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The general aims of the program are:

1. Provide the students with specialized studies relevant to the basic sciences,
in which students are provided with the educational foundation for a range
of careers in mathematical sciences and their related decision-making.

2. Practice the students on a range of skills and techniques related to the
mathematical sciences, to carryout practice using advanced approaches.

3. Developing the student's employment skills, with understanding the
problems and developing appropriate solutions, which qualify them to work

in the production, mathematical sciences fields and the related application
fields.

4. Practice students in solving the complex problems, as well as giving many
alternate applied solutions.

5. Instill in students the role of the mathematical sciences in society
developments with approaches that meet community needs, taking into
account financial, environmental, social and ethical requirements.

6. Enhance student's self-long, life — learning, personal skills and attitudes
essential for successful performance, as a basis for future studies and career
development.

7. Cooperate with financial institutions through training and providing
consultations and professional services in the various fields of program
applications.

Intended Learning Outcomes (ILO’s) 552 sl alaill cila j3a
A. Knowledge and Understanding:
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By the end of the CBM program, graduates must be able to demonstrate
knowledge and understanding of:

1. The related terminology, nomenclature and classification systems in
different topics of mathematics and their applications in finance.

2. Theories, facts, concepts, fundamentals and the techniques related to the
different branches of mathematics and their financial applications.

3. Characteristics of the different types of the data analysis methods, including
statistical within the mathematical techniques and the related theories.

4. The principles, procedures and techniques used in data analysis,
characterization and diagrams investigations of different data types.

5. The principles of operation research, mathematical statistics and decision
making including their applications in financial information systems.

6. Define the concepts of statistical control processes and their applications to
financial situations.

7. The relation between the studied topics and the environment.

8. The principles, procedures and algorithmic processes of data analysis.

9. Strategies and challenges involved in running a business and demonstrate
entrepreneurship skills.

B. Intellectual Skills:
By the end of the program, graduates should be able to:
1. Differentiate between the different types of the data reduction methods.

2. Interpret statistical data to confirm the data structures and determine the
mathematical composition of statistical models.

3. Propose mechanisms for data analysis using the mathematics of financial
applications.

4. Apply the wide range of relevant mathematical sciences and mathematical
models to identify financial problems and find solutions for them.

5. Analyze the obtained financial information using qualitative and
quantitative scientific methods.

6. Postulate mechanisms and procedures to handle scientific, financial, and
mathematical problems.

7. Predict the efficiency of statistical, information systems and data
processing using computational software and mathematical expressions.

8. Expand their scientific curiosity and creativity within a broad range of

scientific disciplines.

C. Professional and Practical Skills:

By the end of the program, graduates should be able to:

1. Report on the investigated data and processes, using appropriate techniques
considering scientific guidance.

2. Plan and conduct practice and processes applying standard problem solving
procedures to achieve data analysis and data mining.

3. Apply the acquired basic and technological knowledge to introduce,
computer financial applications considering scientific ethics.

4. Employ computer software and data—processing skills in handling of
financial information and analysis of real life data.

5. Observe and maintain general application rules and models of decision-
making fields.
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8.
9.

D.

Assist in solving complex problems and tests required for academic,
industrial and research problems.

. Operate modern analytical methods, organize and manage effectively

scientific problems.

Identify and implement the quality systems appropriate to selected industry.
Apply statistical techniques to control the selected industrial systems.
General and Transferable Skills:

By the end of the program, graduates should be able to:

1.

Use computers and internet for communication, data handling and word
processing effectively.

. Think independently, set tasks, responsibilities and mange problem solving

based on scientific standards.

. Communicate through report writing and presentation and participate in

seminars.

Consider environmentally linking problem, society, ethics and traditions,
with exhibiting the sense of beauty and neatness.

Continue independent, lifelong learning, and get the skills needed to
undertake appropriate further training of a professional nature in companies
and factories.

Work effectively, both, individually and in a team to accomplish assigned
tasks and objectives.

Apply the professional and ethical responsibilities related to the
mathematical profession.

