ISTANBUL GELISIM UNIVERSITY

COURSE CATALOGUE

Course Name Advanced Mathematics

Local ECTS Course Implementation, Hours/Week

Code Semester - . - -
Credits Credits Theoretical Tutorial Laboratory
MTH451 5 6 5 - -
Department/Program Civil Engineering
Course Type Elective Course Language English
Course Prerequisites None
Basic Engineering Engineering .

Course Category by Sciences Science Design General Education
Content, % 100% - N -

Course Description

Functions of several variables, limit, continuity, partial derivative, chain rules, directional derivative,
gradient vector, the equation of tangent plane and normal line, linearization and differentiability, extrema
of multivariable functions, Lagrange multipliers method, Taylor formula, double and triple integrals,
substitutions in multiple integrals, applications of multiple integrals, line integrals, vector fields, path
independence, potential functions, the fundamental theorem of line integrals, Green’s theorem in the plane,
surface area and surface integral, Stokes’ theorem, Divergence theorem.

Course Objectives

The aim of this course,
1. To provide the applications of limit, continuity, partial differentiation and multiple integrals.

2. To give an ability to apply knowledge of mathematics on engineering problems.

Course Learning

The students who take the course will be able to
l. Understand the multivariable functions, analyze limits, determine continuity, and compute
partial derivatives of them; find tangent planes, directional derivatives, gradients; apply
the second partials test, and Lagrange multipliers to approximate and solve optimization
problems.
Il Compute multiple integrals over rectangular regions, non-rectangular regions, and in other

Outcomes coordinate systems; apply multiple integrals in problem situations involving area, volume,
surface area etc.
1. Compute line integrals and surface integrals and apply Green’s theorem, Stoke’s Theorem
and the Divergence Theorem; find potential functions.
Textbook

Weir, M.D., J. Hass and F.R. Giardona, Thomas’ Calculus, 11th Edition, Pearson, Wesley, Boston, 2005
(Bolimler: 8,10,11,12,13).

Other References

Thomas, Jr. G.B. and RiL. Finney, Calculus and Analytic Geometry 9th edition,
Addision-Wesley, 1998 (Bolumler: 0, 1,2, 3,4, 5, 6)

W.R. Parzynski and P.W. Zipse, Introduction to Mathematical Analysis, McGraw-
Hill International Edition, 1987, (Boliim: 9.4)

Homework & Projects

All homeworks are to be handed in a week after they are assigned. Homeworks may be used as a source
for exams

Laboratory Work

Computer Use

Other Activities

Assessment Criteria

Activities Quantity Effects on Grading, %
Midterm Exam 1 30%
Quizzes 2 10%
Homework 1 10%

Projects

Term Paper/Project

Laboratory Work

Other Activities

Final Exam 1 50%




Course Plan

Weeks Topics Course Outcomes
1 Functions of several variables, limit, continuity, partial derivatives I
2 Chain rules, directional derivative, gradient vector |
3 Equation of tangent plane and normal line, linearization, differentiability I
4 Maxima and minima in multivariate functions I
5 Lagrange multipliers method, Taylor formula for multivariate functions [
6 Double integrals, area and moment ]
7 Double integrals in polar coordinates / Midterm | I
8 Midterm Exam
9 Triple integrals, cylindiric and spherical coordinates 1
10 Change of variables and application of triple integrals, multivariate generalized I

integrals
11 Line integrals, vector fields, path independence 1l
12 Potential function, fundamental theorem of line integrals 1l
13 Green’s theorem in plane 1l
14 Surface area and surface integral, Stokes and Diverjans (Gauss) theorems 11
15 Final Exam
16 Final Exam

Relationship between the Course and Program

Program Outcomes

Contributing Items

an ability to identify, formulate, and solve complex engineering problems by applying | x
1 principles of engineering, science, and mathematics
an ability to apply engineering design to produce solutions that meet specified needs with
2 consideration of public health, safety, and welfare, as well as global, cultural, social,
environmental, and economic factors
3 an ability to communicate effectively with a range of audiences
an ability to recognize ethical and professional responsibilities in engineering situations and
4 make informed judgments, which must consider the impact of engineering solutions in global,
economic, environmental, and societal contexts
an ability to function effectively on a team whose members together provide leadership, create
5 a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives
an ability to develop and conduct appropriate experimentation, analyze, and interpret data, and | x
6 use engineering judgment to draw conclusions
7 an ability to acquire and apply new knowledge as needed, using appropriate learning strategies | x
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MAT451 8 5 6 5 - -
Boliim/Program Insaat Miihendisligi
Dersin Tiirii Se¢meli Dersin Dili Tiirkge
Dersin Onkosullar Yok
Dersin Igerige Gore Temel Bilim . Tem?' . Miihendislik Insan ve Toplum Bilim
e Miihendislik Tasarimi
Kategorisi % %100 n n -

Dersin Igerigi

Cok degiskenli fonksiyonlar; limit, siireklilik, kismi tiirevler, dogrultuya gore tiirev, gradient vektor, teget
diizlem, normal dogru denklemi, lineerlestirme ve diferansiyellenebilirlik, Cok degiskenli fonksiyonlarda
maksimum ve minimum, Lagrange carpanlar1 metodu, Taylor formiilii, iki ve {ii¢c kathi integraller,
degisken doniisiimleri ve ¢ok katli integrallerin uygulamalari, ¢ok katli genellestirilmis integraller,
egrisel integraller, vektor alanlari, yoldan bagimsizlik, potansiyel fonksiyonu, egrisel integrallerin temel
teoremleri, diizlemde Green teoremi, yiizey alani ve yiizey integrali, Stokes ve Diverjans teoremleri.

