<

KONYA

TEKNIK UNIVERSITESI

T.C.
KONYA TEKNIK UNIVERSITESI

LISANSUSTU EGITIM ENSTITUSU

Ders Bilgi Formu

Enstiti Lisansusti Egitim Enstitlisi

Anabilim Dali Mihendislik Temel Bilimleri

Program Matematik Tezli Yiiksek Lisans

Programin Turi Dersin Adi Yanyil Kredi

mm Yiksek Lisans | Miihendislikteki Matematiksel 1 Glz T U AKTS

1 Doktora Yaklasimlar Bl Bahar 3 0 5

Dersi Veren Ogretim Elemani : _— <l S
(Unvani, Adi Soyad) Dersin Verilebilecegi Diller Dersin Tiirii (X)
X Tarkge Zorunlu Secmeli
Prof. Dr. 1 ingilizce

ABDULLAH SELCUK KURBANLI 9 X

oDiger.......cccoevenn....

Sinav ve Degerlendirme Yontemleri

Degerlendirme Yoéntemi

Sayisi Yiizdesi (%)

Laboratuar

Sozli

Odev + Sozli

40

Proje + Soézlu

Yazili Sinav

60

Dersin Amag ve Hedefleri

Dersin amaci, bazi Miuhendislik problemlerinin matematiksel

yorumlanmasi konusundaki genel teoriyi vermektir.

Dersin igerigi

. Temel Kavramlar ve Tanimlar

. Fourier Serileri

. Keyfi peryot. Cift ve tek fonksiyonlar
. Yari aralik agilimlari

. Gudumlu salinimlar

. Trigonometrik polinomlarla yaklagim.
. Ortogonal Fonksiyonlar

. Fourier kosinus ve sinds donusumleri
. Denklemlerin interpolosyon ¢6zimi
10. Sistemlerin interpolosyon ¢dzimu
11. Spline interpolosyonu

12. Sayisal interpolosyon ve integral
13. En kuguk kareler yontemi.

14. Fourier katsayilarinin bilgisayar cebiri ile hesabi

©O© 00 NO U1 WN -

Dersin Ciktilar

Ogrenci bu dersin sonunda birgok mihendislik problemlerinde

yaygin olarak kullaniimakta olan Fourier doéndstmlerini
kavrayacaklardir. Matematiksel yaklasim ile bazi muhendislik
problemlerinin - nasil  incelenmesi  gerektigini,  problemlerin

¢6zUmlerini yorumlamayi kavrar.

Ogretme Yontemleri

Diiz Anlatim, Agiklama, Soru-Cevap, Odev ve makale inceleme




*E. Kreyszig, ileri Miihendislik Matematigi, Palme Yayincilik,
Ankara, 2005.

* A. Altin, Uygulamali Matematik, Gazi Kitapevi, Ankara.

* G. Fulford, P. Forrester, A. Jones, Modelling with Differential and
Difference Equations, Cambridge University Press, New York,
2001.Rathur Jones)

* S. Elaydi, An Introduction to Difference Equations, Springer-
Verlag, New York, 2005.

Takip Edilecek Kitap(lar)

Matematik ve Temel Bilimler % 70
P < . . Miihendislik Bilimleri % 30
L LML () Miihendislik Tasarimi % ....
Sosyal Bilimler % ...

T: Teori; U: Uygulama; ECTS: Avrupa Kredi Transfer Sistemi (European Credit Transfer System)

Dersin Adi — Kodu: ILERI MUHENDISLIK MATEMATIGI

Program Kazanimlari 1 2 3

Matematik, fen ve mihendislik bilgilerini uygulama becerisi X

Deney tasarimlama ve yapma ile deney sonuglarini yorumlama becerisi X

istenen gereksinimleri karsilayacak bigimde bir sistemi, parcayi veya siireci
tasarimlama

Disiplinler arasi takimlarda galisabilme becerisi X

X

Muhendislik problemleri tanimlama, formile etme ve ¢bzme becerisi

Mesleki ve etik sorumluluk bilinci

x

ingilizce ve Tirkge etkin iletisim kurma becerisi X

Muahendislik ¢ézimlerinin evrensel toplumsal boyutlarda etkinliklerini anlamak
icin gerekli genislikte egitim

O 0 [N|O|O|~|[ W [Nk

Yagam boyu 6grenmenin gerekliligi bilinci

=
o

Cagin sorunlari hakkinda bilgi

X X [X] X

Muahendislik uygulamalari icin gerekli teknikleri, yetenekleri ve modern araclari
kullanma becerisi

[EEN
[EEN

Dersin Katkisi: 1: Hic 2: Kismi 3: Tumiuyle

Diizenleyen : Prof. Dr. Abdullah Selguk KURBANLI
Tarih : 16/10/2024
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KONYA

TEKNIK UNIVERSITESI

T.C.
KONYA TEKNi[(_ U_NiVERSi_TESi
LISANSUSTU EGITIM ENSTITUSU
Ders Bilgi Formu

Enstiti Lisansustiu Egitim Enstitlisi
Anabilim Dali Miihendislik Temel Bilimleri
Program Matematik Tezli Yiiksek Lisans
Programin Turi Dersin Adi Yanyil Kredi
mm YUksek Lisans . . . Guz T U AKTS
[T Dokiora Ayrik Matematik ve Kombinatorik - Bahar 3 0 5
Dersi Veren Ogretim Elemani . I G e
(Unvani, Adi Soyadh) Dersin Verilebilecegi Diller Dersin Turu (X)
X Tirkce Zorunlu Secmeli
Prof. Dr. Nurettin IRMAK 1 ingilizce
3 X
(I Diger....coouveinininenn.
Sinav ve Degerlendirme Yontemleri

Degerlendirme Yontemi Sayisi Yiizdesi (%)

Laboratuar

So6zlu

Odev + Sozli 1 40

Proje + S6zIU

Yazili Sinav 1 60

Diger («......c.covnn... )

Dersin Amag ve Hedefleri

Ayrik matematik ve Kombinatorik bilgisayar bilimlerine, istatistige ve
muhendislikteki uygulama alanlarindan dolay1 matematigin yikselen
ilgi alanlarindan biridir. Bu dersin amaci, 6grencilere kombinatorik ve
ayrik matematiksel problemleri modelleme, analiz etme ve ¢bzme
yetenegi vermektir.

Dersin igerigi

1- Sayilar ve Sayma. Sayilabilen ve Sayilamayan Kimeler. Cantor
Kurami.

2- Guivercin Yuvasi ilkesi, Genellestirmeleri ve Uygulamalari.

3- Permutasyonlar.

4- Saymanin Temel ilkesi.

5- Toplamlar

6- Kombinasyon. Kombinatorik Formdiller.

7- Binom Katsayilarinin Ozellikleri. Stirling Formulii.

8- Rekurrens Denklemler. Sabit Katsayili Dogrusal Rekurrens Denklemler.
9- Rekurrens Denklemler. Sabit Katsayil Dogrusal Rekurrens Denklemler
(Devam).

10-Ureteg Fonksiyonlar.

11-Kimelerde Bagintilar

12-Denklik Bagintilari.

13-Kismi Sirali Bagintilar ve Latisler.

14-Yol ve Devreler. Euler ve Hamiltonian Yollar.

Dersin Ciktilan

Temel kombinatorik formillerini ve saymanin ilkelerini anlar ve
uygulayabilir.Dogrusal reklrans bagintilari ¢ozebilir. Ikili bagintilarin
Ozelliklerini anlar. Cizge kuraminin temel kavramlarini bilir.




Ogretme Yoéntemleri

Diiz Anlatim, Agiklama, Soru-Cevap, Odev ve Makale inceleme

Takip Edilecek Kitap(lar)

Brooks/Cole, 3rd Edition 2004.

2. Peter J. Cameron. Combinatorics: Topics, Techniques,
Algorithms. Cambridge University Press, 2001
3. C. L. Liu. Elements of discrete mathematics. McGraw-Hlill,

1. Susanna S. Epp, Discrete Mathematics with Applications,

1985
Matematik ve Temel Bilimler % 60
icerik Agirliklan Yiizdesi Mihendislik Bilimleri % 40
(%) Miihendislik Tasarimi % ....
Sosyal Bilimler % ...

T: Teori; U: Uygulama; ECTS: Avrupa Kredi Transfer Sistemi (European Credit Tra

nsfer System)

Dersin Adi — Kodu: MUHENDISLER IGIN SAYISAL YONTEMLER

Program Kazanimlari 2 3

1 |Matematik, fen ve mihendislik bilgilerini uygulama becerisi X
2 |Deney tasarimlama ve yapma ile deney sonuglarini yorumlama becerisi X
3 istenen gereksinimleri karsilayacak bigimde bir sistemi, parcayi veya siireci "

tasarimlama
4 |Disiplinler arasi takimlarda c¢alisabilme becerisi X
5 |Muhendislik problemleri tanimlama, formule etme ve ¢bzme becerisi X
6 [Mesleki ve etik sorumluluk bilinci X
7 |ingilizce ve Tirkge etkin iletisim kurma becerisi
8 Muhendislik ¢ozimlerinin evrensel toplumsal boyutlarda etkinliklerini anlamak .

icin gerekli geniglikte egitim
9 |Yasam boyu 6grenmenin gerekliligi bilinci
10 |Cagin sorunlari hakkinda bilgi
11 Muhendislik uygu_lamalarl icin gerekli teknikleri, yetenekleri ve modern araclari .

kullanma becerisi

Dersin Katkisi: 1: Hic 2: Kismi 3: Tumuyle

Diizenleyen : Prof. Dr. Nurettin IRMAK
Tarih : 13/11/2024
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KONYA

TEKNIK UNIVERSITESI

T.C.
KONYA TEKNIK UNIVERSITESI
LISANSUSTU EGITIM ENSTITUSU
Ders Bilgi Formu

Enstiti Lisansiistii Egitim Enstitlisi

Anabilim Dali Matematik

Program Matematik Tezli Yiiksek Lisans

Programin Turii Dersin Adi Yariyil Kredi

mm Yiksek Lisans | Bilimsel Arastirma Metotlari ve Yayin |[_] Glz T U AKTS
[ Doktora Etigi Il Bahar 3 0 5

Dersi Veren Ogretim Elemani
(Unvani, Adi Soyad!)