Academic Reference Standards (ARS)

Talijall daa sal) doay Sy julaall

In addition to the general attributes of Basic Science graduates, the
mathematical decision making graduates must be able to:

l.

1.

Demonstrate the concepts, basic knowledge, principles and theories
necessary for the intellectual framework of mathematics, applied statistics
and financial information related subjects.

Understand the properties of data and modeling as well as the relationship
between structure and reactivity from fundamental to the frontiers of
current research.

Draw on the facts and theories of statistics and mathematics as tools
necessary to evaluate and express quantitative financial information.

Connect the theoretical background about mathematics and
mathematically related subjects in the applicable field of finance,
environment and society.

Work teamwork environment and possess the basic understanding of
mathematical fundamentals, finance, and quality control processes that are
relevant to decision making.

Design and conduct practice work, critically evaluate the out- comes,
review and report on real life problems.

Knowledge and Understanding

In addition, the general knowledge acquired by Basic Science graduates,

the mathematical decision making graduates must demonstrate knowledge and
understanding of:
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1.1.
1.2.

1.3.

1.4.

The major aspects of mathematical terminology.

The basic and advanced mathematical techniques for quantitative and
qualitative analysis in applied statistics.

Fundamental concepts, principles, and technologies of computer
programming, data reduction, data mining, and applied statistics.
Technological and engineering applications of knowledge classification
in finance, environment and society.

2. Intellectual Skills

In addition, the intellectual skills acquired by Basic Science graduates,

the graduates of mathematical decision-making program should be able to:

2.1.

2.2.

2.3.

2.4.

2.5.

Analyze problems in finance and environment and select appropriate
methods to solve such problems

Integrate and evaluate statistical information from a wide variety of
sources.

Criticize the techniques and theories to recognize the corresponding
proper applications.

Develop connections between knowledge and understanding of
mathematical and data reduction processes.

Employ computer software and data processing to interpret the intended
financial information.

3. Practical and Professional Skills

In addition, the practical and professional skills acquired by Basic

Science graduates, the graduates of the program must be able to:

3.1.

3.2.

3.3.

3.4.
3.5.

Plan, carry out and monitor a series of problem solving according to
standards for mathematical procedures and algorithms that involved in
mathematics and applied statistical modeling.

Correlate the problem solving with large-scale financial work via bank
trainings and visits.

Carry out a competent research, technical reports and presentations
related to basic and advanced mathematics and technological
development.

Use appropriate software packages for solving problems.

Participate in and review quality control processes, manage risks and
organize times to finish jobs.

4. General and Transferable Skills

4.1.
4.2.
4.3.
4.4.

4.5.
4.6.
4.7.
4.8.
4.9.

Use information and communication technology effectively.
Identify roles and responsibilities, and their performing manner.
Think independently, set tasks and solve problems on a scientific basis.

Work in groups effectively; manage time, collaborate and communicate
with others positively.

Consider community-linked problems, ethics and traditions.
Apply scientific models, systems, and tools effectively.
Deal with scientific patents considering property right.
Exhibit the sense of beauty and neatness.

Get the skills needed to undertake appropriate further training of a
professional nature in companies and other fields of applications.
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@AL\'J,\” Aol Al &) Rl
Curriculum of CBM Program