Dersin Amaci

Bu dersin amaci,

1. Cok degiskenli fonksiyonlarda limit, siireklilik, kismi tiirev ve ¢cok katli integral
kavramlarini kullanma becerisi saglamak.

2. Matematik bilgisini miihendislik problemlerini ¢6zmede kullanabilme becerisi
kazandirmaktir.

Dersin Ogrenme Ciktilar:

Bu dersi alan dgrenciler;

I Cok degiskenli fonksiyonlarda limit, siireklilik kavramlarimi kullanabilme;

kismi tiirev Ciktilar1 hesaplayabilme; teget diizlem, dogrultuya gore tiirev

ve gradiyent bulabilme; ekstremum problemlerini ikinci tiirev testi ve Lagrange ¢arpan metodu ile
¢Ozebilme,

1. Cok katl integralleri ¢dzebilme; alan ve hacim hesabinda ¢ok katli integralleri kullanabilme,

1. Egrisel ve yiizey integrallerini hesaplayabilme; Potansiyel fonksiyon bulabilme; Green,Stokes
ve diverjans teoremlerini kullanabilme
becerilerini kazanir.

Ders Kitab1 Weir, M.D., J. Hass and F.R. Giardona, Thomas’ Calculus, 11th Edition, Pearson, Wesley, Boston, 2005
(Bolimler: 8,10,11,12,13).
Diger Kaynaklar Thomas, Jr. G.B. and RiL. Finney, Calculus and Analytic Geometry 9th edition,

Addision-Wesley, 1998 (Bolumler: 0, 1, 2, 3, 4, 5, 6)
W.R. Parzynski and P.W. Zipse, Introduction to Mathematical Analysis, McGraw-
Hill International Edition, 1987, (Boliim: 9.4)

Odevler ve Projeler

Ogrencilere dersi daha iyi anlamalari amaci ile 5dev verilecek ve bu 6devler 1 hafta icinde toplanacaktir

Laboratuvar
Uygulamalari -
Bilgisayar Kullanimi -
Diger Uygulamalar -
Faaliyetler Say1s1 Degerlendirmedeki Katkisi, %
Y1l I¢i Sinavlar 1 %30
Kisa Smavlar 2 %10
B Degerlendi Odevler 1 %10
Si?[gﬁqi egerlendirme Projeler -
Donem Odevi/Projesi
Laboratuvar Uygulamasi
Diger Uygulamalar
Final Siawv1 1 %50
Ders Plam
Hafta Konular Dersin Ciktilari
1 Cok Degiskenli Fonksiyonlar; limit, siireklilik, kismi tiirevler |
2 Zincir kurali, dogrultu tiirevi, gradient vektor I
3 Teget diizlem ve normal dogru denklemi, lineerlestirme ve I
diferansiyellenehilirlik
4 Cok degiskenli fonksiyonlarda maksimum ve minimum |
5 Lagrange carpanlart metodu, cok degiskenli fonksiyonlar i¢in Taylor formiilii I
6 Iki katli integraller, alan ve moment ]
7 Polar koordinatlarda iki katl integraller / Arasmav | I




8 Ara Sinav
9 Ug katli integraller, silindirik ve kiiresel koordinatlar 1
10 Dualite ve Primal — Dual iliskiler Il
11 Egrisel integraller, vektor alanlari, yoldan bagimsizli 1l
12 Potansiyel fonksiyonu, egrisel integrallerin temel teoremleri 1l
13 Diizlemde Green teoremi 11
14 Yiizey alani ve ylizey integralleri, Stokes ve Diverjans (Gauss) teoremleri 11l
15 Final Sinavi
16 Final Smavi
Dersin Programla iliskisi
Katkida bulunan ¢iktilar
Programin mezuna kazandiracag bilgi ve beceriler (Programa ait ¢iktilar)
Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik miithendislik problemlerini
1 tanimlama, formiile etme ve ¢6zme becerisi
Halk saghigi, giivenligi ve refahinin yani sira kiiresel, kiiltiirel, sosyal, ¢evresel ve ekonomik
2 faktorleri dikkate alarak belirli ihtiyaglar1 karsilayan ¢oziimler iiretmek i¢in miihendislik
tasarimini uygulama becerisi
3 Cesitli izleyicilerle etkili iletisim kurma becerisi
Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve miihendislik
4 ¢Oztimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal baglamlardaki etkisini dikkate almas1
gereken bilgiye dayali kararlar verme becerisi
Uyelerinin birlikte liderlik sagladig, isbirlik¢i ve kapsayici bir ortam yarattigi, hedefler
5 belirledigi, gorevleri planladig1 ve hedefleri karsiladigi bir ekipte etkin bir sekilde ¢alisabilme
becerisi
Uygun deneyler gelistirme ve yiiriitme, verileri analiz etme ve yorumlama ve sonuglara
6 varmak i¢in mithendislik yargisini kullanma becerisi
7 Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve uygulama becerisi
Dersi Veren Ogretim Uyesi Assis. Prof. Dr Sajedeh Norozpour Sigaroodi

Tarih

10.05.2024




