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3- “Computational Physics”, Nicholas J. Giordano.
4- “Computer simulation Methods in theoretical physics”, Dieter W.
Heermann.
5- Buffalo University home page for computational physics,
http://www.physics.buffalo.edu/phy410-505-2009/
http://www.physics.buffalo.edu/phy411-506-2009/
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1) Errors and Error estimations
2) Correlation and probability density function
3) PDF transformation and kernel method
4) Differential equations
- Numerical methods for solution (Euler, RKf45, ...)
Partial differential equations (Diffusion)
Second order differential equation
Systems of differential equations
Boundary value problem (Electric potential, ...)
5) Numerical integration
- Infinite and semi-infinite integration
- Integration with singularity in the integrand range
- Multi-dimensional integration
6) Random walk in general case
- Fractional Brownian motion
- Fractional Gaussian noise Numerical methods for solution
(Euler, RKf45, ...)
- Partial differential equations (Diffusion)
- Second order differential equation
- Systems of differential equations

7) Power spectrum
- Fourier transformation
- Fast Fourier transformation (FFT)
- Comments on limitation of power spectrum in digitalized
measurement (Trend, Alias, ...)
- Construction a Gaussian stochastic series with arbitrary
correlation function
- Legender transformation (Random field on sphere)
- Quantum wave packets
- Fourier detrended fluctuation analysis (High pass filter)
Singular value decomposition as a filter
8) Wavelet and curvelet
9) Chaos
- Phase diagram and mapping
- Chaos in double pendulum
10) Stochastic computation
- Monte Carlo method in general
- Variational Monte Carlo method
11) Bayesian statistics
- Data modeling and merit function
- Likelihood analysis, prior distribution
- Best fit parameters and confidence intervals
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Goodness of fit
Fisher forecast analysis
Hamiltonian Monte Carlo analysis

12) Ising model (Phase transition)
13) Percolation (Phase transition)
- Contour finding algorithm (Hoshen-Kopleman)
14) Band-gap structure in periodic solids
15) Genetic algorithm for optimization
16) Molecular dynamics
Cata &b
Errors and error estimation AQ/V/¥
PDF and correlation function
PDF transformation and data generation AQ/V/
Differential and integral calculations (I) AQ/V/AA
Differential and integral calculations (II) AQ/V/YO
Power spectrum and FFT methods A/A/Y
Monte Carlo and Hamiltonian Monte Carlo method (I) AQ/A/A
Monte Carlo and Hamiltonian Monte Carlo method (II) AA/AIN$
Optimization and parameter estimation (Bayesian analysis and AQ/A/YY
Markov chain Monte Carlo method MCMC) (I)
Optimization and parameter estimation (Bayesian analysis and AQ/A/Y
Markov chain Monte Carlo method MCMC) (I1)
Molecular dynamics (I) AQ/4/V
Molecular dynamics (II) AA/A/NY
Genetic algorithm ISYAVAR
Wavelet and curvelet transform I AQ/A/YA
Wavelet and curvelet transform I AQ/Y + /0
Summary and conclusion INYARVAR




