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1.CHAPTER 1

First-Order Differential Equations
1.1. Differential Equations and Mathematical Models
e Dif. Denk. Tanimu verilecek, Ornek1 ve Ornek 2 yapilacak. Ornek 3, Ornek 4 ve Ornek 5
istege bagli verilebilir kullanilan zamana bagl olarak.
e Mathematical Models alt baslig1 anlatilmayacak.
e Terminoloji anlatilacak (Order, Solutions, Initial Value Problem, vb.)

1.2. Integrals as General and Particular Solutions
e Genel ve Ozel Coziim tanimlar1 verilecek, Ornek 1 yapilacak, diger kisimlar anlatilmayacak.

1.3. Slope Fields and Solution Curves
e Existence and Uniqueness of Solutions alt basligindan baslanacak ve Ornek 5 verilecek.
e Theorem 1, Remark 1, Remark 2 ve Remark 3 verilecek, Ornek 6 yapilacak

1.3 Application yapilmayacak

1.4. Separable Equations and Applications
e Implicit, General, and Singular Solutions alt baglig1 anlatilacak
e Natural Growth and Decay, The Natural Growth Equation Cooling and Heating, Torricelli’s
Law alt basliklar1 anlatilmayacak.

1.4 Application yapilmayacak (The Logistic Equation, degiskenlere ayrilmasi1 metoduna ornek
olarak verilebilir!)

1.5. Linear First-Order Equations
e Integrasyon carpam cikartilis1 verilecek. (D x notasyonu tanimlanmali, kitabin ilerleyen
kisimlarinda kullaniliyor!)
e Ornek 1 ve Ornek 2 ve Teorem 1 (Varlik-Teklik) verilecek.
e Ornek 3 ve Problem 27, 29 (bir tanesi) verilecek.

1.5 Application yapilmayacak

1.6. Substitution Methods and Exact Equations
e Substitution anlatilacak, Ornek 1 yapilacak
e Homogeneous Equations anlatilacak, Ornek 2, Ornek 3 ve Problem 59 yapilacak.
e Bernoullin Equations anlatilacak, Ornek 5 yapilacak.
e Flight Trajectories alt baglig1 anlatilmayacak
e Exact Differential Equations anlatilacak Ornek 8 yapilacak. Theorem 1 verilecek Ornek 9
yapilacak
o Onemli Not: Tam Dif. Denk. Integrasyon carpam kullamilarak tamlastirma

anlatilmavacak
e Reducible Second-Order Equations; Dependent variable y missing ve Independent variable x

missing, Ornek 10 ve Ornek11 yapilacak.

o Onemli Not: Problem 63 ve verilen Riccati equation ve Problem 66 da verilen
Clairaut equation worksheet de verilecek

1.6 Application yapilmayacak



2. CHAPTER 2
Mathematical Models and Numerical Methods: Ogrenciye Okuma olarak birakilacak

3. CHAPTER 3

Linear Systems and Matrices
3.1. Introduction to Linear Systems
e Ornek 1 anlatilacak (consistent ve inconsistent tanimlari verilecek)
e Three Possibilities
e The Method of Elimination, Ornek 3, Ornek4 ve Ornek 5 yapilmayacak. Elementary operators
verilecek.
e Three Equations in Three Unknowns, Ornek 6 ve Ornek 7 yapilacak.
e A Differential Equations Application, Ornek 8 yapilmayacak.

3.2. Matrices and Gaussian Elimination

Tanimlar (matrix, rows, columns vb.) verilecek, Ornek 1 yapilacak
Coefficients Matrices, Ornek2 yapilacak

Elementary Row Operations, Ornek 3 yapilacak

Echelon Matrices, Example 4 yapilacak

Gaussian Elimination, Example 5 yapilacak

Problem 28 yapilacak

3.2 Application yapilmayacak

3.3. Reduced Row-Echelon Matrices

e The Three Possibilities verilmeyecek

e Homogeneous Systems

e Equal Numbers of Equations and Variables
3.3 Application yapilmayacak

3.4. Matrix Operations (Tiimii)
Vectors

Matrix Multiplication
Matrix Equations

Matrix Algebra

3.5. Inverses of Matrices (Tiimii)
e The Inverse Matrix A
e How to Find A™
e Matrix Equations
e Nonsingular Matrices
3.5 Application yapilmayacak

3.6. Determinants (Tiimii)
e Higher-Order Determinants
e Row and Column Properties
e The Transpose of a Matrix
e Determinants and Invertibility
e Cramer’s Rule for nxn Systems
e Inverses and the Adjoint Matrix
e Computational Efficiency anlatilmayacak