Dersin Verilebilecegi Diller

Dersin Tiirii (X)

X Tarkge Zorunlu Secmeli
Prof. Dr. Nurettin IRMAK - Ingilizee
oDiger......cccoooene.n. X

Sinav ve Degerlendirme Yéntemleri

Degerlendirme Yontemi Sayisi

Yizdesi (%)

Laboratuar

SozIu

Odev + Sozlu 1

40

Proje + S6zIU

Yazil Sinav 1

60

Dersin Amag ve Hedefleri

hedeflenmektedir.

Bu dersin amaci, bilimsel arastirma ilkeleri, yontemleri, sireci ve
teknikleri hakkinda temel bilgileri 6grencilere aktarmaktir.
Ogrencilerin kendi baslarina bilimsel bilgi edinme surecini
yoénlendirebilme, herhangi bir konuda bilimsel degeri olan
arastirma planlayip yeterli veriler elde edebilme, sunabilme,
tartisabilme ve analitik degerlendirme yeteneklerinin geligtiriimesi

Dersin igerigi

ve onemi
2. Bilimsel etik ve diizenlemeler

6. Bilimsel proje sunumu

~

tamamlanmasi

1. Bilimsel arastirma ve 6nemi, Bilim ve bilimsel yontem,
Aragtirma egitiminin dnemi ve planlanmasi, Teknolojinin yeri

3. Bilimsel aragtirma projelerinin hazirlanmasi: sorunun tanimi,
amaci, 6nemi, hipotezler, tanimlar ve belgeler

4. Bilimsel arastirma projelerinin hazirlanmasi: bilimsel yayin
toplama ve taranmasi, internet kullanimi, dergiler

5. Bilimsel arastirma projelerinin hazirlanmasi, yazimi ve
sunumunda dikkat edilmesi gereken hususlar

Tez arastirmasi: Hipotez olusturma
8. Tez planlama, bilimsel ¢calisma ve istatistik ¢galismalarinin




9. Tez yazimi ve sunumu

12. Bilimsel yayim ve etigi

durumlar

13. Bilimsel etik kavramlari ve 6rneklendiriimesi
14. Bilimsel etik sorunlariyla ilgili duzenlemeler ve 6rnek

10. Bilimsel ¢galisma sunumu: Poster sunumu ve S6zli sunum
11. Bilimsel arastirma makalelerinin hazirlanmasi ve sunumu

Dersin Ciktilan

ogrenir.

sahibi olur.

1. Ogrenciler matematik alaninda arastirma metodlarini

2. Ogrenciler bilimsel makale yazim hakkinda bilgi sahibi olur.
3. Ogrenciler s6zlii sunum ve poster sunum hakkinda bilgi

4. Ogrenciler bilimsel ve yayin etigi hakkinda bilgi sahibi olur.

Ogretme Yoéntemleri

Duiz Anlatim, Aciklama, Soru-Cevap, Odev ve Makale inceleme

Takip Edilecek Kitap(lar)

Matematik ve Temel Bilimler % 60
icerik Agirhiklan Yiizdesi Muhendislik Bilimleri % 40
(%) Miihendislik Tasarimi % ....
Sosyal Bilimler % ...

T: Teori; U: Uygulama; ECTS: Avrupa Kredi Transfer Sistemi (European Credit Tra

nsfer System)

Dersin Adi — Kodu: BILIMSEL ARASTIRMA METOTLARI VE YAYIN ETiGi

Program Kazanimlan 1 2 13

1 |Matematik, fen ve mihendislik bilgilerini uygulama becerisi X
2 |Deney tasarimlama ve yapma ile deney sonugclarini yorumlama becerisi X
3 Istenen gereksinimleri karsilayacak bicimde bir sistemi, parcayi veya siireci X

tasarimlama
4 |Disiplinler aras| takimlarda calisabilme becerisi X
5 [Muhendislik problemleri tanimlama, formiile etme ve ¢6zme becerisi X
6 |Mesleki ve etik sorumluluk bilinci X
7 |ingilizce ve Tiirkce etkin iletisim kurma becerisi X
8 Muhendislik ¢dziimlerinin evrensel toplumsal boyutlarda etkinliklerini anlamak X

icin gerekli genislikte egitim
9 [Yasam boyu 6grenmenin gerekliligi bilinci X
10 [Cadin sorunlari hakkinda bilgi X
11 Muhendislik uygulamalari igin gerekli teknikleri, yetenekleri ve modern araglari X

kullanma becerisi

Dersin Katkisi: 1: Hic 2: Kismi 3: Timdayle

Diizenleyen : Prof. Dr. Nurettin IRMAK
Tarih :03/06/2024




<

KONYA

TEKNIK UNIVERSITESI

T.C.

KONYA TEKNIK UNIVERSITESI
LISANSUSTU EGITIM ENSTITUSU

Ders Bilgi Formu

Enstiti Lisansustiu Egitim Enstitlisi
Anabilim Dali Miihendislik Temel Bilimleri
Program Matematik Tezli Yiiksek Lisans
Programin Turi Dersin Adi Yanyil Kredi
mm Yiiksek Lisans | INTEGRAL VE INTEGRO- Guz T U AKTS
[_1 Doktora DIFERANSIYEL DENKLEMLER Il Bahar 3 0 5
Dersi Veren Ogretim Elemani . R U C e
(Unvani, Adi Soyadi) Dersin Verilebilecegi Diller Dersin Tiirii (X)
X Tarkge Zorunlu Secmeli
Dog. Dr. Omiir Kivang KURKCU I ingilizce
3 X
oDiger....................

Sinav ve Degerlendirme Yontemleri

Degerlendirme Yontemi Sayisi Yuzdesi (%)
Laboratuar

So6zlu

Odev + Sozli 1 40

Proje + So6zlu

Yazili Sinav

Dersin Amag ve Hedefleri

integral ve integro-diferansiyel denklemlerinin cesitlerini ve
modellemelerini 6grenerek ¢ozumlerini gelistirmektir.

Dersin igerigi

1- integral denklemlerle ilgili temel tanim ve teoremler

2- integro-diferansiyel denklemlerle ilgili temel tanim ve teoremler

3- integro-diferansiyel denklemlerle ilgili temel tanim ve teoremler

4- Fredholm integro-diferansiyel denklemler

5- Volterra integro-diferansiyel denklemler

6- Fredholm integro-diferansiyel denklemlerin ¢ézimleri

7- Volterra integro-diferansiyel denklemlerin ¢éziumleri

8- Fredholm ve Volterra integro-diferansiyel denklemlerin ¢dziumleri

9- Volterra integro-diferansiyel denklemlerin yaklasik ¢6zim metotlari

10- integro-diferansiyel denklemlerin uygulamalari

11- Tekil integro-diferansiyel denklemler

12- Lineer ve lineer olmayan integral ve integro-diferansiyel denklemlerin
bazi siniflari

13- Lineer ve lineer olmayan integral ve integro-diferansiyel denklemlerin
bazi siniflari

14- Lineer ve lineer olmayan integral ve integro-diferansiyel denklemlerin

modellemelerinin incelenmesi




Dersin Ciktilar

Ogrenci bu ders sonunda; integral ve integro-diferansiyel
denklemleri ve cesitlerini tanimlayabilecektir, matematigin
uygulama alanlari ile modelleme deneyimi edinebilecektir, integro-
diferansiyel denklemlerin matematiksel ve sayisal anlamdaki
cozimlerini kavrayabilecektir. Ogrendiklerini, literatiirde giincel
olarak yer alan ilgili problemlere uygulayabilecektir.

Ogretme Yoéntemleri

Diiz Anlatim, Agiklama, Soru-Cevap, Odev ve Makale inceleme

Takip Edilecek Kitap(lar)

* A First Course in Integral Equations (A.M. Wazwaz)
* Integral Denklemler (Dog. Yavuz Aksoy)
* Linear and Nonlinear Integral Equations (A.M. Wazwaz)

Matematik ve Temel Bilimler % 60
i o . . Miihendislik Bilimleri % 40
SIS uges S ) Miihendislik Tasarimi % ....

Sosyal Bilimler % ..

T: Teori; U: Uygulama; ECTS: Avrupa Kredi Transfer Sistemi (European Credit Transfer System)

Dersin Adi — Kodu: MUHENDISLER iGiN SAYISAL YONTEMLER

Program Kazanimlari 1 2 3

Matematik, fen ve miuhendislik bilgilerini uygulama becerisi

x

Deney tasarimlama ve yapma ile deney sonuglarini yorumlama becerisi X

tasarimlama

istenen gereksinimleri karsilayacak bigimde bir sistemi, parcayi veya sireci

Disiplinler arasi takimlarda ¢alisabilme becerisi X

Muahendislik problemleri tanimlama, formile etme ve ¢cbzme becerisi X

Mesleki ve etik sorumluluk bilinci X

ingilizce ve Tirkge etkin iletisim kurma becerisi X

Muhendislik ¢cozimlerinin evrensel toplumsal boyutlarda etkinliklerini anlamak
icin gerekli genislikte egitim

©| 0 (N(ojo|h]| W [N|F

Yasam boyu 6grenmenin gerekliligi bilinci X

[EEN
o

Cagin sorunlari hakkinda bilgi X

[EEN
[EEN

kullanma becerisi

Muhendislik uygulamalar i¢in gerekli teknikleri, yetenekleri ve modern araclari

X

Dersin Katkisi: 1: Hi¢ 2: Kismi 3: Tumuyle

Diizenleyen : Dog. Dr. Omiir Kivang KURKGU

Tarih : 16/10/2022




<

KONYA

TEKNIK UNIVERSITES

T.C.
KONYA TEKNi[(_ U_NiVERSi_TESi
LISANSUSTU EGITIM ENSTITUSU
Ders Bilgi Formu

Enstiti Lisansustiu Egitim Enstitlisi
Anabilim Dali Miihendislik Temel Bilimleri
Program Matematik Tezli Yiiksek Lisans
Programin Tiuri Dersin Adi Yanyil Kredi
| !Uksek Lisans | MAX OPERATORU ve LYNESS | Guz T U AKTS
oktora DENKLEMLERI I [Bahar 3 0 5
Dersi Veren Ogretim Elemani . _— C M . .
(Unvani, Adi Soyadi) Dersin Verilebilecegi Diller Dersin Tiirii (X)
X Turkge Zorunlu Secmeli
Dog. Dr. Ali GELISKEN Ingilizce X
Diger........ccccc......

