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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.

-

ac|al) Lf“ Y e\g..,ﬁ\ YRR e.‘im\ S | Ao a2a g )
\'Y GJM Vo A aay) \ SJA.ALM
¢ Juad YY Y| Y Y | dalaa
Bl g el ¢ 00 U 2l Sl ;i) B

Y124 to— YOYE[O NN U el LAY



Tl ) —ia J g g Sl gina ( L"‘
51 5adl) g bcaly ) LL"fagU
YaYe[Yory  JsY Suadll ag—tall Al

Gl il L) Oaliia | allaial) A g gall) LSl Y
ACT Mid_T Prac Wr. | CH P/T L -~ * Voo
1030|053 |-/2] 2 > ‘ Newtonian Mechanics| M231

() S8 JRA) - JE S pag ALY 3S e - SiAY) - A8 AN LSalY) - 4 ghaal) o 68N ) 5 Ao el - 4 gleal) LSEELY)

) LGS - (5 ghaal) 8 Lppadll Ao ) =5 ghesal) (B apnd) LSLALS - adiiie i B asad) SlalS - I3 ) i)
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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Thermodynamics basic definitions -Adiabatic and isothermal process - Heat engine and Carnot’s cycle - The

2nd law of thermodynamics - The entropy and thermodynamic potential - Important thermodynamic relations
- Applications on Maxwell’s equations - The 3
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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. Magnetic quantities
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Waves motion and superposition - Interference of light waves - Interference pattern from double slits

(Young’s experiment) - Interference of light in thin films - Diffraction of light waves - Single slits diffraction -

The diffraction grating, resolving
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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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Comparison between classical mechanics and optics — Old quantum theory — Particle wave duality —

Schrodinger wave equation — Wave function — Uncertainty principle — Solution of Schrodinger equation in
one and three dimensions — Thermodynamics — Condition
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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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and segmentation — device management — file systems — secu

Introduction to function, design, and implementation of operating system — co-ordination and
synchronization processes — scheduling and dispatch — physical and virtual memory organization — paging
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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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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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Equation of motion, conservation laws - Integration of motion equations - Failure of classical mechanics -
Origin of the quantum theory, Hydrogen atom - Wave particle dualism, Postulates.
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Allen belt- Plasma interaction with magnetic field - Plasma electron oscillation and ion oscillation -
Hydromagnetic waves, Alfven waves - Plasma d

Motion of charged particles in electric and magnetic fields - Characteristic of Plasma, Aurora zone and Van
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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 - Band theory and
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Semiconductor diodes and applications- Bipolar junction transistors - Field-effect transistors - Biasing of
transistors, integrated circuits - Operational amplifiers - Feedback amplifiers and oscillators.
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Metric spaces - Banach Fixed Point Theorem - Normed and Banach spaces - Inner product and Hilbert spaces.
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Analysis of Stress - Analysis of Strain - Generalized HookE's Law — Applications - Motion of compressible
fluid turbulence motion — equation turbulence motion Deduced energy equation — mass transform
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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.
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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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