Ordinary Differential Equations “Rosetta Stone”
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1.a Basic Concepts
1.b Definitions: ODE vs. PDE, Order, IVP, BVP 11,13 1.1-2 1.1 1.1-3 1.2
1.c Direction Fields 1.2 2.1 1.3 1.1 1.3
1.d < Models > 1.3 1.1 1.1
iz————1———
2.a First Order Differential Equations
2.b Linear Equations and Integrating Factors 2.2 2.3 2325 2.1 21,6
2.c Separable Equations 2.1 2.2 2.2 2.2 2.2
2.d Exact Equations 2.3 2.4 2.4 2.6 2.5
2.e Bernoulli Differential Equations 2.5
2.f Substitutions 25 25 2.6 2.4
2.g Intervals of Validity 1.4 1.2 2.4,8 2.3
2.h Modeling with First Order Differential Eqns 1.5,2.6 3.1 3.1-5 2.3,4 4.1-5
2.i Equilibrium Solutions (stability) 9.2-3
2.j Euler’s Method 7.1 2.6 1.4 a3.6 2.7 3.1
2.k <Homogeneous Equations > 2.4
2Z————————
3.a Second Order Differential Equations
3.b Basic Concepts - Homogeneous 3.1 41 4.2 3.1 5.1
3.c Real Roots 3.2 4.3 3.2 5.2
3.d Complex Roots 3.3 4.3 4.3 3.3 5.2
3.e Repeated Roots 3.2 4.3 3.4 5.2
3.f Reduction of Order 4.2 3.4 5.6
3.g Fundamental Sets of Solutions, Wronskian 3.1
3.h More on the Wronskian 3.1
3.i Nonhomogeneous Differential Equations 3.4 4.4 3.5 5.3
3.j Undetermined Coefficients 3.5 4.4 4.4 35 5.4-5
3.k Variation of Parameters 3.6 4.6 4.6 3.6 5.7
3.I Mechanical Vibration (Spring-Mass Osc > 3.7 5.1 4.1 3.7-8 6.1-4
3.m < Green Function - Wronskian Approach > 4.8 11.3
3.n < Non-Linear Systems > 4.10 4.8
3.0 < Non-Linear models > 5.3
3z—————
4.a Laplace Transforms
4.b The Definition 4.1 71 7.2 6.1 8.1
4.c Laplace Transforms 4.1 71 6.1 8.1
4.d Inverse Laplace Transforms 4.2 7.2 7.4 6.2 8.2
4.e Step Functions 7.3 6.3 8.4
4.f Solving IVPs' with Laplace Transforms 4.3 7.2 7.5 6.4 8.3

4.g Nonconstant Coefficient IVP’s
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4.h IVP’s with Step Functions 7.3 7.6 6.4 8.5
4.i Dirac Delta Function 7.5 7.9 6.5 8.7
4.j Convolution Integral 4.4 7.4 7.8 6.6 8.6
4 k Table of Laplace Transforms
4.1 < Periodic Functions > 7.7
4z —
5.a Systems of Differential Equations
5.b Review : Systems of Equations 6.2 8.1 9.1-2
5.c Review : Matrices and Vectors 6.1 8.1 9.3 7.2
5.d Review : Eigenvalues and Eigenvectors 6.1 8.1
5.e Systems of Differential Equations 6.2 3.3 9.4-5 7.1 10.1
5.f Solutions to Systems 6.3 8.2 9.5 7.3-4 10.2
5.g Phase Plane 5.4 7.5,9.1-2 10.4
5.h Real Eigenvalues 6.3 8.2 9.5 7.5 10.3
5.i Complex Eigenvalues 6.4 8.2 9.6 7.6 10.6
5.j Repeated Eigenvalues 8.2 9.5 7.8 10.5
5.k Nonhomogeneous Systems 8.3 9.7 7.9 10.7
5.1 Laplace Transforms 7.6 7.10
5.m Modeling 5.1 9.4-5 10.1
5.n < Solving Systems by Elimination > 4.9 5.2
5z————r i r—
6.a Series Solutions to Differential Equations
6.b Review : Power Series 6.1 8.2 5.1 7.1
6.c Review : Taylor Series 8.1 7.1
6.d Series Solutions: Regular point 5.1,5.2 6.2 8.3 5.2-3 7.2-3
6.e Euler Equations 8.5 5.4 7.4
6.f < Types of Singular points > 5.3 6.3 5.5-6
6.9 < Series Solution: Singular Point > 5.4 6.3 8.6 7.4
6.h < Special Functions: Bessel, Legendre > 6.4 8.8 5.7
6z——————— - — — — —
7.a < Numerical Methods >
7.b < Improved Euler’s Method > 7.2 9.3 8.1-2 3.2
7.c < Rnge-Kutta Method > 7.3 9.2 3.7 8.3 3.3