Sinav ve Degerlendirme Yontemleri

Degerlendirme Yoéntemi Sayisi Yuzdesi (%)

Laboratuar

Sozli

Odev + Sozli

Proje + Soézlu

Yazili Sinav

Dersin Amag ve Hedefleri

Dersin amaci,
- Max Operatori ,
- Lyness tipindeki denklemler ve ¢ozumleri 6grenmektir.

Dersin igerigi

1- Temel Kavramlar ve Teoremler

2- Temel Kavramlar ve Teoremler

3- Xns1=max{1l/xn, AlXn-1} Lyness Denkleminin Cozumleri

4- Xnri=max{l/xn, Al/xn-1} Lyness Denkleminin Periyodikligi

5- Xn+a=max{1/xn, AlXn-1} Lyness Denkleminin Er-Geg¢ Periyodikligi
6-Xn+1=max{1/Xn, Axn-1} Lyness Denkleminin Cozumleri
7-Xns1=max{1/Xn , Axn-1} Lyness Denkleminin Periyodikligi

8- Xn+i=max{1/xn, Axn-1} Lyness Denkleminin Er-Geg¢ Periyodikligi
9- Xn+1i=max{Xxn,A}/xn-1 Lyness Denkleminin Kararlilig

10- Xn+1=max{Xn,A}/xn-1 Lyness Denkleminin Salinimlilig

11- Xn+r=max{xn,A}/xn1 Lyness Denkleminin Periyodiklidi

12- Xn+1=max{xn,A} XnXn-1 Lyness Denkleminin Kararlilig

13- Xn+r=max{xn,A} XnXn-1 Lyness Denkleminin Salinimhhgi

14- Xn+1=max{Xn,A} XnXn-1 Lyness Denkleminin Periyodikligi

Dersin Ciktilar

Ogrenci bu ders sonunda Max Operatérii ve Lyness tipindeki
denklemleri 6grenecektir.

Ogretme Yoéntemleri

Diiz Anlatim, Agiklama, Soru-Cevap, Odev




Takip Edilecek Kitap(lar)

- Elaydi, S.N., An Introduction to Difference Equation,
Springer-Verlag New York, (1996).

- Amleh, A. M., Hoag, J., Ladas, G., A Difference Equation
with Eventually Periodic Solutions, Computers Math. Applic.,

Vol. 36, No. 10-12, pp. 401-404, (1998).

- Kulenovic, M. R. S., Ladas, G., Dynamics of Second Order

Rational Difference Equation, Chapman&Hall/CRC.

-Grove, E. A., Ladas, G., Periodicities in Nonlinear
Difference Equations, Chapman&Hall/CRC, (2005).

Matematik ve Temel Bilimler % 70
i o . . Miihendislik Bilimleri % 30
[t e TLAETO AT Bt () Mihendislik Tasarimi % ....
Sosyal Bilimler % ...

T: Teori; U: Uygulama; ECTS: Avrupa Kredi Transfer Sistemi (European Credit Tra

nsfer System)

Dersin Adi — Kodu: Max Operatoérii ve Lyness Denklemleri

Program Kazanimlari 1

Matematik, fen ve muhendislik bilgilerini uygulama becerisi

Deney tasarimlama ve yapma ile deney sonuglarini yorumlama becerisi

tasarimlama

istenen gereksinimleri karsilayacak bigimde bir sistemi, parcayi veya siireci

Disiplinler arasi takimlarda galisabilme becerisi

Muhendislik problemleri tanimlama, formule etme ve ¢bézme becerisi

Mesleki ve etik sorumluluk bilinci

X |IX X[ X |X

ingilizce ve Tirkge etkin iletisim kurma becerisi X

Muhendislik ¢ozumlerinin evrensel toplumsal boyutlarda etkinliklerini anlamak
icin gerekli genislikte egitim

©| 0 (N(ojo|h]| W [N|F

Yasam boyu 6grenmenin gerekliligi bilinci

=
o

Cagin sorunlari hakkinda bilgi

[EEN
=

kullanma becerisi

Muhendislik uygulamalari igin gerekli teknikleri, yetenekleri ve modern araclari

X X [X] X

Dersin Katkisi: 1: Hic 2: Kismi 3:

Tamiyle

Dog¢.. Dr. Ali GELi$KEN
Tarih : 14/10/2022




T.C.

" KONYA TEKNIK UNIVERSITESI
Q LISANSUSTU EGITIM ENSTITUSU

KONYA

TEKNIK UNIVERSITESI

Ders Bilgi Formu

Enstiti Lisansustiu Egitim Enstitlisi
Anabilim Dali Miihendislik Temel Bilimleri
Program Matematik Tezli Yiiksek Lisans
Programin Turi - Dersin Adi Yanyil Kredi
o Yiiksek Lisans POZITIF LINEER Giiz U AKTS
OPERATORLERIN YAKLASIM
[T Doktora OZELLIKLERI Il Bahar 3 0 5
Dersi Veren Ogretim Elemani . _— C M . .
(Unvani, Adi Soyadi) Dersin Verilebilecegi Diller Dersin Tiirii (X)
X Tirkce Zorunlu Secmeli
Dr. Ogr. Uyesi Murat BODUR I ingilizce
e X
oDiger....................
Sinav ve Degerlendirme Yoéntemleri
Degerlendirme Yontemi Sayisi Yuzdesi (%)
Laboratuar
So6zIi
Odev + Sozli 1 40
Proje + S6zIU
Yazili Sinav 1 60
Diger («......c.covnn... )

Dersin Amag ve Hedefleri

Yaklasim teorisini ve yaklasim teorisinin bir alt alani olan
pozitif lineer operatorleri tanitmak ve muhendislikte
uygulamalarindan bahsetmektir.

Dersin igerigi

1- Temel tanimlar ve teoremler

2- Weierstrass Yaklagsim Teoremi

3- Bohman Korovkin Teoremi

4- Bernstein polinomlari ve Bernstein polinomlarinin tirevleri

5- Sureklilik moduli

6- Kantorovich ve Durrmeyer operatérleri ve yaklasim ézellikleri
7- Agirlikh uzaylarda yaklasim |

8- Agirlikh uzaylarda yaklagim I

9- Pozitif lineer operatdr ile iki degiskenli fonksiyonlara yaklagim |
10- Pozitif lineer operator ile iki degiskenli fonksiyonlara yaklasim I
11- g-calculus ve g-Bernstein polinomlari ile yaklagim

12- g- Bernstein-Kantorovich operatorleri ile yaklagim

13- Yapay Sinir Aglari ve Yaklagim Teorisi |

14- Yapay Sinir Aglari ve Yaklasim Teorisi Il

Dersin Ciktilan

Ogrenci bu dersin sonunda; pozitif lineer operatérleri ve bu
operatorlerin  6zelliklerini  kavrayabilecektir. Ayrica yaklasim
teorisinin bilgisayar ve yazilim muhendisliinde uygulamalarini
inceleyebileceklerdir.




Ogretme Yoéntemleri

Diiz Anlatim, Aciklama, Soru-Cevap, Odev ve Makale inceleme

Takip Edilecek Kitap(lar)

* Bernstein Polynomials (G. G. Lorentz:)
Paltanea)

Altomare and M. Campiti)

* Constructive Approximation (R.A. DeVore and G.G. Lorentz)
* Approximation Theory Using Positive Linear Operators (R.

* Korovkin-type approximation theory and its applications (F.

Matematik ve Temel Bilimler % 60
s . . . Muhendislik Bilimleri % 40
fenlclatelin LS EL WAL 2 TG, Muihendislik Tasarimi % ....

Sosyal Bilimler % ..

T: Teori; U: Uygulama; ECTS: Avrupa Kredi Transfer Sistemi (European Credit Tra

nsfer System)

Dersin Adi — Kodu: POZITIF LINEER OPERATORLERIN YAKLASIM OZELLIKLERI

Program Kazanimlari 1 2 3

1 |Matematik, fen ve muhendislik bilgilerini uygulama becerisi X
2 |Deney tasarimlama ve yapma ile deney sonuglarini yorumlama becerisi X
3 istenen gereksinimleri karsilayacak bigimde bir sistemi, parcayi veya sireci .

tasarimlama
4 |Disiplinler arasi takimlarda ¢alisabilme becerisi X
5 |Midhendislik problemleri tanimlama, formile etme ve ¢bézme becerisi X
6 [Mesleki ve etik sorumluluk bilinci X
7 |ingilizce ve Tirkge etkin iletisim kurma becerisi X
8 Muhendislik ¢ozUmlerinin evrensel toplumsal boyutlarda etkinliklerini anlamak .

icin gerekli geniglikte egitim
9 |Yasam boyu 6grenmenin gerekliligi bilinci X
10 |Cagdin sorunlari hakkinda bilgi X
11 Muhendislik uygulamalar igin gerekli teknikleri, yetenekleri ve modern araclari .

kullanma becerisi

Dersin Katkisi: 1: Hic 2: Kismi 3: Tumuyle

Diizenleyen : Dr. Ogr. Uyesi Murat BODUR
Tarih : 17/10/2022




T.C.

