on pointe
operator, address declaration, an

value assignments. Source:
Coursebook, 81-84.

Quiz 4: (all topics up to the topic
of pointers) Source: Coursebook, 3-
80; 103-138; 250-253.

15

Lecture: Pointers (use of pointers with functions and arrays, address|
arithmetic, memory allocation)

Practice (70 minutes): Practicing how pointers can be used to access
array elements and pass parameters to functions, accessing sequential
memory areas using address arithmetic, and performing basic operations
on dynamic memory allocation

Reading the sections on the use o
pointers with functions and arrays,|
address arithmetic, and memory
allocation. Source: Coursebook,
85-94; 157-160.
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In-Class Discussion (30 minutes): Discussion of the use of conscious|
pointers, with particular attention to concepts such as memory leakage

16 IFinal

Review of all topics covered

ECTS WORKLOAD TABLE

Activities Number

Duration (Hour) Total Workload

Course Hours

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes / Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) H

20

Final (Examination Duration + Examination Prep. Duration) H

25

Total Workload: “

Total Workload / 30(h): H
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg-l Geometri, analiz, lineer cebir, soyut matematik, cebir
ve diferansiyel denklemler gibi matematigin temel
alanlarindaki tanimlar1 ve teoremleri ifade edebilecek, bunlar
arasinda iliski kurabilecek ve teoremlerin uygulamalarini
aciklayabileceklerdir. / State the definitions and theorems in = = = = = = =
fundamental areas of mathematics such as geometry,
analysis, linear algebra, abstract mathematics, and differential
equations, establish connections between them and explain
their applications.

PS:-Z Matematik alanindaki teorik ve uygulamali
bilgilerini ve matematiksel diisiinme becerilerini kullanarak
standart ~ ve  karmasitk  matematiksel  problemleri
tanimlayabilecek ve analitik ve/veya sayisal ydntemlerle
cozebilecek ve matematiksel bir Onermenin gegerliligini
farkli ispat yontemleri ile ispatlayabileceklerdir. / Identify = = = = = = =
standard and complex mathematical problems, solve these
problems with analytical and/or numerical methods and prove
the validity of a mathematical proposition through various
proof techniques using their theoretical and applied
knowledge of mathematics and mathematical thinking skills.

Pg-3 Matematik alanindaki teorik ve uygulamali
bilgilerini ve matematiksel diisinme becerilerini kullanarak
gercek hayattaki problemlerin  matematiksel modellerini
gelistirebilecek ve bu modelleri kullanarak problemlere
gegerli ¢oziimler iiretebileceklerdir. / Develop mathematical
models for real-life problems and generate valid solutions
based on these models using their theoretical and applied
knowledge of mathematics and mathematical thinking skills.

1
I~
I~
19)]
I~
[ °N
[[93)

Pg-4 Disiplinleraras1 bir yaklagimla, farkli alanlarda
edinmis olduklari bilgileri sentezleyebileceklerdir. / Synthesis
knowledge acquired from different disciplines through an
interdisciplinary approach.

()

1)

[9)

[9)

1)

()
1

PC-5 Matematik alaninda edindikleri bilgi birikimlerini ve
matematiksel diisiinme becerilerini, teorik matematik,
yazilim, finans ve yonetim matematigi, biyomatematik, veri
bilimi ve finansal istatistik yontemleri gibi disiplin-igi ve
disiplinleraras1 uzmanlik alanlarmnda gelistirebileceklerdir. /
Advance their acquired knowledge in mathematics and
mathematical thinking skills in both disciplinary and
interdisciplinary areas of specialisation such as pure
mathematics,  software, financial and  managerial
mathematics, biomathematics, data science, and financial
statistical methods.

1
1))
1))
1))
1))
1))
I~

PS ‘-6 Matematik alaninda yaygin olarak kullanilan en az
bir programlama dili ile bilgisayar ve yapay zeka
teknolojilerini, problemleri ¢6zmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek i¢in kullanabileceklerdir. / Use
at least one programming language and computer and
artificial intelligence technologies widely employed in
mathematics for problem-solving, data analysis, and
simulations.

10
1
1
1
1
1
1

PS ‘-7 Matematik ve ilgili alanlardaki bilimsel ve teknolojik
gelismeleri izleyebilecek, kariyer firsatlarini degerlendirerek
kisisel ve mesleki gelisim hedeflerini belirleyebilecek ve bu
hedeflere ulagmak i¢in hayat boyu Ogrenme stratejilerini - - - - - - -
kullanabileceklerdir. / Follow scientific and technological
developments in mathematics and related fields, assess career
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opportunities, identify personal and professional development
goals, and adopt lifelong learning strategies to achieve these
goals.

PS ‘-8 Bilimsel arastirmalarini ve mesleki faaliyetlerini
yiiriitirken dogabilecek hukuksal sonuglart ve toplumsal
etkileri dikkate alarak mesleki etik ilkeler, kalite standartlari
ile evrensel degerler dogrultusunda ve sosyal sorumluluk
bilinci ve adalet duygusuyla hareket edebileceklerdir. / Act
with a sense of social responsibility and justice and in
accordance with professional ethical principles, quality
standards, and universal values by taking into account
potential legal and societal consequences of their scientific
research and professional activities.

PS:-9 Bireysel olarak ya da takimlarda etkin bigimde
calisabileceklerdir. / Work effectively both independently and
as part of a team.

PS:-IQ Matematik alaninda giivenilir bilgi kaynaklarina
ulagarak literatiir taramasi yapabilecek ve akademik arastirma
tasarlayip yiiriitebileceklerdir. / Access reliable sources of
information, conduct literature reviews, and design and carry
out academic research in the field of mathematics.

Pg-ll Matematiksel konulari, teorileri, ispatlari,
aragtirmalart  ve  problem  ¢6ziimlerini,  matematik
terminolojisi  kullanarak tiim paydaglara Tiirkge ve
Ingilizcede sozlii ve yazih olarak etkili bigimde
aktarabileceklerdir. / Effectively communicate mathematical
topics, theories, proofs, research, and problem solutions to all
relevant stakeholders using appropriate mathematical
terminology, both orally and in writing, in Turkish and in
English.
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