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i /i : Ordinary Differential Equations: First-order and Second-order Differential
Equations, Series Solutions, Special Functions; Laplace Transforms; Fourier Analysis
and Partial Differential Equations.
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i /i : Vector Differential Calculus; \ector Integral Calculus; First-order
Differential Equations; Linear Differential Equations of Higher Order; Differential
Equations with Variable Coefficients; Laplace Transform; Systems of Linear
Differential Equations; Fourier Series; Boundary-Value Problems; Integral Transform
Method; Complex Integration; Potential Theory; Calculus of Variations; Probability
Theory; Mathematical Statistics.
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i /i @ Vector Analysis; Matrix; Scalar; Vector; Gradient; Integration of Vector;
Newtonian Mechanics; Newton’s Laws; Frames of Reference; Equation of Motion;
Conservation; Energy; Limitations; Oscillation; S.H.O.; Phase Diagrams; Damped
Oscillations; Driving Forces; Fourier Series; Response to Impulsive; Gravition;
Potential; Lines of Force; Ocean Tides; Calculus of Variations; Euler’s Equation — 1st
and 2nd forms; Functions with Several Variables; Auxiliary Conditions; Delta
Function; Hamilton’s Principle; Generalized Coordinates; Lagrangian Equations;
Lagrange’s and Newton’s Equations; Conservation Theorems Revisted; Canonical
Equation of Motion; Phase Space and Virial Theorem; Central-Force Motion:;
Reduced Mass; First Integrals; Orbits in Central Field; Kepler’s Problem; Apsidal
Angles; Precession; Dynamics of System: Center of Mass, Linear Momentum; Energy
of System; Elastic Collisions; Inelastic Collisions Scattering Cross Section;
Rutherford Scattering; Nonintertial Reference Frame: Rotating Coordinate Systems;
Coriolis Forces; Dynamics of Rigid Bodies: Simple Planar Motion, Inertia Tensor;
Eulerian Angles; Euler’s Equations for Rigid Body; Symmetric Top.
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i /i : Basics and consequences of relativity; Wave and particles; Atom and Bohr
model; The Schrodinger equation; Wave packets and Uncertainty principle; Berries
and wells; Angular momentum and the hydrogen atom; Many particle system; Atoms
and Molecules; Statistical Physics; Decays, Radiations from Atoms and Laser;
Conductors ~ semiconductor and superconductors; The Atomic nucleus; Elementary
particle Physics.
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i 4 @ Introduction; Computing Software Basics; Errors and Uncertainties;
Oscillations; Anharmonic Oscillations; Chaotic Dynamics; Waves; Deterministic
Randomness; Random Walks; Ising Model; Monte Carlo Applications; Percolations;
Fractals; Celllular Automata.
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i /i : Dispersion; Diffraction; Polarization; E-O effect; Interference.
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i 4 : The Wave Function; Schrodinger Equation; Probability; Momentum;
Uncertainty Principle; Time-independent Sch. Equation; Stationary State; Infinite
Square Well; Harmonic Oscillator; Free Particle; Delta-Function Potential; Finite
Square Well; Formalism; Hilbert Space; Eigenfunction of Hermitian Operators;
Generalized Statistical Interpretation; Uncertainly Principle; Dirac Notation; Quantum
Mechanics in 3-d; Sch. Eq. in Spherical Coordinates Hydrogen Atom; Angular
Momentum; Hydrogen Atom; Angular Momentum; Spin; Identical Particles;
Two-Particle Systems; Atoms; Quantum Statistical Mechanics; Time-indep.
Perturbation Theory; Nondegenerate Perturbation Theory; Degenerate Perturbation
Theory; Fine Structure of Hydrogen; Zeeman Effect; Hyperfine Splitting; Variational
Principle Thoery; Ground State of Helium; Hydrogen Molecule lon; WKB
Approximation; Classical Region; Tunneling; Connection Formulas; Time-dep.
Perturbation Theory; Two-Level Systems; Emission and Absorption of Radiation.
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i 4 Historical Introduction: Classical Era; Photon; Meson; Antiparticles;
Neutrino; Strange Particles; Eightfold Way; Quark Model; November Revolution;
Vector Boson; Standard Model; Elementary Particle Dynamics: Four Forces; QED;
QCD; Weak Interaction; Decay; Conservation Laws; Unification Schemes;
Relativistic Kinematics: Lorentz Transformation; Four-Vector; Energy and
Momentum; Collision; Examples and Applications; Symmetries: Symmetries; Group;
Conservation Laws; Spin 1/2; Orbital Angular Momentum; Flavor Symmetries; Parity;
Charge Conjugation; CP Violation; CPT.