" KONYA TEKNIK UNIVERSITESI
Q LISANSUSTU EGITIM ENSTITUSU

KONYA

TEKNIK UNIVERSITESI

Ders Bilgi Formu

Enstiti Lisansusti Egitim Enstitlisi
Anabilim Dali MihendislikTemel Bilimleri Bolimii
Program Matematik Tezli Yiiksek Lisans
Programin Turi Dersin Adi Yanyil Kredi
L ea sl Rasyonel Fark Denklemleri - T Y AKTS
1 Doktora y mm Bahar 3 0 5
Dersi Veren Ogretim Elemani : _— <l S
(Unvani, Adi Soyad) Dersin Verilebilecegi Diller Dersin Tiirii (X)
X Tarkge Zorunlu Secmeli
DAGISP'I[XfNDsri.MsEK " Ingilizce X
oDiger.......cccoevenn....

Sinav ve Degerlendirme Yontemleri

Degerlendirme Yontemi Sayisi Yuzdesi (%)

Laboratuar

Sozli

Odev + Sozli

Proje + Soézlu

Yazili Sinav

Dersin Amag ve Hedefleri

Dersin amaci, rasyonel fark denklemleri konusundaki genel teoriyi
vermektir.

Dersin igerigi

1. Rasyonel Fark Denklemi ile ilgili Temel Kavramlar

2. Rasyonel Fark Denklemi ile ilgili Teoremler ve Sonugclari
X
3. X,,=a+-—"+ Rasyonel Fark Denkleminin 0<a<l1

n

durumunda ¢ézUmunin incelenmesi

n

X -
4. X, =a+—" Rasyonel Fark Denkleminin ¢ =1 durumunda

n

¢O6zUmunun incelenmesi

X -
5. X, =a+—" Rasyonel Fark Denkleminin « >1 durumunda

n

¢6zUmuinln incelenmesi

X
6. X,,=Pp,+—+ Rasyonel Fark Denkleminin 2 periyotlu
X

n

¢6zUmundn incelenmesi

Xn—(2k+1)
1+X,
incelenmesi

7. Xpy = Fark Denkleminin 2k+2 periyotlu ¢dzUmundn




_ Xn—(2k+1)

8. X,y = Fark Denkleminin 2k+2 periyotlu ¢&zUmunun
1+X,
incelenmesi
xn—(3k+2) A 0 @ Mmoo @
9. X,,, =————— Fark Denkleminin 3k+3 periyotlu ¢6zUmunin
1+Xn—(2k+l)
incelenmesi
Xi—(3k+2) " . .
10x,, = ——— Fark Denkleminin 3k+3 periyotlu ¢ozimunin
1+Xn—(2k+l)
incelenmesi
. Xn—(3k+2) . .
11. X, Fark Denkleminin 3k+3 periyotiu

1 + Xn—k Xn—(2k+l)
¢O6zUmunun incelenmesi

. Xn—(3k+2)
1+ X Xo_2ks1)
¢O6zUmunun incelenmesi

13. X P, A ot Ay

12. Fark Denkleminin 3k+3 periyotlu

n+1

o =—— + Fark Denkleminin 2 periyotlu
Xn Xn—l Xn—k+l
¢6zUmuindn incelenmesi
14. X, :h+i+...+£ Fark Denkleminin 2 periyotlu
Xn Xn—l xn—k+1

¢O6zUmunun incelenmesi

Dersin Ciktilari

Ogrenci bu dersin sonunda Rasyonel Fark denklemleri ile ilgili
gerekli bilgileri 6grendigi icin rasyonel fark denklemleri
problemlerinin ¢bzimlerini yorumlamay! ve incelemeyi kavrar.

Ogretme Yontemleri

Diiz Anlatim, Agiklama, Soru-Cevap, Odev ve Makale inceleme

Takip Edilecek Kitap(lar)

* S. Elaydi, An Introduction to Difference Equations, Springer-
Verlag, New York, 2005.

* G. Fulford, P. Forrester, A. Jones, Modelling with Differential and
Difference Equations, Cambridge University Press, New York,
2001.Rathur Jones)

* Mustafa R. S. Kulenovic)Discrete Dynamical Systems and
Difference Equations with Mathematica.

igerik Agirliklan Yiizdesi (%)

Matematik ve Temel Bilimler % 70
Miihendislik Bilimleri % 30
Miihendislik Tasarimi % ....
Sosyal Bilimler % ...

T: Teori; U: Uygulama; ECTS: Avrupa Kredi Transfer Sistemi (European Credit Transfer System)

Dersin Adi — Kodu: FARK DENKLEMLERI iLE MODELLEME

Program Kazanimlari 1 2 3
Matematik, fen ve mihendislik bilgilerini uygulama becerisi X
Deney tasarimlama ve yapma ile deney sonuglarini yorumlama becerisi X

tasarimlama

istenen gereksinimleri karsilayacak bicimde bir sistemi, pargayi veya siireci

Al W N[

Disiplinler arasi takimlarda ¢alisabilme becerisi X




5 [MuUhendislik problemleri tanimlama, formule etme ve ¢b6zme becerisi X
6 |Mesleki ve etik sorumluluk bilinci X
7 lingilizce ve Tiirkge etkin iletisim kurma becerisi X
8 Muahendislik ¢ézimlerinin evrensel toplumsal boyutlarda etkinliklerini anlamak 7
icin gerekli genislikte egitim
9 |Yagsam boyu 6grenmenin gerekliligi bilinci X
10 |Cagin sorunlari hakkinda bilgi X
11 Muahendislik uygu_lamalarl icin gerekli teknikleri, yetenekleri ve modern araclari .
kullanma becerisi
Dersin Katkisi: 1: Hic 2: Kismi 3: Tumuyle

Diizenleyen : Prof. Dr. Dagistan SIMSEK
Tarih : 27/10/2022




T.C.

KONYA TEKNIK UNIVERSITESI

“ LISANSUSTU EGITIM ENSTITUSU

KONYA

TEKNIK UNIVERSITESI

Ders Bilgi Formu

Enstiti Lisansusti Egitim Enstitlisi
Anabilim Dali MihendislikTemel Bilimleri Bolimii
Program Matematik Tezli Yiiksek Lisans
Programin Turi Dersin Adi Yanyil Kredi
mm |Yuksek Lisans Maksimumlu Fark Denklemleri L T u AKTS
[T Doktora B Bahar 3 0 5
Dersi Veren Ogretim Elemani ; _— Ce C e
(Unvani, Adi Soyadi) Dersin Verilebilecegi Diller Dersin Tiri (X)
 Prof. Dr. )D( ;I;]ljg:hgge Zorunlu Secmeli
DAGISTAN SIMSEK
SIMS oDiger.......cccceuen.... 2

Sinav ve Degerlendirme Yontemleri

Degerlendirme Yoéntemi Sayisi Yiizdesi (%)

Laboratuar

Sozli

Odev + Sozli

1 40

Proje + Sozli

Yazili Sinav

1 60

Dersin Amag ve Hedefleri

Dersin amaci, maksimulu fark denklemleri konusundaki genel
teoriyi vermektir.

Dersin igerigi

1. Maksimumlu Fark Denklemi ile ilgili Temel Kavramlar

2. Maksimumlu Fark I_Z)enklemlerin Sinirli, Sinirsiz, Salinimh ve
Periyodik Cozimleriyle llgili Temel Tanim, Teorem ve Sonuglari

B max{xn , A}

3. Maksimumlu Fark Denkleminin  Sinirl,

n+l

xn—l
Salinimli ve Periyodik Cozumleri

A
4. x,, :M Maksimumlu Fark Denkleminin  Sinirli,
xn—l
Salinimli ve Periyodik Cozumleri
max{xn,A} . - s
5. x,,, =———— Maksimumlu Fark Denkleminin A nin pozitif

X X

n"n—1

olmasi durumunda ¢ézumlerinin incelenmesi

maxyx, , A : - .
6. x,,, = M Maksimumlu Fark Denkleminin A nin negatif
xnxnfl
olmasi durumunda ¢oéziumlerinin incelenmesi
maxyx, , A . o
7. x,., :# Maksimumlu Fark Denkleminin ¢ozimunin
X X

n*n-1

incelenmesi




B max{xn, A}

8. x,,=—— " Maksimumlu Fark Denkleminin ¢6zimunun
xnxn—l
incelenmesi
max{x2 A}
9. x,,, =——— Maksimumlu Fark Denkleminin ¢6ziminin
xn'xn—l
incelenmesi
max{x2 A}
10x,,, =——— Maksimumlu Fark Denkleminin ¢6ziminiin
‘xnxn—l
incelenmesi
max{x,, A} . o
1. x,,, = ———— Maksimumlu Fark Denkleminin ¢6zimuinun
xn—l
incelenmesi
maxfx,, 4} L
12. x,,, = ——— Maksimumlu Fark Denkleminin ¢ozuminin
xn—]
incelenmesi
maxix, , A , -
13. x,, :L’} Maksimumlu Fark Denkleminin Sinirli ve
X,X

n"n-1

Salinimh Cézimlerinin incelenmesi

A
14. x _ max{x,, 4 Maksimumlu  Fark  Denkleminin

n+l
xnxn—l

Periyodikliginin incelenmesi

Dersin Ciktilari

Ogrenci bu dersin sonunda maksimumlu Fark denklemleri ile ilgili
gerekli bilgileri 6drendigi icinmaksimumlu fark denklemleri
problemlerinin ¢bzumlerini yorumlamay! ve incelemeyi kavrar.

Ogretme Yontemleri

Diiz Anlatim, Agiklama, Soru-Cevap, Odev ve Makale inceleme

Takip Edilecek Kitap(lar)

* S. Elaydi, An Introduction to Difference Equations, Springer-
Verlag, New York, 2005.

* G. Fulford, P. Forrester, A. Jones, Modelling with Differential and
Difference Equations, Cambridge University Press, New York,
2001.Rathur Jones)

* Mustafa R. S. Kulenovic)Discrete Dynamical Systems and
Difference Equations with Mathematica.

Matematik ve Temel Bilimler % 70
igerik Agirliklan Yiizdesi (%) m:::g::::t ?:;'::ﬁ:l 02 30
Sosyal Bilimler % ...

