
 Preface      

 Unit I Ordinary Differential Equations - Part 1      

 1 First-Order Differential Equations      

   Introduction      

   Terminology      

   The Direction Field      

   Picard Iteration      

   Existence and Uniqueness for the Initial Value Problem      

 2 Models Containing ODEs      

   Exponential Growth and Decay      

   Logistic Models      

   Mixing Tank Problems-Constant and Variable Volumes      

   Newton's Law of Cooling      

 3 Methods for Solving First-Order ODEs      

   Separation of Variables      

   Equations with Homogeneous Coefficients      

   Exact Equations      

   Integrating Factors and the First-Order Equations      

   Variation of Parameters and the First-Order Linear Equation      

   The Bernoulli Equation      

 4 Numeric Methods for Solving First-Order ODEs      

   Fixed-Step Methods-Order and Error      

   The Euler Method      

   Taylor Series Methods      

   Runge-Kutta Methods      

   Adams-Bashforth Multistep Methods      

   Adams-Moulton Predictor-Corrector Methods      

   Milne's Method      

   RKF45, the Runge-Kutta-Fehlberg Method      

 5 Second-Order Differential Equations      

   Springs `n' Things      

   The Initial Value Problem      

   Overview of the Solution Process      

   Linear Dependence and Independence      

   Free Undamped Motion      

   Free Damped Motion      

   Reduction of Order and Higher-Order Equations      

   The Bobbing Cylinder      

   Forced Motion and Variation Of Parameters      

   Forced Motion and Undetermined Coefficients      

   Resonance      

   The Euler Equation      

   The Green's Function Technique for IVPS      

 6 The Laplace Transform      

   Definition and Examples      

   Transform of Derivatives      



   First Shifting Law      

   Operational Laws      

   Heaviside Functions and the Second Shifting Law      

   Pulses, and the Third Shifting Law      

   Transforms of Periodic Functions      

   Convolution and the Convolution Theorem      

   Convolution Products by the Convolution Theorem      

   The Dirac Delta Function      

   Transfer Function, Fundamental Solution, and The Green's Function      

 Unit II Infinite Series      

 7 Sequences and Series of Numbers      

   Sequences      

   Infinite Series      

   Series with Positive Terms      

   Series with Both Negative and Positive Terms      

 8 Sequences and Series of Functions      

   Sequences of Functions      

   Pointwise Convergence      

   Uniform Convergence      

   Convergence in the Mean      

   Series of Functions      

 9 Power Series      

   Taylor Polynomials      

   Taylor Series      

   Termwise Operations on Taylor Series      

 10 Fourier Series      

   General Formalism      

   Termwise Integration and Differentiation      

   Odd and Even Functions and Their Fourier Series      

   Sine Series and Cosine Series      

   Periodically Driven Damped Oscillator      

   Optimizing Property of Fourier Series      

   Fourier-Legendre Series      

 11 Asymptotic Series      

   Computing with Divergent Series      

   Definitions      

   Operations with Asymptotic Series      

 Unit III Ordinary Differential Equations - Part 2      

 12 Systems of First-Order ODEs      

   Mixing Tanks-Closed Systems      

   Mixing Tanks-Open Systems      

   Vector Structure of Solutions      

   Determinants and Cramer's Rule      

   Solving Linear Algebraic Equations      

   Homogeneous Equations and the Null Space      

   Inverses      



   Vectors and the Laplace Transform      

   The Matrix Exponential      

   Eigenvalues and Eigenvectors      

   Solution by Eigenvalues and Eigenvectors      

   Finding Eigenvalues and Eigenvectors      

   System Versus Second-Order ODE. Co      

 