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i 4 : Bound States: Light Quark Mesons; Baryons; Magnetic Moments;
Feynman Calculus: Lifetime; Cross Section; Golden Rules; Feynman Rules for Toy
Model; Lifetimes; Scattering; Higher-Order Diagrams; QED: Dirac Equation; Bilinear
Covariant; Photon; Feynman Rules for QED; Examples; Trace Theorems;
Renormalization; Electrodynamics of Hadrons; e-q Interaction; Hadron Production in
ee Scattering; Elastic and Inelastic e-p Scattering; Parton Model; Bjorken Scaling;
QCD: Feynman Rules for QCD; g-q Interaction, Pair Annihilation ; Asymptotic
Freedom; Applications.
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i /i © First-Order Differential Equations; Linear Differential Equations of
Second and Higher Order; Power Series Method; Laplace Transforms; Fourier series,
Integrals, and Transforms; Partial Differential Equations.
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i 4 : Introduction; Review of analog circuits: including OPA, ADC, DAC, and
other related circuits; Review of Digital Circuits and Micro-Controller; Review of
Sensors and Transducers; AC/DC Motors and Stepper Control; Example 1:
Positioning System; Example 2: Batching System; Example 3: Feeding System.
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i 4 :1-V and L-1 measurements on LED and LD; Coupling and numerical
aperture measurements of optical fibers; E-O modulation; Optical interference;
Polarization of optical waves; Faraday effect.
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& /i @ Introduction of wave optics; Introduction of geometric optics; Interference
of light; Polarization; Diffraction; Optoelectronic devices and their applications.
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# 4 Introduction to wireless systems;Transmission lines and microwave

networks;Noise and distortion in microwave systems;Antennas and propagation for
wireless systems;Filters ~ Amplifiers ~ Mixers.
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i /i 1 IC basics; IC design flow; DC test; Functional test; AC test; High speed
test; DSP-based test; Coherent sampling; FFT; Linearity test; SNR, THD test; ADC
test; DAC test; PCM CODEC test; Ethernet IC test.
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# 4 : Fundamental of Management; Leadership; Leading Change; The
Philosophy of HP management; Company culture; Planning; TQM; Crossing the
Chasm; Build Market Focus Organization; Project Management; Case study.
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i /i : Review of electromagnetic theories; Propagation of rays and beams;
Interaction of radiation and atomic systems; Electro-optic modulation of laser beams;
Interaction of light and sound; Semiconductor lasers.
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i /i : Fundamental Concepts: Kets, Bras, and Operators, Base Kets and Matrix
Representations, Measurements, Observables and the Uncertainty Relations, Change
of Basis, Position, Momentum and Translation, Wave Functions in Position and
Momentum Space; Quantum Dynamics: Time Evolution and the Schrodinger
Equation, The Schrodinger \ersus the Heisenberg Picture, Simple Harmonic
Oscillator, Schrodinger’s Wave Equation; Theory of Angular Momentum: Rotations
and Angular Momentum Commutation Relations, Spin 1/2 Systems and Finite
Rotations, Euler Rotations, Density Operators and Pure Versus Mixed Ensembles,
Eigenvalues and Eigenstates of Angular Momentum, Orbital Angular Momentum,
Addition of Angular Momenta; Symmetry in Quantum Mechanics: Symmetries,
Conservation Laws, and Degeneracies, Discrete Symmetries, Parity, or Space
Inversion, Lattice Translation as a Discret Symmetry, the Time-Reversal Discrete
Symmetry.
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g 4 : Introduction; Thermal Motion; Random Walks; Conformation of
Polymers(5)Pattern Recognition; Percolation; Colony Formation; Diffusion Limited
Aggregation Model.
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i /i : Ohmic Contact; Schottky Contact; Diode Fabrication; BJT Fabrication;
FET Fabrication.
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i /i : Rectifiers; Two-terminal switches; Field effect transistors; Hot electron
transistor; Nonvolatile memories; Thristors; Light sources; Photodetectors.
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i /i : Coupled Map Lattice; Random Graph; Small World Network; Scale-free
Network; Hodgkin-Huxley Model; FitzHugh-Nagumo model.
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i /1 :Introduction to Electrostatics: Coulomb’s Law, Electric Field, Gauss’s Law,
Differential Form of Gauss’s Law, Scalar Potential, Poisson and Laplace Equations,
Green’s Theorem, Formal Solution of Electrostatic Boundary-Value Problem with
Green Function, Electrostatic Potential Energy and Energy Density, Capacitance;
Boundary-Value Problems in Electrostatics: Method of Images, Orthogonal Functions
and Expansions, Separation of Variables, Laplace Equation in Rectangular, Spherical
and Cylindrical Coordinates; Multipoles, Electrostatics of Macroscopic Media,
Dielectrics; Magnetostatics: Biot and Savart Law, Ampere’s Law, Vector Potential,



Magnetic Induction, Methods of Solving Boundary-Value Problems in Magnetostatics;
Time-Varying Fields, Maxwell Equations, Conservation Laws.
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i 4 : Diode Simulation, BJT Simulation, HBT Simulation, MESFET Simulation,
HEMT Simulation, MOSFET Simulation.
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