JsY) (s shal) &l 5 jia
Courses of First Level

First Semester Js¥ ol ) Juadll

Level 1; Sem. 1 Course Title Credit Hours
Code Preq. | Obligatory Courses Lect. | Pract. | Cred.
Mat 101 - Calculus JalSill 5 Jualéil) s 3 2 4
Bot 101 - General Botany aladl <Ll ole 1 2 2
Com 101 -- Computer Skills «lall &l jlea 1 2 2
Chm 101 -- General Chemistry 4sle sl 2 2 3
Phy 101 -- Properties of Matter and Heat 33k (=l 53 2 2 3
8l
Uni 101 -- Scientific English Language 4 jlasy) 4l 2 - 2
Lualall
Elective: Select two credit hours from the following
Uni 105 -- Al 44L&l 1 -- 1
Uni 107 -- ezl Y 1 - 1
Uni 109 - Jlae ¥ 32y ) 5 KLY 1 - 1
Uni 111 aale La sl sn 1 -- 1
18
Second Semester (=G ) jall Juadl)
Level 1; Sem. 2 Course Title Credit Hours
Code Preq. | Obligatory Courses Lect. | Pract. | Cred.
Mat 102 Mat | Mathematical Analysis (=t ! Jladll 2 -- 2
101
Com 102 | Com | Basics of Computer Programming <l 1 2 2
101 Sisnasll das
Zoo 102 -- | General Zoology alall o)) saall ole 1 2
Chm 102 -- Introduction to Physical Chemistry (s 4s3ia 2 3
A il elaasll
CBM 102 -- Business Mathematics Jwe¥) Clusl ) 1 2
Phy 102 -- Electricity and Magnetism Awudaliza 5 ¢l ¢S 2 3
Uni 102 -- Cilo shrall L ol 533 2 -- 2
Uni 104 -- Sl dadlSa g stV (3 sia 1 -- --
Elective: Select two credit hours from the following
Uni 106 -- saladl) 5 3 )oY (sl 1 -- 1
Uni 108 -- 33 sal) A81S 1 - 1
Uni 110 -- Agall 4l gl e A 1 - 1
Uni 112 - Ol (gala 2 - 2
18
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AU (g ganal) & jia
Courses of Second Level

First Semester Js¥ ol ) Juadll

Level 2; Sem. 1 Course Title Credit Hours
Code Preq. | Obligatory Courses Lect. | Pract. | Cred.
Sta 201 - Advanced Statistics eadial slasy) 2 2 3
CBM 201 -- Principles of Management 3_)2Y) (53l 2 2 3
Mat 201 | Mat 102 | Mathematical Modeling 4l ;I da3aill 2 2 3
Elective: Select 4 credit hours from the following
Mat 203 Mat 102 | Ordinary Differential Equations &Yal=s 2 -- 2
Lale aliales
Mat 205 -- Decision Theory Ll _all &y s 2 -- 2
Mat 207 -- Linear Programming d:ha daa 5 2 -- 2
Free Course: Select 3 credit hours from the following
Mat 209 -- History of Mathematics <l )l & ) 2 2 3
CBM 203 - Principle of Economic L=y (sl 2 2 3
Mat 211 - Mathematics in Our Life W 8 cluzaly ) 2 2 3
Geo 201 -- Statistical Geology (> slm> sbas) 2 2 3
16

Second Semester (S ol _all Juadll

Level 2; Sem. 2 Course Title Credit Hours
Code Preq. Obligatory Courses Lect. | Pract. | Cred.
Mat 202 -- Discrete Mathematics dakiiall ciluzaly )l 2 2 3
Mat 204 -- Applied Numerical Methods 422l Gkl 2 2 3
LauLal
CBM 202 -- Principle of Financial Accounting (s34 2 2 3
L) ddadl
Elective: Select 4 credit hours from the following
Mat 206 | Mat 203 | Applied Differential Equations <Yalall 2 -- 2
dndndatl) duliealatl)
Sta 202 -- Data Analysis <Utall Jilss 2 - 2
Com 202 | Com 102 | Information Retrieval Systems il 2 -- 2
il slaal) ¢ La i
Free Course: Select 3 credit hours from the following
CBM 204 | CBM 201 | Principle of Cost Accounting dslsa (53l 2 2 3
sl
CBM 206 | Mat201 | Electronic Commerce 4 5 yiSI¥) 3 jlaill 2
Com 204 | Com 102 | Computerized Office Applications <ulanks 2 2
Lo gaal) Sl
16
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Courses of Third Level
First Semester Js¥ (/) Juadl
Level 3; Sem. 1 Course Title Credit Hours
Code Preq. | Obligatory Courses Lect. | Pract. | Cred.
Sta 301 Sta 202 | Statistical Quality Control 32 sall 48 ja 2 2 3
dlasy)
Mat 301 Mat | Decision Making Skills L jall Ja3) &l jlea 2 2 3
205
CBM 301 - Managerial Accounting &Y daulsall 2 2
Com 301 Mat | Decision Support Systems ) &l ac.a olas 2 2
205
CBM 303 -- Cost Management tools for Decision 2 -- 2
Making <l ) il SLasy 4aSill 5 )l <l 5of
Elective: Select 4 credit hours from the following
Mat 303 Mat | Optimization Techniques (il s 2 - 2
202
CBM 305 CBM | Operation Research in Accounting < s 2 -- 2
202 | eddaall b e
Sta 303 Sta 202 | Nonparametric Statistics 4l e slaal 2 -- 2
18

