MU’TAH UNIVERSITY Syllabus for

Mathematics101
Faculty of Science Math ( 0301101)
Dept. of Math and Stats. 3 Hours

Course Description

The topics presented in this course: Functions, limits and continuity,
derivatives, applications of the derivative, the integral, inverse
functions, and techinques of integration.
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MU’TAH UNIVERSITY Syllabus for
Mathematics 102

Faculty of Science Math (0301102)
Dept. of Math and Stats. 3 Hours

Course Description
The course aims at studying different areas as follows:
Firstly, trigonometric substitution, partial fractions, improper
intcgrals, length of curves, Lengths of curves defined parametrically,
area of a surface, polar coordinates, area in polar coordinates.
Secondly, sequences, and their convergent properities, infinite series,
non-negative series, integral test, comparison test, ratio test, root test
, alternating series, absolute convergence, conditionally convergence ,
power series, taylor series, polynomial approximation and taylor’s
theorem, binomial series.
Thirdly, conic Sections: a) The porabola b) The ellipes ¢) The
hyperbola,
d)Rotation of axes : The dot product, the cross product, lines in

space, planes in space.
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MU’TAH UNIVERSITY Differential Equations(1)
Faculty of Science Math (0301203)
Dept. of Math and Stats. 3 Hours

Course Description

First-order D.Es and relevant applications, higher order D.Es and their
applications, Series Solutions of Linear equation as well as Laplace
transform constitute the topics of this course .
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MU’TAH UNIVERSITY Real Analysis(1)
Faculty of Science Math (0301211)
Dept. of Math and Stats. 3 Hours

Course Description

The course discusses the following topics:

The Real Numbers R, the algebric, order, completeness, properties of
R, supremum and infimum, and Archimedean property.
Moreover,sequences, Convergence, monotone sequences, M.C.
Theorem, cauchy criterion, Bolzano -Weierstrass Theorem, infinite
series, convergence of infinite series, and convergence test.
Furthermore, limits of function, limit theorems, continuous
functions, uniform continuity and monotone and inverse functions.

Lastly, Rolle’s theorem, mean Value theorem, L’Hospital’s rules and
Taylor’s theorem.
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MU’TAH UNIVERSITY Real Analysis(l1)
Faculty of Science Math (0301311)
Dept. of Math and Stats. 3 Hours

Course Description

The goal of this course is to enable students comprehend the
following topics:

Firstly, Riemann integrability , properties of the Riemann integral ,
the fundamental theorem of calculus , the integral as a limit .
Secondly,

sequences of functions , uniform convergence , interchange of limits ,
infinite series , convergence of infinite series , test for absolute
convergence, series of functions . Thirdly, Riemann-Steltjes integral ,
its properities and some theorems on R.S.1.
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MU’TAH UNIVERSITY Topology(l)
Faculty of Science Math (0301361)
Dept. of Math and Stats. 3 Hours

Course Description

Topological spaces: interior exterior,boundary,cluster and isdated
points , bases , sub-bases , finite product and general products of
Topological spaces, continuous functions, Ti - Space (i=0,1, 2),
Regular and normal spaces.
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MU’TAH UNIVERSITY Complex Analysis(l)

Faculty of Science Math (0301312)
Dept. of Math and Stats. 3 Hours

Course Description

To summarize the points of interest in this course, the following can
be mentioned :

-Complex numbers , algebric properties , power and roots .
-Analytic functions , continuity , derivatives , Cauchy-Riemann

equations , elementary functions , mapping by elementary functions .

-Integral , Cauchy-Goursat theorem , Cauchy-Integral formula
,Liouville’s theorm .

-Series, Taylor series, Laurent series, residues, calculation of
residues, poles, and applications .
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MU’TAH UNIVERSITY Principles of Applied Mathematics
Faculty of Science Math (0301271)
Dept. of Math and Stats. 3 Hours

Course Description
The course emphasizes the following points:
-Vector analysis, the position vector, velocity and acceleration
regarding rectangular , plane polar , cylindrical and spherical
coordinates.
-Newton’s laws of motion, kinetic and potential energy, the impulse ,
variation of gravity with height.
-Smiple harmonic motion, damped motion, conservative forces,
harmonic motion in two and three dimensions .
-Central forces, the laws of area and motion in a central field, orbits
In an inrase-squere field, the force of gravitation between two bodies .
-Lagrangian mechanics, generalized coordinates, lagrange’s
equation and applications .
-Hamilton’s theory, principle and equations in addition to
applications.
-Calculus of variation, extreme values for integrals, applications .
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MU’TAH UNIVERSITY Mathematical Statistical 234
Faculty of Science Math (0301234)
Dept. of Math and Stats. 3 Hours