3.7. Linear Equations and Curve Fitting anlatilmayacak



4. CHAPTER 4
Vector Spaces

4.1. The Vector Space R’ (Ogrenciye okuma olarak birakilacak.)
4.2. The Vector Space R" and Subspaces (Tiimii)

e Definition of a Vector Space

e Subspaces

4.3. Linear Combinations and Independence of Vectors (Tiimii)
e Linear Independence

4.4. Bases and Dimension for Vector Spaces
e Tanim ve Teoremler verilecek Ornek 4 yapilacak
e Bases for Solution Spaces

4.5. Row and Column Spaces (Tiimii)
e Row Space and Row Rank
e Column Space and Column Rank
e Rank and Dimension
e Nonhomogeneous Linear Systems

4.6. Orthogonal Vectors in R" (Anlatilmayacak)
e 4.5 Rank and Dimension boliimiinde de olan Null Space tanimi verilecek.

4.7. General Vector Spaces (Anlatilmayacak)



5. CHAPTERS
Higher- Order Linear Differential Equations

5.1. Introduction: Second-Order Linear Equations (Tiimii)

e A Typical Application anlatilmayacak

e Homogeneous Second-Order Linear Equations

e Linear Independent Solutions

e General Solutions

e Linear Second-Order Equations with Constant Coefficients
5.1 Application anlatilmayacak

5.2. General Solutions of Linear Equations (Tiimii)
e Existence and Uniqueness of Solutions
e Linearly Independent Solutions
e General Solutions
e Nonhomogenerous Equations
5.2 Application anlatilmayacak

5.3. Homogeneous Equations with Constant Coefficients (Tiimii)

e The Characteristic Equation
e Distinct Real Roots
e Polynomial Differential Operators
e Repeated Real Roots
e Complex-Valued Functions and Euler’s Formula
e Complex Roots
e Repeated Complex Roots

5.3 Application anlatilmayacak

5.4. Mechanical Vibrations anlatilmayacak

5.5. Nonhomogeneous Equations and Undetermined Coefficients
e The General Approach
e The Case of Duplication
e Variation of Parameters
5.5 Application anlatilmayacak

5.6. Forced Oscillations and Resonance anlatilmayacak



6. CHAPTER 6
Eigenvalues and Eigenvectors

6.1. Introduction to Eigenvalues ( Tiimii)
e The Characteristic Equation
e Eigenspaces
e Problem 38 ve Problem 39 n=2 i¢in verilebilir

6.2. Diagonalization of Matrices (Tiimii)
e Similarity and Diagonalization

6.3. Applications Involving Powers of Matrices
e Ornek 1 yapilacak
e Transition Matrices anlatilmayacak
e Predator-Prey Models anlatilmayacak
e The Cayley-Hamilton Theorem Ornek 6 yerine Problemler kismindan 2x2 ‘lik matris i¢in rnek
yapilacak

7. CHAPTER 7
Linear Systems of Differential Equations

7.1. First Order Systems and Applications anlatilmayacak

7.2. Matrices and Linear Systems
e First- Order Linear Systems anlatilacak. Ek olarak
- 7.1 béliimiindeki Ornek 3 ve Ornek 6 ¢oziilecek
- 7.1 boliimiindeki Teorem 1 (varlik-teklik teorem) verilecek.
¢ Independence and General Solutions
e Initial Value Problems and Elementary Row Operations , Ornek 4 istege bagh
e Nonhomogeneous Solutions, Ornek 5 istege bagli.

7.3. The Eigenvalue Method for Linear Systems

o Onemli: Ornekler ve konu anlatimi 2x2°lik sistemler ile simirh kalacaktir,
e The Eigenvalue Method
e Distinct Real Roots, Ornek 1 yapilacak
e Compartmental Analysis anlatilmayacak

Complex Eigenvalues, Ornek 3 yapilacak

7.3 Application anlatilmayacak

7.4. Second- Order Systems and Mechanical Applications anlatilmayacak

7.5. Multiple Eigenvalue Solutions
e Sadece katliligin (k=2) 2 olmas1 durumu anlatilacak, genelleme istege bagh
e An Applications anlatilmayacak

e The Jordan Normal Form anlatilmayacak
e The General Cayley-Hamilton Theorem anlatilmayacak



10. CHAPTER 10
Laplace Transform Methods

10.1. Laplace Transforms and Inverse Transforms (Tiim) ,
Teorem ispatlar1 yapilmayacak

10.2. Transformation of Initial Value Problems
o Linear Systems , Transform Perspective ve Extension of Theorem 1 alt bashklari
anlatilmayacak

10.2 Applications anlatilmayacak

10.3. Translation and Partial Fractions
. Rule 1 ve Rule 2 6rnekler igerisinde verilebilir.
. Resonance and Repeated Quadratic Factors alt basliginda yer alan (16) ve (17)
doniistimleri istege bagh verilebilir.
[

10.3. Applications anlatilmayacak

10.4. Derivatives, Integrals, and Products of Transforms (Tiimii)
. Differentiation of Transforms
. Integration of Transforms, Theorem3 ispat1 yapilmayacak

10.5. Periodic and Piecewise Continuous Input Functions (Tiimii)
e Vakit kalirsa Transaforms of Periodic Functions alt baslig1 anlatilabilir.
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