Second Semester

A o) J2l) Jucadl

Level 3; Sem. 2 Course Title Credit Hours
Code Preq. | Obligatory Courses Lect. | Pract. | Cred.
Sta 302 Design of Experiments < il ayeas 2 2 3
CBM 302 CBM | Financial Statements Analysis a3l 58l Jalas 2 2 3
204 A
Mat 302 | Mat 301 | Multicriteria Decision Making <) ) jll & 2 2 3
Dbl Baaxtia
CBM 304 CBM | Principle of Financial Mathematics (53l 2 2 3
201 | Al il )
Elective: Select 4 credit hours from the following
Sta 304 | Sta303 | Multivariate Data Analysis <Utall Jalas 2 -- 2
Gl _yariall Baaxia
Sta 306 | Mat 303 | Applied Optimization Methods (il 3 b 2 -- 2
AN
Mat 304 | Mat 303 | Dynamic Transportation Models Jaill z 3 2 -- 2
Sainl
16
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Courses of Fourth Level

First Semester Js¥) (ol all Juadll

Level 4; Sem. 1 Course Title Credit Hours
Code Preq. Obligatory Courses Lect. | Pract. | Cred.
Mat 401 -- Field Training (2w <u) 2 - 2
Mat 403 Sta 304 | Mathematics for Solving Problems 1 2 2
OO Jad iy Sl
Com 401 -- Project Planning & Scheduling talaas 2 2 3
CBM 401 | CBM 302 | Finance and Financial Management 2 2 3
ALl 500y 5 Jy sal
Elective: Select 6 credit hours from the following
CBM 403 | CBM 305 | Accounting Information System aks 3 -- 3
Lslaall e sleall
CBM 405 | CBM 304 | Actuarial Mathematics &) s€Y) izl )l -
Sta 401 Sta 302 | Probability and Stochastic Processes --
200 gial) illaall g YLaiaY)
16
Second Semester (5l ol Al Juail)
Level 4; Sem. 2 Course Title Credit Hours
Code Preq. Obligatory Courses Lect. | Pract. | Cred.
Mat 401 - Field Training (e ) 1 - 1
Mat 402 Essay & Report &g Jia 3 -- 3
Mat 404 Mat 304 | Optimal Control Jie¥) a8l 2 2 3
Sta 402 Sta 304 | Generalized Linear Models dxbaall =il 2 2 3
YOUEIN|
Mat 406 Mat 302 | Technical Mathematics for 1 2 2
Industry deliall 4l Sy )l
Elective: Select 6 credit hours from the following
CBM 402 | CBM 305 | Risk Management and Insurance 3_)-) 3 - 3
Cpalil) 5 yhadl)
Com 402 | Com401 | Computer Graphics cstall e gu -
Sta 404 Sta 401 | Inferential Statistics (saliiiul clas) --
18
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Level (1) — First Semester

Mat 101: Calculus

This course covers different topics including: propositional and predicate
logic, mathematical induction, complex numbers, determinates and matrices,
solution of linear equations using row education method, limits of one variable
functions continuity and differentiability, extreme and curve sketching, related
rates linear approximation, and differentiation of derivatives.