Course Description

The course deals with various topics related to the distribution of
function of random variables , d.f. method, transformation method,
and m.g.f. method. sampling distributions, the mean and the
variance, law of large numbers and central limit theorem, the
Chisxcare, t, and F distributions, order statistics, point estimation,
methods of estimation, moments method and maximum likelihood
method, unbiasedness, mean square error, efficiency, minimum
variance unbiased estimators, consistancy and sufficiency defining in
addition to that, it concentrates on interval estimation; The
confidence interval concept and its intervals for the mean and
variances of the normal dist. regarding one and two populations and
for ratios of two varionces. Testing Hypotheses, types of errors,
critical regions, power functions, the most powerful tests, Neymann-
Pearson lemma, likelihood ratio test and on hypotheses testing

applications.
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MU’TAH UNIVERSITY Numerical Analysis Il
Faculty of Science Math (0301413)
Dept. of Math and Stats. 3 Hours

Course Description

The course deals with the following topics :

Initial - value problems for ordinary differential equations.
Direct methods for solving linear systems.

Iterative techniques in Matrix Algebra.

Boundary -value problems for ordinary differential equations.

Prerequisite : Math 313
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MU’TAH UNIVERSITY Set Theory
Faculty of Science Math (0301151)
Dept. of Math and Stats. 3 Hours

Course Description
Sets, relations and functions, denumerable and non-denumerable
sets, cardinal numbers, axiom of choice, and its equiratent forms the
ordinal numbers, the peano axioms, logic and Methods of proof.

Prerequisite: Math. 102
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MU’TAH UNIVERSITY Partial Differential

Equations
Faculty of Science Math (0301304)
Dept. of Math and Stats. 3 Hours

Course Description
An Introduction to partial differential equations and their
classifications and solutions, Fourier’s series and integrals, the heat
equation, the wave equation and the potential equation.

prerequisite :Math. 201, Math . 203
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MU’TAH UNIVERSITY Mathematical Methods
Faculty of Science Math (0301371)
Dept. of Math and Stats. 3 Hours

Course Description

Beta and gamma functions, Laplace transforms, Fourier transforms,
special functions and applications are taken into account .

prerequiswites: Math . 201, Math. 203.
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MU’TAH UNIVERSITY Abstract Algebra(1)
Faculty of Science Math (0301241)
Dept. of Math and Stats. 3 Hours

Course Description

The course discusses binary operations, groups with special reference
to their various types like subgroups, permutation, cyclic and factor
ones . Moreover, homomorphisms, automorphisms and isomorphism
theorems constitute some part of this course, not to mention having
an introduction to representation theory. Finally, rings and fields and
algebra of polynomials are also indicated .

Prerequisite : Math 102 & Math 111
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MU’TAH UNIVERSITY Abstract Algebra(2)
Faculty of Science Math (0301341)
Dept. of Math and Stats. 3 Hours

Course Description

Review of abstract algebra | Rings: Euclidean, principle Rings and
ideals are discussed, maximal and Irreducible ideals. Finite fields,
extension of fields, , degrees of field extension, and algebraic
extensions are other points to be regarded .

Prerequisite: Math 241
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MU’TAH UNIVERSITY Linear Algebra (1)
Faculty of Science Math (0301242)
Dept. of Math and Stats. 3 Hours

Course Description

The course ptovides students with information regarding system of
linear equations and matrices, determinants, vectors in 2-space and
3-space, dot product, cross product, general vector spaces, subspaces,
linear independence, basis and dimension, finner product spaces,
orthonormal bases, Gram-Schmidt process, change of basis and
linear transformation.

Prerequisite: Math 102 and Math 111
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MU’TAH UNIVERSITY Linear Algebra (2)
Faculty of Science Math (0301342)
Dept. of Math and Stats. 3 Hours

Course Description

It is the objective of this course to study eigenvalues and eigenvectors,
diagonalization and orthogonal diagonalization. similar matrices,
general linear transformation, Kernel and Range, inverse Linear
transformation, similarity. Application on differential equations,
geometry of linear operators, quadratic forms, diagonalizing
quadratic forms.

