Tl L —ta J g g Sl gina

la ) cleld)
ACT Mid_T Prac Wr. | CH P/T L
0|3 ]o]lso] 3 ][-2] 2

)

Yovo[Y.ve JgY Juadll
pol—al) 418
Gl e allaial) - —
-~ e ‘ padiia JalSig Jualisl Y)Y
Advanced Calculus| M211

- Al cdlalsil) - Lgalidat g dpil) g Allhaall) g huall g aliad) all) - A5l Jualdil) - Juai) g cililgdll — il piall Basmia J)gal)
Taloal) s aladiu) - S g g G gla Ayl g dgadiall Ll - AUy Jo¥) £ 53l (e ladd) JalSl) - AN cdlalsil)

some Surfaces and calculate some

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
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Linear Algebra and Geometry| M221
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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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Discrete Mathematics| M223
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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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Newtonian Mechanics| M231
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particle in a plane - Relative mo

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
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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 of Modern Physics| P225
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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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Differential Equations (2)] M313

Existence and uniqueness Theorems — Series solution — Ordinary Differential Equations in three variables —
Partial Differential Equations (first Order — Linear of higher orders with constant and variable coefficients).
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Elected by Math. Dept. to meet new directions in Mathematics.
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Integers-Divisibility- Prim numbers- Prim factorization- Euclidean algorithm- fundamental theorem of
arithmetic — Fermat's number - linear and quadratic, Diophantine equations - congruence — Chimes
remainder theorem — Euler theorem — special congruences
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n-dimensional spaces — Coordinate transformations - First and second order tensors - Covariant and

contravariant - Lows of transformations - Higher order tensors — Algebraic operations on tensors — Metric
form — Metric tensor and its conjugate -
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Theory of Groups

M321
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Groups — Permutation groups — Subgroups — Co-sets — Normal subgroups — Cyclic groups — Factor group —
Lagrang's theorem — Homomrphism —Isomorphism.
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Numerical Analysis (1)] M323
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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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Functional Analysis| M411
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Metric spaces - Banach Fixed Point Theorem - Normed and Banach spaces - Inner product and Hilbert spaces.
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Topology of the real line - topological spaces — relative topology- base and sub bases - Vector Fields - Frenet
formulae for an arbitrary curve - Congruent Curves.
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Special Topics in Mathematics

M427
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Elected by Math. Dept. to meet new directions in Mathematics
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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
through porous and non porous medico — Applicatio
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