Bot 101: General botany
This course cover the external and morphological structures of seed plants with
emphasis on seed types and seed germination, types of roots, stems and leaves,
types of inflorescences and fruits, modification of morphological structures
and the adaptation of plants to environmental conditions. This course should
also deal with the structure, division of and types of plant cells as well as types
of tissues of plant structures. Another major topic of this course should be the
primary structure of plant root, stem and leaves and their secondary growth
and anatomical adaptations to water, saline and drought conditions.
Com 101: Computer Skills

This course introduces the Internet, Latex, mathematical packages and
programming for prospective mathematics majors. Students learn the efficient
use of spreadsheets: Microsoft Word Math Add-Ins for writing and solving
mathematical equations and Microsoft Excel for analyzing data. In addition,
SPSS, a statistical package that is popular in social science analysis is
introduced. An introduction to R, an open-sourced statistical package in which
some basic programming is presented.

Chm 101: General chemistry

This course covers different topics including: units and measurements,
electromagnetic radiations, photon energy, atomic spectra and atomic
structure, quantum numbers, electronic configuration and periodic table,
classification of elements and periodicity of properties. In addition to: chemical
bonding, Lewis structure, concept of the formal charge, theories of chemical
bonding (valence bond theory, hybridization and molecular orbital theory) and
chemical calculations. A brief introduction to organic chemistry is also given
including classification of organic molecules based on functional groups. This
permits the study of one functional group at a time. The properties and
reactivity of different functional groups are compared.

Practical, 3 hrs.: qualitative inorganic analysis: analysis of acid and basic
radicals, analysis of mixtures. Some organic chemistry experiments for organic
acids and its salts are carried out.

Phy 101: Properties of matter and heat

This course covers the following topics: units and dimensions, dimensional
analysis, vectors, vibrating bodies, vibrating spring, motion in a circle, simple
harmonic motion in a vertical circle, satellite, elasticity, types of distortion in
solid bodies hooke's law, elasticity coefficients in solids, practical
determination of elasticity coefficients, surface tension, methods of
determination of surface tension, flow of fluids, thermometry and thermal
expansion, thermal expansion of solids and liquids, macroscopic description
of an ideal gas, heat and internal energy, units of heat, the mechanical
equivalent of heat, specific heat and calorimetric, latent heat.
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Uni 101: Scientific English Language

This course is designed primarily to improve the student’s level in the
English language and through the consolidation of the basic linguistic structure
that preceded the study and training as well as with language and writing daily
speaking. In addition, and course aims to introduce the basic concepts and key
technical terms in their field and through the texts for the view will include
drills on the absorption and use of specialized vocabulary and structures.
Course includes four main parts: reading, listening, speaking, writing and
grammar.
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Level (1) — Second Semester

Mat 102: Mathematical Analysis

Four main topics are covered, namely sequences and series, partial
derivatives and its applications, and multiple integrals. Students will learn how
to recognize the appropriate test of convergence for sequences and series, find
partial derivatives and evaluate double and triple integrals. The use of
cylindrical and spherical coordinates is also highlighted. Applications include
finding the area, volume, mass, center of gravity and moments of inertia of a
solid.
Com 102: Basics of Computer Programming

This course will provide the basic programming skill in
Computer C++ Programming. Topics include flowcharts,
algorithms, basic syntax in C++, a procession of compiling, pre-
processing components, operators, loops, branches, data/variable
types, strings, arrays, functions, pointer and structure. Students will
learn to write an efficient and maintainable programs using
Microsoft Visual C++ software. The lectures are supplemented with
the non-trivial lab exercises.
Zoo 102: General zoology
This course will enable students to gain knowledge and understanding to
zoological principles relating to cells, organ systems, genetics, development,
physiology and environmental relations. Laboratory exercises illustrating
animal structure, physiology, embryology, and ecology.

