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Formation of ordinary Differential Equations (ODE's) - ODE's of first Order and first Degree — ODE's of first
Order and higher Degrees - Applications — Linear ODE's of higher Orders with constant Coefficients and its
applications - Linear ODE's of higher
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Dynamics of a particles in three dimensions - Rotating axes — Components of velocity and acceleration in

different coordinate systems — Faucolt's pendulum — Dynamics of rigid body in three dimensions - Eulerian
angles — Moment of inertia — Equations of mo
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Sample Space - Random Variables - Some Discrete Distributions - Some Continuous Distributions - Bivariate
and Multivariate Random Variables - Some special bivariate Distributions.
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Data representation — arrays and matrices — lists stacks and queues — hashing — binary trees, balanced and

B-trees — splay trees and tree traversals using stacks — expression trees — expressions and conversions —
graphs — graph algorithms — minimum-cost
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Principles modern physics - Black-body radiation - Planck’s law of radiation, photo-electric effect - The
Hydrogen atom, Rutherford model of the atom - Bohr’s theory, Sommerfeld’s theory - Compton effect - Dual
nature of matter, De Broglie waves, the
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Electricity and AC Current] P226
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RL and RC circuits, stored energy - RLC circuit under its different conditions. Alternating current: RL and RC
circuit analyses - Analyses of AC circuits in terms of complex numbers - AC transient current for RL, RC and

RLC circuits.
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Standard form of the Linear Programming Problems (LPPs) — Methods for solving LPPs - Sensitivity
analysis - Network flow problems - Integer programming — Shortest path problems.
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Using the mathematical and statistical packages (Matlab, Mathematica, Min Tab, SPSS, ...etc) for matrices —
Functions — Graphics — Data Fitting — Applied Statistics
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Goals and methods of artificial intelligence. Methods of general problem solving. Introduction to
mathematical logic. Mechanical theorem proving. Game playing. Natural language processing.
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Network architectures and protocols, placing emphasis on protocols used in the Internet. Specific topics
include application layer protocols, network programming, transport protocols, routing, multicast; data link
layer issues, multimedia networking, netw
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Elected by Math. Dept. to meet new directions in Computer Science.
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Practical introduction to computational problem solving. Floating point arithmetic, conditioning and stability
of algorithms — Mathematical software packages, MATLAB, Maple (etc) — Spreadsheets programs —
Traditional programming languages; C and FORTRAN —
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Scope and applications of image are proceessing.Perspective transformations (Modeling picture taking,
perspective transformations in homogeneous coordinates and with two reference frames) .The spatial
frequency domain (the sampling theorem, template match
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properties — Theory of dielec

Crystal structure - Reciprocal lattice, X-ray diffraction in crystals - Lattice vibrations and thermal properties -
Defects in crystals (point defects and 1-d, 2-d and 3-dimensional defects) - Free electron mode and electric
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Classical optimization techniques — Numerical methods for unconstrained and constrained optimization
problems — Calculus of variation — Optimal control problems (Pontriagen's maximums principals — Bellman's

dynamic programming).
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Distributed Computing
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Introduction - Parallel and Distributed Architectures - Parallel Algorithm Design - Message-Passing
Programming - Shared-Memory Programming - Performance Analysis — Applications
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Elected by Math. Dept. to meet new directions in Computer Science
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This course studies the principles of programming languages with an emphasis on programming language
implementation and compiler design. This includes various techniques for describing and defining a
language, as well as techniques for implementing compil
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Data Mining Overview — Data Warehouse — Data Preprocessing — Classification — Clustering — Prediction -
Logistic Regression — Association Rules
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Basics of Modern Cryptography - Cryptographic Tasks - Public Key Cryptography - Ciphers and Hashes -
Cryptanalysis - Cryptographic Software
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