
Ordinary 
Differential 
Equations

linear differential equations

systems of differential equations

ANALYTICAL MODELS

laplace transforms

perturbation expansions

Difference 
Equations

discrete time equations

z-transforms

Partial 
Differential 
Equations

hyperbolic equations / waves

parabolic equations / diffusion

elliptic equations / boundary values

separation of variables

Variational 
Principles

variational calculus

euler’s equation

constraints and lagrange multipliers

Random 
Systems

random variables

joint distributions

bayes’ rule

characteristic functions

stochastic processes

random number generators

Finite Differences 
ODEs

euler’s method

runga-kutta methods

NUMERICAL MODELS

predictor-corrector methods

leapfrog method

crank-nicholson method

Finite 
Elements

expansion in basis functions

weighted residuals

rayleigh-ritz variational methods

Cellular Automata 
& Lattice Gases

lattice gases & fluids

cellular automata & computation

Finite Differences 
PDEs

jacobi's method

successive over-relaxation

Function 
Fitting

bayes’ rule

maximum likelihood

OBSERVATIONAL MODELS

least squares

gradient descent

Architectures

polynomials

padé approximants

Transforms

orthogonal transforms

discrete fourier transform

discrete wavelet transform

principal component analysis

Optimization 
& Search

downhill simplex method

momentum

simulated annealing

Clustering & 
Density Estimation

histograms and k-D trees

fitting densities

kernel density estimation

mixture models

cluster-weighted models

Filtering & 
State Estimation

matched filters

wiener filters

kalman filters

hidden markov models

Nonlinear 
Time Series

state-space reconstruction

dimension measurement

lyapunov exponents

entropies

levenberg-marquardt method

splines

orthogonal functions

radial basis functions

neural networks

genetic algorithms


