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Functions of several variables - Partial Derivatives and their applications - Multiple integrals (double — triple)
and their applications - Line and Surface integrals - Using Mathematica, and Matlab programs for graphing
some Surfaces and calculate some
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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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Vector spaces — Linear transformations — Properties of linear transformations (range and kernel) - Algebra of

linear transformations- Eigenvalues and Eigenvectors -Inner product spaces- Self adjoint transformations
Bilinear and quadratic forms. Reduction
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Sets — Relations — Equivalence relations — Mappings — Binary operations - Counting — Rules of inference —

Graph theory — Graphs and multigraphs — Planar graphs — Colorations, Trees — Boolean Algebra — Duality —
Basic theorems — logic Gates and Circuits.
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Statics in plane - Applications on equilibrium of two-dimensional force systems - Statics in space — Friction -
Center of gravity and centroid - Virtual work - Kinematics of a particle in a straight line - Kinematics of a
particle in a plane - Relative mo
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Objects and classes - Understanding class definitions - Object interaction - Grouping objects - More
sophisticated behaviour - libraries - Well-behaved objects - testing, maintaining, debugging - Designing

classes.
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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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Errors in Numerical computation - Solutions of Non-linear Equations - Direct and Iterative Methods for
Solving Linear Systems - Interpolation and Polynomial approximations - Numerical differentiation - Numerical

Integration.
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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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Introduction to function, design, and implementation of operating system — co-ordination and
synchronization processes — scheduling and dispatch — physical and virtual memory organization — paging
and segmentation — device management — file systems — secu
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Divide and conquer algorithms — recurrences — greedy algorithms — dynamic programming — graph search —
NP-completeness and its implications — randomized algorithms — amortized analysis — lower bounds

approximation algorithms — on-line algorithms — applica
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Elected by Math. Dept. to meet new directions in Computer Science.
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Introduction to database system — operational data — data independence - relational system - the
architecture of a database system — relational algebra and calculus —recovery and concurrence security and

integrity, database product family.
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Basic logic concepts — combinational logic — multiplexers and de-multiplexers, encoders, decoders, adders

and subtractors — look-ahead carry — comparators — programmable logic arrays and memories — design with
MSI, logic families, tri-state devices, CMOS
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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
properties — Theory of dielec
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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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Numerical software packages; NAG, SPSS, Minitab — Methods for random number generators - Monte Carlo
simulation — Interval Computation — Some problems in computational physics; (e.g., solution of

transcendental equations arising from physics, Kepler equat
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Overview , characteristics of computer intrusion , points of security vulnerability, methods of defense, Basic
encryption and decryption: different types of ciphers, characteristic of good ciphers ,Security involving

programs, database security, relia
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Models of computers including finite automata and Turing machines. Basics of formal languages with
applications to the syntax of programming languages. Alternate characterizations of language classes.

Proving unrecognizability. Unsolvable problems and the
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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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Bioligical neural networks - Definition of artificial neural networks - Basic types of artificial networks -
Learning algorithms for artificial neural networks - Application of neural networks.
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Software and hardware for interactive computer graphics. Implementation of device drivers, 3-D
transformations, clipping, perspective, and input routines. Data structures, hidden surface removal, graphics
devices and languages, 2- and 3-D object represent
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Design and engineering perspectives. Software construction. Decomposition and modularity; coding style;
naming; configuration; testing; efficiency. Object-oriented design. Interaction styles; user models;

reqguirements gathering; prototyping; evaluation.
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Crystal structure, energy bands - Intrinsic and extrinsic semiconductors, Fermi-Dirac function - Density of
carriers, carrier transport, Hall effect - p-n junctions, I-V and C-V characteristics - Characteristics of

transistors (BJT, MIS) - Optoelectronic
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