T: Teori; U: Uygulama; ECTS: Avrupa Kredi Transfer Sistemi (European Credit Transfer System)

Dersin Adi — Kodu: FARK DENKLEMLERI iLE MODELLEME

Program Kazanimlan 1 2 3
1 [Matematik, fen ve muhendislik bilgilerini uygulama becerisi X
2 |Deney tasarimlama ve yapma ile deney sonuglarini yorumlama becerisi X
3 istenen gereksinimleri karsilayacak bigimde bir sistemi, parcayi veya siireci X
tasarimlama
4 |Disiplinler arasi takimlarda c¢alisabilme becerisi X
5

Muahendislik problemleri tanimlama, formile etme ve ¢cbézme becerisi X




6 [Mesleki ve etik sorumluluk bilinci X
7 |ingilizce ve Tiirkge etkin iletisim kurma becerisi X
8 Muahendislik ¢ézimlerinin evrensel toplumsal boyutlarda etkinliklerini anlamak X
icin gerekli geniglikte egitim
9 [Yasam boyu 6grenmenin gerekliligi bilinci X
10 |Cagdin sorunlari hakkinda bilgi X
11 Muhendislik uygulamalari igin gerekli teknikleri, yetenekleri ve modern araclari X
kullanma becerisi
Dersin Katkisi: 1: Hic 2: Kismi 3: Tuimluyle

Diizenleyen : Prof. Dr. Dagistan SIMSEK
Tarih : 27/10/2022




T.C.
KONYA TEKNIK UNIVERSITESI
LISANSUSTU EGITIM ENSTITUSU
Ders Bilgi Formu

Enstitii Lisansiistii Egitim Enstitlisii
Anabilim Dali Miihendislik Temel Bilimler
Program Matematik Tezli Yiiksek Lisans
Programin Turi Dersin Adi Yariyil Kredi
Yuksek Lisans , [ | Guz T U AKTS
[ Doktora Yapilandiriimig Matrisler Bl Bahar 3 0 5
Dersi Veren Ogretim Elemani . - U o e
(Unvani, Adi Soyadi) Dersin Verilebilecegi Diller Dersin Turu (X)
x Tlrkce Zorunlu Secmeli
Dr. Ogr. Uyesi Ahmet Zahid KUCUK | [ ingilizce X
LIDiger...ccccveieiennnnnn.
Sinav ve Degerlendirme Yontemleri
Degerlendirme Yontemi Sayisi Yiuzdesi (%)
Laboratuar
So6zIu
Odev + S6zli 1 %50
Proje + Sozli
Yazili Sinav 1 %50
Diger (................... )

Dersin Amag ve Hedefleri

Elemanlarinin diziliglerini ifade eden bir formil elde edilmesi
mumkdn olan 6zel tlirdeki matris yapilarini tanitmak, bu yapilar
lineer cebir dilinde ifade etmek, haiz oldugu yapinin matrisin
karakteristik 6zelliklerine etkilerini incelemek, bu tir matrislerin
muhendislik, istatistik ve matematigin cesitli  alanlarindaki
uygulamalarini kesfettirmek bu dersin amaglarindandir.

Dersin igerigi

1- Simetrik matrisler; 6zellikler ve uygulamalar

2- Ortogonal matrisler ve Orthonormal Bazlar

3- Kuadratik Formlar ve Pozitif Taniml Matrisler

4- Kuadratik Formlar ve Konikler

5- Circulant (Devirli) matrisler

6- Sparse ve Band matrisler, Tridiagonal ve k-tridiagonal matrisler
7- Kompleks matrisler; 6zellikler ve uygulamalar

8- Fourier matrisi, Fourier dontstmler (DFT, FFT) ve muhendislik
problemlerine uygulamalari

9- Pascal (formlu) matrisler ve Konvollisyon

10- Kovaryans matrisi ve Optimizasyon

11- Riordan (formlu) matrisler ve uygulamalar

12- Toeplitz matrisler; 6zellikler ve uygulamalar

13- Permutasyon matrisler; ozellikler ve uygulamalar

14- Henkel, Hessenberg ve Vandermonde matrisleri

Dersin Ciktilari

1- Yapilandiriimis matrisleri tanir.

2- Matrisler Uzerindeki 6rintl ve yapilari analiz ederek formile etme
becerisi kazanir.

3- Yapilandiriimig matrislerin 6zdegerleri, 6zvektorleri, tersleri gibi
temel karakteristik 6zelliklerini inceler.

5- Ozel yapil matrislerin miihendislik, istatistik ve matematigin




cesitli dallarinda yer alan problemlerdeki uygulamalarini kesfeder.

Ogretme Yontemleri Anlatim, soru-cevap, 6devlendirme ve sunum etkinlikleri.

Horn, Roger A., and Charles R. Johnson, Matrix analysis,
Cambridge university press, 2012.

Wedderburn, J.H., Lectures on Matrices, American Mathematical
Society Colloquium Publications Vol17, 1934.

Bini, D. A. (2014). Matrix structures and applications. Les cours du
CIRM, 4(1), 1-45.

Takip Edilecek Kitap(lar)

Matematik ve Temel Bilimler % 60
Muihendislik Bilimleri % 40
icerik Agirliklan Yiizdesi (%) | Tasarim % ....
Mimarlik Bilimleri % ....
Sosyal ve Yonetim Bilimleri % .

T: Teori; U: Uygulama; ECTS: Avrupa Kredi Transfer Sistemi (European Credit Transfer System)

Dersin Adi — Kodu:

Program Kazanimlari 1 2 3

Matematik, fen ve muhendislik bilgilerini uygulama becerisi X

Deney tasarimlama ve yapma ile deney sonuclarini yorumlama becerisi

Istenen gereksinimleri karsilayacak bicimde bir sistemi, parcayi veya siireci
tasarimlama

Disiplinler arasi takimlarda caligabilme becerisi

Muhendislik problemleri tanimlama, formile etme ve ¢6zme becerisi X

Mesleki ve etik sorumluluk bilinci

Ingilizce ve Tiirkge etkin iletisim kurma becerisi

Muhendislik ¢géztimlerinin evrensel toplumsal boyutlarda etkilerini anlamak igin
gerekli genislikte egitim

Ol 0 N[O |h]| W [N

Yasam boyu 6grenmenin gerekliligi bilinci

—
o

Cadin sorunlari hakkinda bilgi

Muhendislik uygulamalari igin gerekli teknikleri, yetenekleri ve modern araglari
kullanma becerisi

=
=

Dersin Katkisi: 1: Hic 2: Kismi 3: Tumdayle

Diizenleyen : Dr. Ogr. Uyesi Ahmet Zahid KUGUK
Tarih :04/11/2025
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KONYA

TEKNIK UNIVERSITESI

REPUBLIC OF TURKEY
KONYA TECHNICAL UNIVERSITY
INSTITUTE OF GRADUATE STUDIES
Course Datasheet

Institute Institute of Graduate Studies
Department Engineering Basic Sciences
Program Mathematics Master Degree with Thesis

Program Type Course Name Semester Credits
mm  Master Mathematical Approximations in [ _ 1 Autumn T L ECTS
[T Doctorate Engineering I Spring 3 0 5
Instructor Language Course Status (X)
Prof. Dr. Abdullah Selguk é;ﬁ;i'iﬁ Requiice Eceiile
KURBANLI OOther...ooovvvvann.... X

Methods of Assessment

Exams and Assessment Methods Number Percentage (%)
Laboratory

Oral exam

Homework + Oral exam 1 40

Project + Oral exam

Written exam

1 60

Course Objectives

The aim of the course is to give the general theory of mathematical
interpretation of some engineering problems.

Course Content

. Basic Concepts and Definitions

. Fourier Series.

. Arbitrary period. Double and single functions.
. Semi-interval expansions.

. Guided oscillations.

. Approximation with trigopnometric polynomials.
. Orthogonal Functions.

. Fourier cosine and sinus transformations.

. Interpolation of equations.

10. Interpolation solution of systems.

11. Spline interpolation.

12. Digital interpolation and integration.

13. Least squares method.

14. Fourier coefficients with computer algebra calculation.

©CoO~NOUIA, WNE

Course Outcomes

At the end of this course, students will be able to comprehend the
Fourier transformations which are widely used in many
engineering problems. Understands how to examine some
engineering problems with mathematical approach and interpret
the solutions of problems.

Teaching Methods

Explaining, Homework, Oral Teaching and article analysis.




*E. Kreyszig, Advanced Engineering Mathematics, Palme
Publishing, Ankara, 2005.

* A. Altin, Applied Mathematics, Gazi Bookstore, Ankara.

*A. Fulford, P. Forrester, A. Jones, Modeling with Differential and
Difference Equations, Cambridge University Press, New York,
2001.Rathur Jones)

* S. Elaydi, An Introduction to Difference Equations, Springer-
Verlag, New York, 2005.

Books & Materials

Mathematics and Basic Sciences % 70
Course Category by Engineering Sciences % 30
Content (%) Engineering Design % ....
Social Sciences % ....

T: Theory L: Laboratory ECTS: European Credit Transfer System

Name and Code of Course;: ADVANCED ENGINEERING MATHEMATICS.

Program Outcomes 1 2 3
1 [An gbility to apply knowledge of mathematics, science and .
engineering
5 |AN ability to design and conduct experiments, as well as analyze .
and interpret data
3 AN ability to design a system, component on process to meet "
desired needs
4 |An ability to function on multi-disciplmary teams X
5 |An ability to identify, formulate and solve engineering problems X
6 |An understanding of professional and ethical responsibility X
2 |An ability for effective written and oral communication in Turkish .
and English
8 The broad education necessary to understand the impact of "
engineering solutions in a global and societal contents
9 A recognition of the need for and ability to engage in life-long "
learning
10 |A knowledge of contemporary issues X
11 |An ability to use the techniques skills and modern engineering .
tools necessary for engineering practice

Course Outcomes: 1: None 2: Partial 3: Completely

Prepared by : Prof. Dr. Abdullah Selguk KURBANLI
Date : 20/10/2024
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KONYA

TEKNIK UNIVERSITESI

REPUBLIC OF TURKEY
KONYA TECHNICAL UNIVERSITY
INSTITUTE OF GRADUATE STUDIES
Course Datasheet

Institute Institute of Graduate Studies
Department Engineering Basic Sciences
Program Mathematics Master Degree with Thesis

Program Type Course Name Semester Credits
= Master APPROXIMATION PROPERTIES [] Autumn T L ECTS
[ Doctorate OF POSITIVE LINEAR I SPring 3 0 5
OPERATORS
Instructor Language Course Status (X)
X Turkish Required Elective
Assist. Prof. Murat BODUR [1 English «
OOother...oooviviiiennnn...

