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Data Analysis and Visualization

2. Numerical Solutions of Classical Equations of Motion (Solving ordinary differential

equations)
3.  Random Processes
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[+ %+ 3] Introduction (1)

Experiments and Simple Models (1)

Experiments and Simple Models (1)

Piecewise Linear Maps and Deterministic Chaos (1)

Piecewise Linear Maps and Deterministic Chaos (1)

Universal Behaviors of Quadratic Maps (1)

Universal Behaviors of Quadratic Maps (11)

The Intermittency Route to Chaos (1)

The Intermittency Route to Chaos (I1)

10. Strange Attractors in Dissipative Dynamical Systems (1)

11. Strange Attractors in Dissipative Dynamical Systems (1)

12. The Transition from Quasiperiodicity to Chaos (1)

13. The Transition from Quasiperiodicity to Chaos (1)

14. Controlling Chaos (1)

15. Controlling Chaos (I1)

16. Synchronization of Chaotic systems (I)

17. Synchronization of Chaotic systems (I1)
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Newtonian mechanics (1)

Linear/nonlinear oscillations (1)-(11)

Calculus of variations (I)-(11)

Hamiltons principle - Lagrangian and Hamiltonian dynamics (1)-(11)
Central-force motion (I)-(11)

Motion in a noninertial reference frame (I)-(11)

Coupled oscillations (1)-(11)

Continuous systems (1)-(11)

The special theory of relativity
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" 1. Fundamental Concepts
2. Time Evolution
3. One-Particle Systems
4. Composite Systems
5. Angular Momentum
[# 3x]
755011001 334 & 3& s By oL 4 3] pF
Rfep 4] 22 T grfe it 4 F2 AARA S HI7 BIRE B § 8GRI ant B A7
[+ 7]
' (=) BB T R s AL AR
1 4 SFA2 R/ R R &2 i
2.0 AIEARSE SR A e Sl 3t E
3.F kiR B Bk ks
4.8 F B3R5 A IR
(= )& 7 ol
1. ®Esi
2. Bz r':l- % %5
3. T PR AR SR kAL
4. Bh+12E 5 W
5. e+ E 5 ¥
[# 3]
755007001 #-§ 2 F 3IF A~ et AL 2 3/
[Rfep ] H2 B iAepFamy1 f’?‘ﬁ— Eadde? oom ARATS R EERG - BF
TABRSEE 3 gehal v R ATRARPLARORAENIEE o pld- BERE

[ 3p

[ 2]

#]

FL S REEBAER T 1 FE - iﬁﬂzﬁeé foF R AT o A AR
BREA DS > RSP S $ﬁ’#giwwﬁ O G o R N E N
R E ¥ $10) 3 S RN L S R

History of complex and social networks (I)-(11)
The Topology of real networks (1)-(I1)
Random-graph theory (1)-(11)

Small-world networks (1)-(I1)

Scale-free networks (1)-(I1)

The theory of evolving networks (1)-(11)
Dynamical processes on networks (1)-(11)
Applications of complex networks (1)-(11)
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[+ zp %] 1. The Drude and Sommerfeld theory of metals.

2. Crystal lattices and X-ray diffraction.
3 Electron levels in a periodic potential.
4 The tight-binding and other methods for band structure.
5 The semiclassical model of electron dynamics.
6 Beyond the relaxation-time approximation.
7 Beyond the independent electron approximation
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[Fap 5] L Numerical Solutions of the Schrodinger Equations
2. Monte Carlo Methods
3. Quantum Monte Carlo Methods
4 Optimization Problems
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1. Surface effects, classification of solids, cohesive energy.
2. Classical and quantum theory of the harmonic crystal.
3. Measuring phonon dispersion relations, anharmonic effects in crystals, phonons in
metals.
4. Dielectric properties of insulators.
5. Homogeneous and inhomogeneous semiconductors.
6. Diamagnetism and paramagnetism.
7. Magnetic structure and magnetic ordering.
8.  Superconductivity.
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[+ zp %] 1 Angular Momentum
Ll 2. Central Potential
3. Approximation Methods
4, Time-Dependent Phenomena
5. Scattering
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We shall in this semester consider the Emden-Fowler ( nonlinear differential ) equation and
linear partial differential equations.

1. Existence and uniqueness theory
existence of solutions, uniqueness of solutions, the method of successive
approximations, continuation of solutions, systems of differential equations,
dependence of solutions on initial conditions and parameters

2. Linear differential equations
basic theory of linear systems, fundamental matrix, systems with constant coefficients,
periodic linear systems, asymptotic behavior of solutions

3. Stability
preliminaries of stability of solution, stability of quasi-linear systems, two-dimensional
autonomous systems, limit cycles and periodic solutions, Lyapunov’s method

4. Oscillation
comparision theorems, existence of eigenvalues, periodic boundary conditions

5. Boundary value problems
linear boundary value problems, Green’s functions, degenerate linear boundary value
problems, Sturm-Liouville problems, eigenfunction expansions, nonlinear boundary
value problems, shooting method

6. Maximum principles
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