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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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Analytical Mechanics| M232

o dalaial) auadl Ialin - 9S8 ooy — AlliSal) cilflaay) A Aaall g de pual) S pa — 3001 ) glacall - Slagl A0 A aveiad) Wsalis
O AS ja — dadal) A jal) -l gl c¥alee — dulaia awd AS 2 c¥aa - SN gl 4o — ligh Ll g - dlagl A0

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 Structure
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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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Real number systems - Real sequences - Continuous functions - Differentiation - Riemann integral- Sequence
of functions- Measure on the real numbers.
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Theory of Rings and Fields| M322
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Rings — Commutative rings — ring with identity, Division rings, Internal domain, Fields, Subring , Ideal ,
Principal ideal, Quotient rings, Ring Homomorphism and ring isomorphism, subfield — Order integral domain
— Integers Quotient numbers, Real numbers
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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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Laplace transforms - Gama, Beta, Bessel, Lagender and Hermite functions - Laplace transforms of special
functions - Solutions of some differential equations using Laplace transforms - Solutions of integral
equations -Fourier series - Equivalent forms of F
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Stochastic Processes and its | MS346
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Role of the theory of stochastic processes — Normal processes and covariance stationary processes —
counting processes and Poisson processes — Renewal counting processes — Morkov chain : discrete
parameter — Markov chains: continuous parameter.
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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 Scientific | MC356
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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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Introduction to Solid State Physics| P350
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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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Complex Numbers - Elementry functions - Limits and continuity - Complex Sequences - Complex Series - The

Derivatives - Complex Integration - Contour integrals, and different types - Complex functions
transformation - linear and bilinear transformation
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differential equations.

Iterative methods for linear system - Approximation theory — Eigenvalues - Numerical solutions of the initial
value problems - Numerical solutions of the boundary value problems - Numerical solutions of partial
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Mathematical Modeling| M434
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Principles of Mathematical models — Steps in building Math. — Model.- Approxiximation of
Models(representation of dada, algebraic equations, differential equations, ....)- the relation of models to
data- sources for errors- Adjusting data — Evaluation o

dc\al) Qf“ Cra e\g..,ﬁ\ EYTgL(E ?.‘im\ e g )
Y S VY| A ol V| B _alaa
Bl 5 il ¢y A0S0 U s sl S5kl 1 il G

11-C 10— YuYO i oYt Cuvally gl LAY



Tl L —ta J g g Sl gina {/\ ”g‘
I L
YoYe Yuve A Juadl LL"f‘_[J

ol el A<
<l ) clelud) Cral e allatial) _ f i
ORAL ACT Mid_T Prac Wr. | CH P/T 0 ey way slaall 1)ty
10j10|30] o050 3|0/ 3 _ —
Mathematical Statistics| MS442
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Distribution of Functions of Random Variables — Sampling distributions - Point Estimation - Interval
Estimation - Hypothesis Testing.
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