Methods of Assessment

Exams and Assessment Methods Number Percentage (%)
Laboratory

Oral exam

Homework + Oral exam 1 40

Project + Oral exam

Written exam

Course Objectives

The aim of this course is to introduce the theory of approximation and
positive linear operators, which is a sub-field of approximation theory,
and to discuss about their applications in engineering.

Course Content

1- Basic definitions and theorems

2- Weierstrass Approximation Theorem

3- Bohman Korovkin Theorem

4- Bernstein polynomials and derivatives of Bernstein polynomials
5- Modulus of continuity

6- Kantorovich and Durrmeyer operators and approximation properties
7- Approximation in weighted spaces |

8- Approximation in weighted spaces |

9- Approximation to functions of two variables with positive linear
operator |

10- Approximation to functions of two variables with positive linear
operator Il

11- Approximation with g-calculus and g-Bernstein polynomials
12- Approximation with g-Bernstein-Kantorovich operators

13- Artificial Neural Network and Approximation Theory |

14- Artificial Neural Network and Approximation Theory Il

Course Outcomes

At the end of this course, students will be able to comprehend
positive linear operators and their properties. They will also be able




to examine the applications of approximation theory in computer
and software engineering.

Teaching Methods Explaining, Homework, Oral Teaching, Software Structure

* Constructive Approximation (R.A. DeVore and G.G. Lorentz)

* Bernstein Polynomials (G. G. Lorentz:)

* Approximation Theory Using Positive Linear Operators (R.
Paltanea)

* Korovkin-type approximation theory and its applications (F.
Altomare and M. Campiti)

Books & Materials

Mathematics and Basic Sciences % 60
Course Category by Engineering Sciences % 40
Content (%) Engineering Design % ....
Social Sciences % ....

T: Theory L: Laboratory ECTS: European Credit Transfer System

Name and Code of Course: APPROXIMATION PROPERTIES OF POSITIVE LINEAR
OPERATORS

Program Outcomes 1 2 3

1 [An ability to apply knowledge of mathematics, science and
engineering

5 |AN ability to design and conduct experiments, as well as analyze
and interpret data

An ability to design a system, component on process to meet
desired needs

An ability to function on multi-disciplinary teams X

An understanding of professional and ethical responsibility X

3
4
5 |An ability to identify, formulate and solve engineering problems X
6
7

An ability for effective written and oral communication in Turkish
and English

8 The broad education necessary to understand the impact of
engineering solutions in a global and societal contents

9 A recognition of the need for and ability to engage in life-long
learning

10 |A knowledge of contemporary issues X

11 |An ability to use the techniques skills and modern engineering

: : . X
tools necessary for engineering practice

Course Outcomes: 1: None 2: Partial 3: Completely

Prepared by : Assist. Prof. Murat BODUR
Date : 17/10/2022
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KONYA

TEKNIK UNIVERSITESI

REPUBLIC OF TURKEY
KONYA TECHNICAL UNIVERSITY
INSTITUTE OF GRADUATE STUDIES
Course Datasheet

Institute Institute of Graduate Studies
Department Engineering Basic Sciences
Program Mathematics Master Degree with Thesis
Program Type Course Name Semester Credits
mm  Master Discrete Mathematics and i _ 1 Autumn T L ECTS
[ Doctorate Combinatorics mm Spring 3 0 5
Instructor Language Course Status (X)
X Turkish Required Elective
Prof. Dr. Nurettin IRMAK 1 English «
OOther...ooovvvieann....

Methods of Assessment

Exams and Assessment Methods Number Percentage (%)
Laboratory

Oral exam

Homework + Oral exam 1 40

Project + Oral exam

Written exam

1 60

Course Objectives

Discrete mathematics and combinatorics are one of the rising
interests of mathematics due to their application in computer
science, statistics and engineering. The aim of this course is to
give students the ability to model, analyze, and solve
combinatorial and discrete mathematical problems.

Course Content

1- Numbers and Counting. Countable and Uncountable Sets.
Cantor Theory.

2- Pigeonhole Principle, Its Generalizations and Applications.
3- Permutations.

4- Basic Principle of Counting.

5- Totals

6- Combination. Combinatorial Formulas.

7- Properties of Binomial Coefficients. Stirling Formula.

8- Recurrence Equations. Constant Coefficient Linear
Recurrence Equations.

9- Recurrence Equations. Constant Coefficient Linear
Recurrence Equations (Cont.).

10-Generator Functions.

11-Relations in Sets

12-Equivalence Relations.

13-Partially Ordered Relations and Lattices.

14-Roads and Circuits. Euler and Hamiltonian Roads.

Course Outcomes

Understands and applies basic combinatorial formulas and
counting principles.Solve linear recurrence relations.




Understands the properties of binary relations. knows the
basic concepts of graph theory.

Teaching Methods Explaining, Homework, Oral Teaching and Article Analysis.

1. Susanna S. Epp, Discrete Mathematics with Applications,
Brooks/Cole, 3rd Edition 2004.

2. Peter J. Cameron. Combinatorics: Topics, Techniques,
Algorithms. Cambridge University Press, 2001

3. C. L. Liu. Elements of discrete mathematics. McGraw-Hill,

Books & Materials

1985
Mathematics and Basic Sciences % 60
Course Category by Engineering Sciences % 40
Content (%) Engineering Design % ....
Social Sciences % ....

T: Theory L: Laboratory ECTS: European Credit Transfer System

Name and Code of Course; ADVANCED ENGINEERING MATHEMATICS.

Program Outcomes 1 2 3

An ability to apply knowledge of mathematics, science and
engineering

An ability to design and conduct experiments, as well as analyze
and interpret data

An ability to design a system, component on process to meet
desired needs

An ability to function on multi-disciplmary teams X

An understanding of professional and ethical responsibility X

3
4
5 [|An ability to identify, formulate and solve engineering problems X
6
7

An ability for effective written and oral communication in Turkish
and English

8 The broad education necessary to understand the impact of
engineering solutions in a global and societal contents

9 A recognition of the need for and ability to engage in life-long
learning

10 |A knowledge of contemporary issues X

An ability to use the techniques skills and modern engineering

11 : : :
tools necessary for engineering practice

X

Course Outcomes: 1: None 2: Partial 3: Completely

Prepared by : Prof. Dr. Nurettin IRMAK
Date : 13/11/2024
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KONYA

TEKNIK UNIVERSITESI

REPUBLIC OF TURKEY
KONYA TECHNICAL UNIVERSITY

INSTITUTE OF GRADUATE STUDIES

Course Datasheet

Institute Institute of Graduate Studies
Department Engineering Basic Sciences
Program Mathematics Master Degree with Thesis

Program Type Course Name Semester Credits

mm  Master Integral and Integro-Differential i _ 1 Autumn T L ECTS
[ Doctorate Equations I Spring 3 0 5
Instructor Language Course Status (X)

X Turkish Required Elective
Assoc. Prof. Omur Kivang KURKCU | 1 English

X
OOther...o.oovveiienn....

Methods of Assessment

Exams and Assessment Methods

Number Percentage (%)

Laboratory

Oral exam

Homework + Oral exam 1 40

Project + Oral exam

Written exam

1 60

Course Objectives

The aim of the course is to develop the solutions of integral and
integro-differential equations, by learning their classes and
modelings.

Course Content

1- Basic definitions and theorems related to integral equations

2- Basic definitions and theorems related to integro-differential equations
3- Basic definitions and theorems related to integro-differential equations
4- Fredholm integro-differential equations

5- Volterra integro-differential equations

6- Solutions of Fredholm integro-differential equations

7- Solutions of Volterra integro-differential equations

8- Solutions of Fredholm and Volterra integro-differential equations

9- Numerical methods for Volterra integro-differential equations

10- Applications of integro-differential equations

11- Singular integro-differential equations

12- Some classes of linear and nonlinear integral and integro-differential
equations

13- Some classes of linear and nonlinear integral and integro-differential
equations

14- Researching the modelings of linear and nonlinear integral and integro-
differential equations

Course Outcomes

At the end of this course, students will be able to define integral and
integro-differential equations and some classes, gain an experience
of the modeling with the aid of applied mathematical fields,

comprehend the solutions of integro-differential equations in via




mathematical and numerical aspects, apply the learned contents to
the related and current problems in the literature

Teaching Methods Explaining, Homework, Oral Teaching and Article Analysis.

* A First Course in Integral Equations (A.M. Wazwaz)

Books & Materials * integral Denklemler (Dog. Yavuz Aksoy)
* Linear and Nonlinear Integral Equations (A.M. Wazwaz)
Mathematics and Basic Sciences % 60
Course Category by Engineering Sciences % 40
Content (%) Engineering Design % ....
Social Sciences % ....

T: Theory L: Laboratory ECTS: European Credit Transfer System

Name and Code of Course: ADVANCED ENGINEERING MATHEMATICS.