Matrices in Complez numbers .
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MU’TAH UNIVERSITY Number Theory
Faculty of Science Math (0301343)
Dept. of Math and Stats. 3 Hours

Course Description

Divisibility, Euclid’s algorithm, the fundamental theorem,
arithematical functions, Euler’s function , fermat numbers, linera
diophantine equations, linear congruences, the chinese remainder
theorem, system of linear congruences, Wilson’s theorem, Fermat’s
theorem, the order of an integer modulo n, primes and factorization
and primitive roots of primes are all discussed in this course .
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MU’TAH UNIVERSITY Euclidean and Non-
Euclidean Geometry

Faculty of Science Math (0301262)
Dept. of Math and Stats. 3 Hours

Course Description

This course aims at investigating topics like euclidean geometry,
postulates, euclidean parallel postulate, saccheri’s quadrilateral,
neutral geometry, non-euclidean geometry, lobacheviskian geometry
and riemman’s Geometry.

Prerequisite: Math 262
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MU’TAH UNIVERSITY Graph Theory
Faculty of Science Math (0301373)
Dept. of Math and Stats. 3 Hours

Course Description
The course provides an introduction to graph theory , walks and
paths, operations on graphs , blocks, trees , connectivity, eulerian and
Hamiltonian graphs and line graphs.

Prerequisite : Math 241 & Math 242
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MU’TAH UNIVERSITY Numerical Anatysis |
Faculty of Science Math (0301313)
Dept. of Math and Stats. 3 Hours

Course Description

- Mathematical Preliminaries

- Solutions of equations in one variable

- Interpolation and polynomial approximation
- Numerical Differentiation and Integration

- Initial Value problems for ODE .
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MU’TAH UNIVERSITY  Principles of Statistics and Probabilities
Faculty of Science Math (0301131)
Dept. of Math and Stats. 3 Hours

Course Description

The course concentrates on the following points :

1. Identifying the problem to be studied.
2.Gollecting data, designing a questionniare, classifying data in
statistical tables, representing data in graphs,
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MU’TAH UNIVERSITY Culculus (3)
Faculty of Science Math (0301201)
Dept. of Math and Stats. 3 Hours

Course Description

Vector - valued functions, partial derivatives , multiple integrals and
calculus of vector Fields are the core elements of this course .
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MU’TAH UNIVERSITY History of Mathematics
Faculty of Science Math (0301381)
Dept. of Math and Stats. 3 Hours

Course Description

This course takes into account numerical systems, mathematicians of
Greece and Alexandria, translation, European mathematics and the
scientists of the 16th century. Furthermore, modern mathematics and the
computer age are core elements of this course .
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MU’TAH UNIVERSITY Foundations of Mathematics
Faculty of Science Math (0301150)
Dept. of Math and Stats. 3 Hours

Course Description

-Real and complex numbers, logic& methods of Proof, counting
Techniques, arithmetic and geometric series, logarithmic and exponential
equations, polynomials, space geometry.
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MU’TAH UNIVERSITY Operations Research (1)
Faculty of Science Math (0301272)
Dept. of Math and Stats. 3 Hours

Course Description

An introduction to the history of operation research, mathematical and
Linear programming. The objective function and constraints in linear
programming, the canonical form and the standard form, graphical
solution of two-variable linear programms, the Simplex method, Big-M
technique, duel problem, special cases in solving linear programming,
primal - dual simplex, sensitivity analysis concerning constraints and
objectives, changes in the coefficients of the objective function, Changes in
the right-hand side of the constraints, addition of new constraint.
Transportation problem, Assignment problem, Networks and Integer
programming .
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MU’TAH UNIVERSITY Probability Theory 233



Faculty of Science Math (0301233)
Dept. of Math and Stats. 3 Hours

Course Description

The course deals with sample space, events, axioms of probability,
probability rules, conditional probability, independence and Bay’s
theorem. In addition, random variables in terms of defenition discrete
r.v.’s and P.d.f.’s, are studied . Continuous r.v.’s and probability density
function, the distribution function, mathematical expectation, moments,
mean and variance, moment generating function and Chebysheve’s
inequality are covered. Discrete probability models, the Bernoulli and
Binomial dist.’s, Geometric, Negatise binomial, Poisson, and
Heypergeometric distributions. Continuous probability distributions
covered, the uniform, exponential, gamma, beta, normal. Multivariate
distributions; bivariate distributions ( discrete and continuous). M. P.d.f.’s
and d.f.’s, conditional distributions and independence, mv moments,
covarianca and carrelation, conditional moments, conditional mean and
conditional variance are also taken into consideration .
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