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(Course Description)

Matematiksel on bilgiler (vektor/matris kavramlari, adi differansiyel ve kismi diferansiyel denklem
kavramlar1); Petrol ve Dogal Gaz Miihendisliginde karsilasilan temel model denklemleri (siireklilik,
diffiizyon, konveksiyon-dispersiyon denklemi tek ve ¢ok fazli akis i¢in), 1-B, 2-B ve 3-B kismi
differansiyel denklemlerin ¢6ziimlenmesinde degisken ayrisim, Fourier ve Laplace doniisiim yontemlerinin
uygulamalart; 1-B, 2-B ve 3-B akis problemlerine ait kismi diferansiyel denklemlerin ¢6ziimlenmesinde
sayisal yontemler (sonlu farklar yontemi); Dogrusal ve dogrusal olmayan regresyon yontemleri ile
parametre kestirimi (en kii¢iik kareler, en kiigiik mutlak deger yontemleri).

Mathematical preliminaries (vector/matrix calculus, ordinary and partial differential equations);
Mathematical modeling of problems interest to petroleum and natural gas engineering and basic modeling
equations (continuity, diffusion, convection and dispersion equations for both single and multi phase flow);
Separation of variables for solving 1-D, 2-D and 3-D partial differential equations (PDE's), Fourier and
Laplace transformation methods for solving 1-D, 2-D and 3-D PDE's; An introduction to numerical
methods (finite differences) for solving 1-D, 2-D and 3-D flow problems; Linear and nonlinear parameter
estimation (least squares and least absolute value).

Dersin Amaci

(Course Objectives)

Petrol ve dogal gaz miihendisligi lisansiistii 6grencilerine bu disipline ait miithendislik problemlerini
¢oziimlemede gerekli olacak ileri diizeyde temel miihendislik matematigi (analitik ve sayisal olmak {izere)
bilgilerini 6gretmek ve bu bilgilerin miihendislik problemlerine uygulamalarinin géstermektir.

The main objective of this course is to acquaint the PNGE graduate students with advanced level
engineering mathematics so that they can formulate, apply, and solve the physical problems of interest by
use of both advanced level analytical and numerical methods of engineering (or applied) mathematics.

Dersin Ogrenme
Ciktilar1

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan lisansiistii 6grenciler asagidaki konularda bilgi, beceri ve yetkinlik
kazanirlar;

I. Tleri diizey miihendislik matematigi temel bilgi ve kavramlari,

II. Genelde miihendislik, 6zelde petrol, dogal gaz ve jeotermal miihendisligi problemlerinin temel fiziksel
prensiplerden hareketle matematiksel denklem takimlari sekilde formiile edilmesini,

II1. Baglangi¢ ve smir kosul tipleri ve matematiksel olarak tanimlanmasini

IV. Baslangig, sinir deger ve baslangi¢ sinir deger problemlerinin analitik yontemlerle ¢dziimlenmesini,
V. Baslangig, siir deger ve baslangi¢ sinir deger problemlerinin sayisal yontemlerle ¢oziimlenmesini,
VI. Dogrusal ve dogrusal olmayan parametre kestirim ve optimizasyon problemleri.

Graduate students who successfully complete this course gain knowledge, skills and proficiency in the
following subjects;

I. Basic knowledge and concepts in advanced engineering mathematics,

I1. Mathematical formulation of various physical problems of engineering with special emphasize to
petroleum, natural gas and geothermal engineering problems by the use of conservation laws

III. Types of initial and boundary conditions and their mathematical formulations,

IV. Solving initial, boundary, and initial boundary value problems by analytical methods,

V. Solving initial, boundary, and initial boundary value problems by numerical methods,

VL. Linear and nonlinear parameter estimation and optimization.
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Odevler ve Projeler

(Homework & Projects)

Her iki haftada bir 6grencilere 6dev (toplam 7-10) verilecektir.

Every two weeks homework assignments (7 to 10) are made to
students which are to be submitted in the following two weeks.

Laboratuar
Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Ogrencilerin ddevle ¢oziimlerinde FORTRAN, C, WORD, EXCEL,
MATLAB gibi yazilim dili ve programlarmin kullanimi tesvik
edilmektedir.

The computer programming languages such as FORTRAN and C as
well as software like WORD, EXCEL, MATLAB are encouraged in
homework assignments.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki
(Activities) (Quantity) Katkisi, %
(Effects on Grading, %)

Y1l ici Smavlar

o
(Midterm Exams) 2 o 40

Kisa Sinavlar

(Quizzes)

Odevler

_ °
(Homework) 7-10 70 20

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawi

o
(Final Exam) 1 70 40
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DERS PLANI

Hafta Konular Cl?lglsllatl
1 Matematik On bilgiler (vektor/matris matematigi, adi ve kismi diferansiyel)-I I
2 Matematik On bilgiler (vektor/matris matematigi, adi ve kismi diferansiyel)-11 I
3 Korunum prensipleri; diisiim ve iraksay teoremi-I 11
4 Korunum prensipleri; diisiim ve iraksay teoremi-II I1
5 Baslangic ve sinir kosullari 111
6 Baslangig, sinir ve baslangic-sinir deger problemleri 111
7 Adi diferansiyel denklemler ve analitik yontemlerle ¢oziimleri 1\
3 1-B, 2-B ve 3-B kismi diferansiyel denklemlerin Laplace doniisiimii yontemi ile v