Program Outcomes 1 2 3

1 |An ability to apply knowledge of mathematics, science and
engineering

5 AN ability to design and conduct experiments, as well as analyze
and interpret data

An ability to design a system, component on process to meet
desired needs

An ability to function on multi-disciplmary teams X

An understanding of professional and ethical responsibility X

3
4
5 [An ability to identify, formulate and solve engineering problems X
6
7

An ability for effective written and oral communication in Turkish
and English

8 The broad education necessary to understand the impact of
engineering solutions in a global and societal contents

9 A recognition of the need for and ability to engage in life-long
learning

10 |A knowledge of contemporary issues X

11 |AN ability to use the techniques skills and modern engineering

) : . X
tools necessary for engineering practice

Course Outcomes: 1: None 2: Partial 3: Completely

Prepared by : Assoc. Prof. Omiir Kivang KURKCU
Date : 16/10/2022
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KONYA

TEKNIK UNIVERSITESI

REPUBLIC OF TURKEY
KONYA TECHNICAL UNIVERSITY
INSTITUTE OF GRADUATE STUDIES
Course Datasheet

Institute Institute of Graduate Studies
Department Engineering Basic Sciences
Program Mathematics Master Degree with Thesis

Program Type Course Name Semester Credits
[ glaster Max Operator and Lyness [_] Autumn T L ECTS
octorate Equations | |Spr|ng 3 0 5
Instructor Language Course Status (X)
. ST Required Elective
Assoc. Prof. Ali GELISKEN English
Other.................... X

Methods of Assessment

Exams and Assessment Methods Number Percentage (%)
Laboratory

Oral exam

Homework + Oral exam 1 40

Project + Oral exam

Written exam

Course Objectives

Lesson’s aim is to give information about Max operator and Lyness
type equations

Course Content

1- Fundamental Concepts and Theorems

2- Fundamental Concepts and Theorems

3- The Solutions of The Lyness Equation Xn+1=max{1/xn,
A/Xn-l}

4- The Periodicity of The Lyness Equation Xn+1=max{1/xn,
A/Xn-l}

5- The Eventually Periodicity of The Lyness Equation
Xn+1=max{1/xn, AlXn-1}

6- The Solutions of The Lyness Equation Xn+1=max{1/xn, AXn-
1}

7- The Periodicity of The Lyness Equation Xn+1=max{1/xn,
AXn-l}

8- The Eventually Periodicity of The Lyness Equation
Xn+1=maX{1/Xn ) AXn-l}

9- The Stability of The Lyness Equation Xn+1=max{Xn,A}/Xn-1
10- The Oscillation of The Lyness Equation
Xn+1=max{Xn,A}/Xn-1

11- The Periodicity of The Lyness Equation
Xn+1=max{Xn,A}/Xn-1

12- The Stability of The Lyness Equation Xn+1i=max{xn,A}/
XnXn-1

13- The Oscillation of The Lyness Equation Xn+1=max{Xn,A}/
XnXn-1




XnXn-1

14- The Periodicity of The Lyness Equation Xn+1=max{xn,A}/

- Lyness equations and their solves.

After completing this course, student will be learn to;
Course Outcomes - Max operator,

Teaching Methods Explaining, Homework, Oral Teaching.

Books & Materials

Springer-Verlag New York, (1996).

Equations, Chapman&Hall/CRC, (2005).

- Elaydi, S.N., An Introduction to Difference Equation,

- Amleh, A. M., Hoag, J., Ladas, G., A Difference Equation
with Eventually Periodic Solutions, Computers Math. Applic.,
Vol. 36, No. 10-12, pp. 401-404, (1998).

- Kulenovic, M. R. S., Ladas, G., Dynamics of Second Order
Rational Difference Equation, Chapman&Hall/CRC.

-Grove, E. A., Ladas, G., Periodicities in Nonlinear Difference

Mathematics and Basic Sciences % 70
Course Category by Engineering Sciences % 30
Content (%) Engineering Design % ....
Social Sciences % ....
T: Theory L: Laboratory ECTS: European Credit Transfer System
Name and Code of Course: Max Operator and Lyness Equations
Program Outcomes 2 3
1 An gbility_ to apply knowledge of mathematics, science and X
engineering
> An ability to design and conduct experiments, as well as X
analyze and interpret data
3 An ability to design a system, component on process to meet X
desired needs
4 |An ability to function on multi-disciplmary teams X
5 JAn ability to identify, formulate and solve engineering problems X
6 |An understanding of professional and ethical responsibility X
2 AN ability for effective written and oral communication in Turkish
and English
8 The broad education necessary to understand the impact of .
engineering solutions in a global and societal contents
9 A recognition of the need for and ability to engage in life-long 2
learning




10 |A knowledge of contemporary issues X

An ability to use the techniques skills and modern engineering 2

11 . . .
tools necessary for engineering practice

Course Outcomes: 1: None 2: Partial 3: Completely

Prepared by : Assoc. Prof. Ali GELISKEN
Date : 14/10/2022
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KONYA

TEKNIK UNIVERSITESI

REPUBLIC OF TURKEY
KONYA TECHNICAL UNIVERSITY
INSTITUTE OF GRADUATE STUDIES

Course Datasheet

Institute Institute of Graduate Studies
Department Engineering Basic Sciences
Program Mathematics Master Degree with Thesis

Program Type Course Name Semester Credits
mm | Master . . . Autumn T L ECTS
[T Doctorate Rational Difference Equations B Spring 3 0 5
Instructor Language Course Status (X)
Prof. Dr. | )D( Ez;:;r]\ Required Elective
DAGISTAN SIMSEK OOther...o.oovveiienn.... X

Methods of Assessment

Exams and Assessment Methods Number Percentage (%)
Laboratory

Oral exam

Homework + Oral exam 40
Project + Oral exam

Written exam 60

Course Objectives

equations.

The aim of the course is to describe general theory of rational difference

Course Content

3- Investigation of

X

n

X

n

4- Investigation of

n

n

X

-1

Xpy = P, +——
n+1 n X

n

_ Xn—(2k+1)
1+X,

n+1

solution

X
a=a+—"1 when 0<a <1

solution

X
X, =a+—"= when a =1

Xn

5- Investigation of solution
X

X, =a+—"= when a >1
X

of

of

of

Rational

Rational

Rational

1- Basic fundamental concepts related to rational difference equations

2- Basic fundamental concepts related to theorems and their results

difference  equation

difference  equation

difference  equation

6- Investigation of 2-period solution of Rational difference equation

7- Investigation of 2k+2 period solution of difference equation




8- Investigation of 2k+2 period solution of difference equation
_ Xn—(2k+1)
1+X,

n+l

9-  Investigation of 3k+3 period solution of difference equation
Xn—(3k+2)
1+Xn—(2k+l)

n+1

10- Investigation of 3k+3 period solution of difference equation
_ Xn—(3k+2)
1+Xn—(2k+l)

n+1

11- Investigation of 3k+3 period solution of difference equation
. Xn—(3k+2)
1+ Xn—k Xn—(2k+1)

Xn+l

12- Investigation of 3k+3 period solution of difference equation
Xn—(3k+2)
1+ Xn—k Xn—(2k+l)

n+1

13- Investigation of 2 period solution of difference equation

X, :ﬂ+i+m+h

Xn Xn—l Xn—k+l
14- Investigation of 2 period solution of difference equation
X1 :i+i+_“+£

xn Xn—l Xn—k+l

Course Outcomes

At the end of this course, students will be able to comprehend the
investigation and interpretation of solutions of the rational difference
equation problems since they learn the required information about
the rational difference equations.

Teaching Methods

Explaining, Homework, Oral Teaching, Article analysis

Books & Materials

* S. Elaydi, An Introduction to Difference Equations, Springer-
Verlag, New York, 2005.

* G. Fulford, P. Forrester, A. Jones, Modelling with Differential and
Difference Equations, Cambridge University Press, New York,
2001.Rathur Jones)

* Mustafa R. S. Kulenovic Discrete Dynamical Systems and
Difference Equations with Mathematica.

Course Category by
Content (%)

Mathematics and Basic Sciences % 70
Engineering Sciences % 30
Engineering Design % ....
Social Sciences % ....

T: Theory L: Laboratory ECTS: European Credit Transfer System

Name and Code of Course: ADVANCED ENGINEERING MATHEMATICS.

Program Outcomes 1 2 3

engineering

An ability to apply knowledge of mathematics, science and

5 An ability to design and conduct experiments, as well as analyze

and interpret data

An ability to design a system, component on process to meet
desired needs

An ability to function on multi-disciplmary teams




5 |An ability to identify, formulate and solve engineering problems X

6 |An understanding of professional and ethical responsibility X

2 |An ability for effective written and oral communication in Turkish X
and English

8 The broad education necessary to understand the impact of X
engineering solutions in a global and societal contents

9 A recognition of the need for and ability to engage in life-long X
learning

10 |A knowledge of contemporary issues X

11 |An ability to use the techniques skills and modern engineering X
tools necessary for engineering practice

Course Outcomes: 1: None 2: Partial 3: Completely

Prepared by : Prof. Dr. Dagistan SIMSEK
Date 1 27/10/2022




' REPUBLIC OF TURKEY
‘ KONYA TECHNICAL UNIVERSITY

‘ INSTITUTE OF GRADUATE STUDIES
KONYA
TEKNIK UNIVERSITES Course Datasheet
Institute Institute of Graduate Studies
Department Mathematics
Program Master’s Degree in Mathematics
Program Type Course Name Semester Credits
mm | Master Scientific Research Methods and v ' Autumn T L ECTS
[T Doctorate Publication Ethics Bl Spring 3 0 5
Instructor Language Course Status (X)
X Turkish Required Elective
Prof. Dr. Nurettin IRMAK [1 English X
OOther....................
Methods of Assessment
Exams and Assessment Methods Number Percentage (%)
Laboratory
Oral exam
Homework + Oral exam 1 40
Project + Oral exam
Written exam 1 60
Other (...cvvvvvinnnnn.. )

The aim of this course is to provide students with basic information
about scientific research principles, methods, processes and
techniques. It is aimed to develop students' ability to direct the
process of obtaining scientific knowledge on their own, to plan a
research with scientific value on any subject, to obtain sufficient data,
to present, to discuss and to develop analytical evaluation skills.