Chm 102: Introduction to Physical chemistry
This is an extension to General Chemistry and handles the topics; solutions
(types of solutions, properties of ideal and non-ideal solutions, vapour pressure
curves and colligative properties of solutions), simple chemical kinetics,
thermochemistry, chemical equilibrium and le-Chatelier's principle, ionic and
phase equilibria, concepts of acids and bases, electrolytes, electrolytic
conductance, oxidation-reduction process. States of the matter including the
gaseous state (gas laws, ideal and real gases, kinetic theory of gases, Van der
Waal's equation and liquefaction of gases) are also covered.
Practical,3hrs : determination of some physical constants, and carry out some
simple kinetic experiments.
CBM 102: Business Mathematics
Course Objectives

e To prepare students for further studies in Mathematics and related

business subjects.

e To extend the students’ range of mathematical techniques to apply
them in commercial problems.

e To enable students to formulate a mathematical representation of a
real-life situation in business area.

Phy 102: Electricity and Magnetism

This course assumes that students have some knowledge of vector
calculus. The class introduces Maxwell's equations, in both differential and
integral form, along with electrostatic and magnetic vector potential, and the
properties of dielectrics and magnetic materials. The class also touches on
special relativity and the properties of electromagnetic waves.
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Level (2) — First Semester
Sat 201: Advanced Statistics

Within this course, students will study multivariate techniques in health
care research and apply aspects of complex research designs, including model
testing, decision theory, and advanced statistical techniques.

The topics treated include: Recapitulation of basic statistical concepts;
Descriptive statistics (measures of location and dispersion); Distributions
Graphical representation of data Contingency tables Correlation and linear
regression; Hypothesis testing; Fundamentals of modeling; Multiple testing
and the corresponding correction methods; Graphical presentation of higher
dimensional data; Multivariate regression, linear and polynomial Analysis of
variance including interaction; Factor analysis; Topics according to request.
CBM 201: Principles of Management
Course Objectives:

This course explores the concepts and principles of management by
shedding light on the concept of management, the nature of managers' work,
and the presentation of the development of administrative thought. It also
reviews the objectives and importance of business organizations at the present
time.

Mat 201: Mathematical Modeling

This course is an introduction to mathematical modeling using
graphical, numerical, symbolic, and verbal techniques to describe and explore
real-world data and phenomena. Emphasis is on the use of elementary
functions to investigate and analyze applied problems and questions, supported
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by the use of appropriate technology, and on effective communication of
quantitative concepts and results.
Mat 203: Ordinary Differential Equations
This course cover: definite and indefinite integrals, the fundamental theorem
of calculus and applications of definite integral, area arc length, volumes and
surfaces of revolutions differentiation and integrations of exponential,
logarithmic, trigonometric and transcendental functions, techniques of
integrations, and trigonometric and transcendental functions.
Mat 205: Decision Theory

This course will introduce students to normative and descriptive
decision theory. As such, the emphasis will be on the main conceptual features
of decision processes, on the quantitative estimation of qualitative judgments,
and on their application to real life problems. This course is designed for
students to build an understanding of how to improve the judgments and
decision-making of individuals, groups and organizations. Normative and
behavioral decision theories provide the theoretical core of the course. These
theories draw on insights form a diverse set of disciplines, including logic and
philosophy, economics, cognitive and social psychology, probability and
statistics. This course will cover 3 fundamental aspects in decision analysis:
Normative individual models, which focuses on classical decision theory, i.e.
on the normative models of rational choice under uncertainty and risk;
Competitive and Cooperative models, which focuses on Game Theory and
Social Decision Theory, i.e. on the normative approach undertaken in
competitive and cooperative theories. Descriptive models, which focuses
mainly on Behavioral Economics, i.e. on actual decision behaviors and their
neuroscientific/psychological explanation. Applications of these theories and
methods to real-life venues will be used.
Mat 207: Linear Programming

In this course, you will learn how to model real world problems as linear
programs, you will learn how to solve them with state-of-the-art solvers, and
we will study the theory behind linear programming solvers. Topics we cover
include the simplex method, linear programming duality, sensitivity analysis,
network-type problems, interior point methods and (if time permits) an
introduction to discrete optimization and integer programming.
Mat 209: History of Mathematics
Ancient Egyptian and Babylonian mathematics, early Chinese and Indian
mathematics. Mathematics in Ancient Greece and in the Hellenistic world.
Mathematics of the early Islamic Culture. Medieval European mathematics.
Renaissance mathematics. Mathematics and Science in the 17th—18th Century.
Mathematics, Applied Mathematics and Mathematical Physics in the 19th
Century. Mathematics of the 20th century.