¢Ozlimlenmesi-I
9 1-B, 2-B ve 3-B kismi diferansiyel denklemlerin Laplace doniistimii yontemi ile v
¢Ozlimlenmesi-I
10 1-B, 2-B ve 3-B kismi diferansiyel denklemlerin degisken ayirma ve Fourier v
doniisiim yontemleri ile ¢oziimlenmesi-I.
1 1-B, 2-B ve 3-B kismi diferansiyel denklemlerin degisken ayirma ve Fourier v
doniisiim yontemleri ile ¢oziimlenmesi-II
12 | Kismi diferansiyel denklemlerin sayisal yontemlerle ¢éziimlenmesine giris \Y
13 | Dogrusal ve dogrusal olmayan parametre tahmini ve optimizasyon-I VI
14 ]| Dogrusal ve dogrusal olmayan parametre tahmini ve optimizasyon-II VI
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Mathematical preliminaries (vector/matrix calculus, ODE and PDE’s)-I I
2 Mathematical preliminaries (vector/matrix calculus, ODE and PDE’s)-II I
3 Conservation laws including gradients and divergence theorem-I 11
4 Conservation laws including gradients and divergence theorem-II 11
5 Initial and boundary conditions 111
6 Initial, boundary, and initial boundary value problems 111
7 ODEs and solutions of ODEs by analytical and numerical methods v
8 Laplace transformation for solving 1-D, 2-D and 3-D PDE’s-I 1\
9 Laplace transformation for solving 1-D, 2-D and 3-D PDE’s-II 1\
10 Separation of variables and Fourier transforms for Solving 1-D, 2-D and 3-D v
PDE’s-I.
11 Separation of variables and Fourier transforms for Solving 1-D, 2-D and 3-D v
PDE’s-11
12 Introduction to numerical methods for solving PDE’s \Y
13 Linear/nonlinear parameter estimation and optimization-I VI
14 Linear/nonlinear parameter estimation and optimization-I1 VI

101




Dersin Petrol ve Dogal Gaz Miihendisligi Programuyla iliskisi

Programin mezuna kazandiraca@ bilgi, beceri ve yetkinlikler (programa ait
ciktilar)

Katki

Seviyesi

1

2

3

Lisans diizeyi yeterliliklerine dayali olarak, ilgili program alaninda bilgilerini
uzmanlik diizeyinde gelistirebilme ve derinlestirebilme (Yeterli Bilgi Birikimi)
(Bilgi).

_|_

ii.

Alaniin iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme (Bilgi).

iil.

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme ve alani ile ilgili karsilagilan sorunlar1 arastirma yontemlerini
kullanarak ¢oziimleyebilme (Beceri).

iv.

Alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme, yeni bilgiler olusturabilme ve disiplinlerarasi
calismalarda kullanabilme (Beceri).

Alani ile ilgili uzmanlik gerektiren bir ¢alismay1 bagimsiz olarak yiiriitebilme ve
alani ile ilgili uygulamalarda karsilagilan karmasik sorunlarin ¢6ziimi i¢in yeni
yaklagimlar gelistirebilme ve sorumluluk alarak, gerektiginde liderlik yaparak,
¢Oziim iiretebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

vi.

Alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir yaklasimla
degerlendirebilme ve égrenmesini yonlendirebilme ( Ogrenme Yetkinligi).

vii.

Alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler ile
destekleyerek, alanindaki ve alan disindaki gruplara, Ingilizceyi en az Avrupa Dil
Portfoyli B2 genel diizeyinde kullanarak, yazili, sozlii ve gorsel olarak sistemli
bigimde aktarabilme (iletisim ve Sosyal Etkinlik).

viii.

Alanimin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim
teknolojilerini ileri diizeyde kullanabilme (Iletisim ve Sosyal Etkinlik).

ix.

Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek
denetleyebilme ve 6gretebilme (Alana Ozgii Etkinlik).

Alani ile ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve
elde edilen sonuglari, kalite siiregleri ¢erg¢evesinde degerlendirebilme (Alana
Ozgii Etkinlik).

1. Az, 2. Kismi, 3. Tam
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Relationship Between the Course and Petroleum and Natural Gas Engineering Curriculum

Level of
Program Outcomes Contribution

1 23

Based upon the undergraduate level competency, developing and intensifying

. +
the knowledge in the program area (Knowledge).

Grasping the interdisciplinary interaction related to the program area

- (Knowledge).

Ability to use the theoretical and practical knowledge, and solving the

- problems in the program area thru research methods (Skill).

Ability to interpret and reach new knowledge by integrating knowledge from
iv. | the different disciplines with the related area, and to use in interdisciplinary +
practices (Skill).

Conducting a specialized study within the related area independently;
developing new strategic approaches and solutions for the complex problems
within the related area, fulfilling the leader role if necessary, while reaching
results (Competence to Work Independently and Taking Responsibility).

Ability to develop learning competence and evaluate the knowledge and skills

Y1 | within the related area critically (Learning Competence).

Establishing written, oral, and visual communications systematically to
present the updated knowledge within the related area and individual
vii. | practices supported by qualitative and quantitative data, using the English +
language —with at least European Language Portfolio B2 Level- if needed
(Communication and Social Competency).

Ability to use high level computer and communication technologies within
viii. | the computer software required in the related area (Communication and +
Social Competency).

Ability to promote and teach the social, scientific, cultural and ethical values
ix. | in the stages of gathering, interpreting, implementing, and announcing the +
data within the related area (Area Specific Competency).

Developing the area-related strategic, political and implementation plans and
x. | evaluating their results within the quality progress (Area Specific +
Competency).

1. Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
Mustafa Onur 13/06/2011
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