Course Objectives

1. 1. Scientific research and its importance, Science and
scientific method, The importance and planning of research
education, The place and importance of technology
Scientific ethics and regulations

Preparation of scientific research projects: definition of the
problem, purpose, importance, hypotheses, definitions and
documents

4. Preparation of scientific research projects: collection and

scanning of scientific publications, internet usage, journals

Course Content 5. Paoints to be considered in the preparation, writing and
presentation of scientific research projects

6. Scientific project presentation

7. Thesis research: Hypothesis formulation

8. Completion of thesis planning, scientific studies and
statistical studies

9. Thesis writing and presentation

10. Presentation of scientific work: Poster presentation and
Oral presentation

W N




11. Preparation and presentation of scientific research papers

12. Scientific publication and ethics

13. Scientific ethics concepts and exemplification

14. Regulations and sample cases related to scientific ethical
problems

1. Students learn research methods in the field of mathematics.
2. Students will have knowledge about scientific article writing.
3. Students will have knowledge about oral presentation and
poster presentation.

4. Students will have knowledge about scientific and publication

Course Outcomes

ethics.
Teaching Methods Explaining, Homework, Oral Teaching and Article Analysis.
Books & Materials

Mathematics and Basic Sciences % 60
Course Category by Engineering Sciences % 40
Content (%) Engineering Design % ....

Social Sciences % ....

T: Theory L: Laboratory ECTS: European Credit Transfer System

Name and Code of Course: Scientific Research Methods and Publication Ethics

Program Outcomes 1 2 3

1 An ability to apply knowledge of mathematics, science and X
engineering

5 An ability to design and conduct experiments, as well as analyze X
and interpret data

3 An ability to design a system, component on process to meet X
desired needs

4 |An ability to function on multi-disciplinary teams X

5 |An ability to identify, formulate and solve engineering problems X

6 |An understanding of professional and ethical responsibility X

v An ability for effective written and oral communication in Turkish «
and English

8 The broad education necessary to understand the impact of «
engineering solutions in a global and societal contents

9 A recognition of the need for and ability to engage in life-long X
learning

10 |A knowledge of contemporary issues X

11 |An ability to use the techniques skills and modern engineering X
tools necessary for engineering practice

Course Outcomes: 1: None 2: Partial 3: Completely

Prepared by : Prof. Dr. Nurettin IRMAK
Date :03/06/2024
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KONYA

TEKNIK UNIVERSITESI

REPUBLIC OF TURKEY
KONYA TECHNICAL UNIVERSITY
INSTITUTE OF GRADUATE STUDIES
Course Datasheet

Institute Institute of Graduate Studies
Department Engineering Basic Sciences
Program Mathematics Master Degree with Thesis

Program Type Course Name Semester Credits
mm  Master Difference Equations with © _ 1 Autumn T L ECTS
[] Doctorate Maximum mm Spring 3 0 5
Instructor Language Course Status (X)

X Turkish Required Elective

Prof. Dr. _ 0 English
DABSIEAN SR L Other.......ccocuen.... X

Methods of Assessment

Exams and Assessment Methods Number Percentage (%)
Laboratory

Oral exam

Homework + Oral exam 1 40

Project + Oral exam

Written exam

1 60

Course Objectives

IThe aim of the course is to describe general theory of difference equations
with maximum.

Course Content

1- Basic fundamental concepts related to difference equations with
maximum

2- Basic fundamental deifinitons, theorems and their results related to
bounded, unbounded, oscillatory, and periodic solutions of difference

equations with maximum

. L _ max{xn,A}
3- Bounded, oscillatory, periodic solutions of x  , =
'xn—l
difference equation with maximum
. . _ max{xn,A}
4- Bounded, oscillatory, periodic solutions of x ,, =
X

difference equation with maximum

. . max{x,, 4} .
5- Investigation of solutions of x, ,, = ————— difference equation
xnxn—l
with maximum in case of positive A
. . max{x,, 4} .
6- Investigation of solutions of x,,, = ———— difference equation
xn'xn—l

with maximum in case of negative A.




_ max{xn,A}

7- Investigation of solutions of x ., = > difference equation

X Xn-1
with maximum
maxyx,,A; . .
8- Investigation of solutions of x, :%} difference equation
xnxn—l
with maximum
- . max{’, 4} .
9- Investigation of solutions of x, ,, =——"—= difference equation
xnxnfl
with maximum
o . max{c’, 4} .
10- Investigation of solutions of x,,, = ————— difference equation
‘xnxn—l
with maximum
maxyx, , A
11- Investigation of solutions of x,,, = M difference equation
xn—l
with maximum
maxix , A
12- Investigation of solutions of x, ., = M difference equation
x

n—1

with maximum

13- Investigation of bounded and oscillatory solutions of
max{xn,A}
n+l1 —

difference equation with maximum
X X

n" n-1

o o max{x,, A} .
14- Investigation of periodicity of x, ,, = —————— difference equation

X X

n"n—1

with maximum

Course Outcomes

At the end of this course, students will be able to comprehend the
investigation and interpretation of solutions of the difference
equation with maximum problems since they learn the required
information about the difference equations with maximum.

Teaching Methods

Explaining, Homework, Oral Teaching, Article analysis

Books & Materials

* S. Elaydi, An Introduction to Difference Equations, Springer-
Verlag, New York, 2005.

* G. Fulford, P. Forrester, A. Jones, Modelling with Differential and
Difference Equations, Cambridge University Press, New York,
2001.Rathur Jones)

* Mustafa R. S. Kulenovic)Discrete Dynamical Systems and
Difference Equations with Mathematica.

Course Category by
Content (%)

Mathematics and Basic Sciences % 70
Engineering Sciences % 30
Engineering Design % ....
Social Sciences % ...

T: Theory L: Laboratory

ECTS: European Credit Transfer System

Name and Code of Course: ADVANCED ENGINEERING MATHEMATICS.

Program Outcomes 1 2 3

1 An ability to apply knowledge of mathematics, science and

engineering

2 An ability to design and conduct experiments, as well as analyze
and interpret data




3 An ability to design a system, component on process to meet x
desired needs

4 |An ability to function on multi-disciplmary teams X

5 |An ability to identify, formulate and solve engineering problems X

6 [An understanding of professional and ethical responsibility X

7 An ability for effective written and oral communication in Turkish X
and English

8 The broad education necessary to understand the impact of x
engineering solutions in a global and societal contents

9 A recognition of the need for and ability to engage in life-long x
learning

10 |A knowledge of contemporary issues X

11 An ability to use the techniques skills and modern engineering x
tools necessary for engineering practice

Course Outcomes: 1: None 2: Partial 3: Completely

Prepared by : Prof. Dr. Dagistan SIMSEK
Date : 27/10/2022




REPUBLIC OF TURKEY
KONYA TECHNICAL UNIVERSITY
INSTITUTE OF GRADUATE STUDIES
Course Datasheet

Institute Institute of Graduate Studies
Department Engineering Basic Sciences
Program Mathematics Master Degree with Thesis
Program Type Course Name Semester Credits
MERIET Structured Matrix Autumn L L =elle
[ | Doctorate Spring 3 0 5
Instructor Language Course Status (X)
[J Turkish Required Elective
Assist. Prof. Ahmet Zahid KUCUK | X English
X
OOther....................
Methods of Assessment
Exams and Assessment Methods Number Percentage (%)
Laboratory
Oral exam
Homework + Oral exam 1 %50

Project + Oral exam

Written exam

1 %50

Course Objectives

fields of engineering, statistics, and mathematics.

The objectives of this course include introducing special types of
matrix structures for which a formula expressing the arrangement of
their elements can be obtained, expressing these structures in the
terms of linear algebra, analyzing their characteristic properties,
and exploring the applications of structured matrices in various

Course Content

1- Symmetric matrices; properties and applications
2- Orthogonal matrices and orthonormal bases

3- Quadratic forms and positive definite matrices
4- Quadratic forms and Conics

5- Circulant matrices and their properties

matrices
7- Complex matrices

applications to engineering problems

9- Pascal (form) matrices and Convolution

10- Covariance matrix and Optimization

11- Riordan (form) matrices

12- Toeplitz matrices; their properties and applications

applications

6- Sparse and Band matrices, Tridiagonal and k-tridiagonal

8- Fourier matrix, Fourier transforms (DFT, FFT) and their

13- Permutation matrices; their properties and applications
14- Henkel, Hessenberg, and Vandermonde matrices and their

Course Outcomes

1- Recognizes types of structured matrices.

structures on matrices.

2- Gains the ability to formulate by analyzing patterns and

3- Examines the fundamental characteristics of structured




matrices, such as eigenvalues, eigenvectors, and inverses.
5- Discovers applications of matrix structures in problems found in
various fields of engineering, statistics, and mathematics.

Lecturing, question-and-answer activities, assignment-based

Teaching Methods ! .
presentation activities.

Horn, Roger A., and Charles R. Johnson, Matrix analysis,
Cambridge university press, 2012.

Wedderburn, J.H., Lectures on Matrices, American Mathematical
Society Colloquium Publications Vol17, 1934.

Bini, D. A. (2014). Matrix structures and applications. Les cours du
CIRM, 4(1), 1-45.

Books & Materials

Mathematics and Basic Sciences % 60

. . . 5
ColrsslCatonoryby [E)r;g;:gcra]erlng Sciences 02 40
o
S () Architectural Science % ....
Social and Management Sciences % ....

T: Theory L: Laboratory ECTS: European Credit Transfer System

Name and Code of Course:

w

Program Outcomes 1 2

1 [|An ability to apply knowledge of mathematics, science and engineering X

An ability to design and conduct experiments, as well as analyze and
interpret data

N

An ability to design a system, component on process to meet desired
needs

An ability to function on multi-disciplmary teams

An ability to identify, formulate and solve engineering problems X

An understanding of professional and ethical responsibility

N (o~ W

An ability for effective written and oral communication in Turkish and
English

The broad education necessary to understand the impact of
engineering solutions in a global and societal contents

(0]

9 |A recognition of the need for and ability to engage in life-long learning

10 |A knowledge of contemporary issues

11 An ability to use the techniques skills and modern engineering tools
necessary for engineering practice

Course Outcomes: 1: None 2: Partial 3: Completely

Prepared by : Assist. Prof. Ahmet Zahid KUGUK

Date :04/11/2025




