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Dersin Adi: FIZIKTE MATEMATIK YONTEMLER |1

Course Name: MATHEMATICAL METHODS IN PHYSICS
Il

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
FIZ362/FZ362E 7,8 4 4 3 2
Boliim / Program Fizik mUhendisligi/ Fizik Muhendisligi
(Department/Program) | (Physics Engineering / Physics Engineering)
Dersin Turi Secmeli Dersin Dili Tirkge/ingilizce
(Course Type) (Elective) (Course Language) | (Turkish/English)
Dersin Onkogullari FIZ 321 veya FIZ 321E MIN DD
(Course Prerequisites) |(FIZ 321 or FIZ321E MIN DD)
. . Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilesene | ryatematik Temel Miihendislik lik Tasarim Genel Egitim
Katkisi, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %)
50 30 - 20
Fizikte Matematik Yontemler | dersinin devami olarak, fizikte karsimiza ¢ikan ¢ogu
degisken katsayili ikinci mertebeden Lineer Diferansiyel denklemlerin aslinda
Hipergeometrik ve Konfluent-Hipergeometrik denklemlerinin bir 6zel hali oldugunu
anlamak, Hipergeometrik ve Konfluent-hipergeometrik fonksiyonlarin elde edilmesi,
Degiskenlerine Ayristirma yontemi, Bu yontem ile Laplace, Helmholtz, dalga ve
) difiizyon denklemlerinin Cozimlenmesi, Schrodinger denkleminin sirekli potansiyel
DersinTanimi

ornekleri durumda incelenmesi, Fizikte Grup teorisinin uygulamalari, Sturm-Liouville
tipi denklemlerde Green Fonksiyonu yontemi

(Course Description)

As a continuation of Mathematical Methods | in Physics, we understand that second
order linear differential equations with variable coefficients in physics are in fact a
special case of Hypergeometric and Confluent-Hypergeometric equations, Obtaining
hypergeometric and confluent-hypergeometric functions, Speration of variables
method, Analysis of Laplace, Helmholtz, wave and diffusion equations by this
method, Continuous potential samples of the Schrodinger equation, Applications of
group theory in physics, Green Function method in Sturm-Liouville type equations

Dersin Amaci

1. Fizikte karsimiza ¢ikan cogu degisken katsayili ikinci mertebeden lineer
diferansiyel denklemlerin ¢dziimlerini anlamak

2. Matematik alt yapimizi saglamlastirmak

3. Dogada bildigimiz simetrileri anlamak icin Grup Teorisinden yararlanmak

(Course Objectives)

1. To understand the solutions of the second order linear differential equations with
the most variable coefficients

2. Strengthening our mathematical background

3. To take advantage of Group Theory to understand the symmetries we know in
nature

Dersin Ogrenme
Ciktilan

(Course Learning

I. Bildigimiz veya ¢6zemedigimiz fizik problemlerine nasil bakabilecegimizi
II. Saglam bir matematik alt yapisi olusturma
[1l. Dogayi anlamanin bir yolunu ve gozlemlerimizin altinda yatan simetriyi kavrama
becerilerini elde eder.

Outcomes)

Students completing this course will be able to:
I. How we can look at the physical problems that we know or cannot solve
Il. Create a robust mathematical background.
l1l. To understand the nature of a path and the symmetry underlying our
observations