Mat 211: Mathematics in our life

Mathematical Principles for Problem Solving, The Three-Way Principle of
Mathematics, Identifying & Organizing Relevant Information in Mathematics,
Polya's Four-Step Problem-Solving Process, Basic Numerical Problem
Solving Skills. Understanding Fractions, Decimals & Percentages, What is a
Fraction? - Definition and Types, Comparing & Ordering Fractions, Decimals
& Percents, Changing Between Decimals and Fractions, Changing Between
Decimals and Percents, Understanding Proportions, Ratios & Averages, Basics
of Scientific Notation.
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CBM 203: Principle of Economic

Course objectives:

- To help students to learn the basic economic principles.

- To be able to apply the concepts studied in class to the real world and
understand the political and economic jargon in everyday news.

- To recognize that even though economic ideas are often abstract and
ideologically driven, they are nevertheless a powerful tool for social change.
- To become familiar with some major economic debates (as time permits).

Geo 201: Statistical Geology

The course is divided into two parts. The first part introduces concepts within
classical statistics, such as discrete and continuous variables, probability distributions, class
intervals, frequency plots, different types of means (arithmetic, geometric, harmonic),
measures of dispersion, moments, elementary probability theory, sampling theory, normal
distribution, student "t"-distribution, chi-square distribution, central limit theorem, curve
fitting, and the method of least squares. The second part of the course focuses on geostatistic
methods such as variograms, variogram modelling, and kriging.

Level (2) — Second Semester

Mat 202: Discrete Mathematics

This course covers elementary discrete mathematics for computer
science and engineering. It emphasizes mathematical definitions and proofs as
well as applicable methods. Topics include formal logic notation, proof
methods; induction, well-ordering; sets, relations; elementary graph theory;
integer congruence’s; asymptotic notation and growth of functions;
permutations and combinations, and counting principles.

Mat 204: Applied Numerical Methods

Preliminaries: Taylor series. Nested multiplication and Horner's
algorithm. Floating-point representation. Roundoff error. Loss of significance.
Nonlinear Equations: Bisection method. Newton's method. Secant method.
Fixed-point iteration. Interpolation and Numerical Differentiation: Polynomial
interpolation. Cubic splines. B-splines. Estimating derivatives. Numerical
Integration: Trapezoid, Simpson's and Newton-Cotes rules. Gaussian
quadrature’s. Linear Systems: Gaussian elimination. Gaussian elimination
with scaled partial pivoting. Condition Numbers. Tridiagonal and banded
systems. LU decomposition. Eigenvalues and eigenvectors. Singular value
decomposition. Power method. Aitken acceleration. Inverse and shifted
inverse power method. Linear least squares. Initial Values Problems: Vector
fields. Taylor series methods. Euler's method. Types of errors. Runge-Kutta
methods. Partial Differential Equations: Parabolic problems: heat equation
model. Finite-differences and Crank-Nicolson methods. Hyperbolic problems:
wave equation model. Lax and upwind models. Elliptic problems: Helmholtz
equation. Finite-element methods.

CBM 202: Principle of Financial Accounting

This course is an introduction to the fundamental concepts of financial
accounting. Students will examine the procedures and systems to accumulate,
analyze, measure, and record financial transactions. Students will use recorded
financial information to prepare a balance sheet, income statement, statement
of cash flows, and statement of shareholders’ equity to communicate the
business entity’s results of operations and financial position to users of
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financial information who are external to the company. Students will study the
nature of assets, liabilities, and owners’ equity while learning to use reported
financial information for purposes of making decisions about the company.

Mat 206: Applied Differential Equations

The topics covered existence and uniqueness theorem, Picard method of
solution of systems of differential equations, classes of non-linear ordinary
differential equations and solution methods, systems of differential equations,
qualitative analysis of systems of ordinary differential equations, classification
of equilibrium points, linearization and eigenvalues method, and Lyapunov
method.