DERS PLANI

DersinOg
Hafta Konular renme
Ciktilari
1 Hipergeometrik Diferansiyel Denklemi C6ziimi ve Hipergeometrik Fonksiyon I
2 Legendre Diferansiyel Denkleminin Hipergeometrik denklem cinsinden yazilmasi Il
3 Konfluent-Hipergeometrik Diferansiyel Denklemi Coziimi ve Konfluent-Hipergeometrik "
Fonksiyon
Legendre, Laguerre, Hermite, Bessel, Chebyshev, Gegenbauer gibi diferansiyel
4 denklemlerin Hipergeometrik yada Konfluent-Hipergeometrik denklemlerin 6zel bir hali 1]
oldugunun gosterilmesi
5 Degiskenlere Ayristirma Yontemi ile Laplace Denkleminin ¢oziimlenmesi Il
6 Schrodinger denkleminin siirekli potansiyel 6rnekleri ile ¢ozimlenmesi Il
7 Helmholtz, dalga ve difiizyon denklemlerinin ¢c6zimlenmesi Il
3 Fizikte Gru_p Teorisine giris, Sonlu gruplar, Devirsel gruplar, Simetrik gruplar ve Pauli Ll
Disarlama Ilkesi ’
9 Lie Gruplari tanimi, isometri grubu tanimi, Cesitli érnekler SO(2), SO(3), SU(2), SU(1,1) L
gibi "
10 Lie Cebirlerinin tanimi, Sonlu ve Sonsuz boyutlu temsillerin tanimlanmasi LI, I
11 SO(3) ve Agisal Momentum cebiri, SU(2) ve Pauli Spin Matrislerinin incelenmesi LI
12 Poincare Grubu ve Casimir operatérleri olarak Kiitle ve Spinin tanimi LI, I
13 Bildigimiz etkilesmelere Lie cebirleri araciligiyla nasil bakiyoruz LI,
14 Sturm-Liouville tipi denklemlerde Green Fonksiyonu yontemi [, 11
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Hypergeometric Differential Equation’s Solution and Hypergeometric Function I
2 Writing the Legendre Differential Equation in terms of the Hypergeometric Equation Il
3 Confluent-Hypergeometric Differential Equation Solution and Confluent-Hyp. "
Function
Demonstration of differential equations such as Legendre, Laguerre, Hermite,
4 Bessel, Chebyshev, Gegenbauer as a special form of Hypergeometric or Confluent- Il
Hypergeometric equations
5 Analysis of the Laplace Equation by Separation Method Il
6 Analysis of the Schrodinger equation with continuous potential examples Il
7 Analysis of Helmholtz, wave and diffusion equations Il
8 Introduction to group theory in physics, finite groups, cyclic groups, symmetric m
groups and Pauli exclusion principle ’
9 Definition of Lie Groups, Isometry group definition, Various examples SO (2), SO (3), LI
SU (2),SU (1,1) "
10 Definition of Lie Algebras, definition of finite and infinite dimensional LI
representations T
1 SO (3) and Angular Momentum algebra, Examination of SU (2) and Pauli Spin LI
Matrices "
12 Poincare Group, Definition of Mass and Spin as Casimir operators. LI, I
13 How we look at the interaction through Lie algebras LI, I
14 Green Function method in Sturm-Liouville type equations [,




Dersin Fizik Miihendisligi Ogrenci Ciktilanylailiskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) Seviyesi
1|23
Muihendislik, fen ve matematik ilkelerini uygulayarak karmasik muhendislik
problemlerini belirleme, formile etme ve cézme becerisi. X
Kiresel, kiltiirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
saglik, givenlik ve refahi g6z onine alarak ¢6zim (reten mihendislik tasarimi X
uygulama becerisi.
Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Miihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
muhendislik ¢ozlimlerinin kiresel, ekonomik, c¢evresel ve toplumsal baglamdaki X
etkilerini goz 6nlinde bulundurarak bilingli kararlar verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢ci ve kapsayici bir ortam yaratan, hedefler
belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma X
yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak
icin mihendislik yargisini kullanma becerisi. X
Uygun 0Ogrenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve
uygulama becerisi. X
Olgek: 1:Az, 2:Kismi, 3:Tam
Relationship of the Course toMathematical EngineeringStudent Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
An abilitytoidentify, formulate,
andsolvecomplexengineeringproblemsbyapplyingprinciples of engineering, science, X
andmathematics.
An
abilitytoapplyengineeringdesigntoproducesolutionsthatmeetspecifiedneedswithconsi
deration of publichealth, safety, andwelfare, as well as global, cultural, social, X
environmental, andeconomicfactors.
An abilitytocommunicateeffectivelywith a range of audiences. X
An abilitytorecognizeethicalandprofessionalresponsibilities in
engineeringsituationsandmakeinformedjudgments, whichmustconsidertheimpact of X
engineeringsolutions in global, economic, environmental, andsocietalcontexts.
An abilitytofunctioneffectively on a teamwhosememberstogetherprovideleadership,
create a collaborativeandinclusiveenvironment, establishgoals, plan tasks, X
andmeetobjectives.
An abilitytodevelopandconductappropriateexperimentation, analyzeandinterpret
data, anduseengineeringjudgmenttodrawconclusions. X
An abilitytoacquireandapplynewknowledge as needed, «

usingappropriatelearningstrategies.

Scaling:1:Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)
15.04.2019 Fizik MUhendisligi Bolimi

(Department of Physics Engineering)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

Diger Kaynaklar
(Other References)

Odevler ve Projeler
(Homework & Projects)

Laboratuvar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlari
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)
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