Com 202: Information Retrieval Systems

The course will cover the following topics: Introduction to Information
Retrieval (Motivation; Information Retrieval vs Data Retrieval; Flashback) ;
Models of Information Retrieval (Boolean Model, Vector Space Model,
Probabilistic Model, Alternative Models); Retrieval Evaluation( Recall and
Precision, Alternative Measures, Reference Collections and Evaluation of IR
systems); Query Languages for IR( Keywords, Boolean Queries, Context
Queries, Natural Language Queries, Structural Queries); Advanced Query
Operations(Relevance Feedback, Query Expansion, Automatic Local
Analysis, Automatic Global Analysis); Text Indexing, Preprocessing and File
Organization(Stopwards, stemming, thesauri, File (Text) organization
(invert,suff), Text statistics (properties), Text compression); Text
Searching(Knuth-Morris-Pratt, Boyer-Moore family, Suffix automaton,
Phrases and Proximity); Document Clustering; Multimedia Information
Retrieval( Similarity Queries, Feature-based Indexing and Searching, Spatial
Access Methods, Searching in Multidimensional Spaces); Parallel and
Distributed IR( Architectures MIMD and SIMD, Collection Partitioning,
Source Selection, Query Processing, Peer-2-Peer Architectures and Systems);
Meta-Ranking; Web Search( History of Web, Indexing, Spearing/Crawling,
Link Analysis (HITS, PageRank)); User Interfaces and Visualization.

Sat 202: Data Analysis

This course prepares students to gather, describe, and analyze data, and
use advanced statistical tools to make decisions on operations, risk
management, finance, marketing, etc. Analysis is targeted economic and
financial decisions in complex systems that involve multiple partners. Topics
include probability, statistics, hypothesis testing, regression, clustering,
decision trees, and forecasting.

CBM 204: Principle of cost Accounting

The syllabus has been designed to help students to:

1. Use the concepts of cost in costing and pricing of products and activities.

2. Appreciate the need to apply cost accounting principles in everyday life.

3. Adopt moral ethics and values in costing and pricing products in all
spheres of life.

4. Acquire skills and abilities to aid planning, analysis, production,
marketing, finance, etc. in various areas in business and personal life.

5. Use costing as a means of control and decision-making business and other
spheres of life.
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CBM 206: Electronic Commerce

The growth of the Internet continues to have a tremendous influence on
business. Companies and organizations of all types and sizes are rethinking
their strategies and how they run their operations.

Learning Objectives

- To gain an understanding of basic concepts, theories, and business models
underlying e-commerce

- To apply e-commerce theory and concepts to what e-marketers are doing in
"the real world"

- To improve familiarity with current challenges and issues in e-commerce
Com 204: Computerized Office Applications

This course introduces the essential concepts necessary to make effective use
of the computer. Students achieve an understanding of what a computer can
do, how it works, and how it can be used to create documents using word
processing and spreadsheet applications for personal and business use.

Level (3) — First Semester

Sat 301: Statistical Quality Control

A comprehensive coverage of modern quality control techniques to
include the design of statistical process control systems, acceptance sampling,
and process improvement.

Mat 301: Decision Making SKkills

Successful leaders consider all possibilities, opportunities and
challenges when making decisions, often in the face of ambiguity and/or
conflicting information. The ability to think critically and innovatively in this
environment is a driver for growth and the key to effective decision making.
In this course, learners will develop skills to think critically and innovatively
about issues in their workplace. Learners will analyze their own thinking
habits, the assumptions and biases that inform them, and the results. This
course will support learners’ capacity to make better decisions and think more
creatively in order to create a resilient, robust, and agile organization that meets
the ongoing demands.

CBM 301: Managerial Accounting

The course aims at introducing the role of accounting data in planning, and
decision-making. This includes the definition of managerial accounting,
breakeven analysis, and decision-making process.

Com 301: Decision Support Systems

This course provides an overview of current trends in Decision support
systems; This mainly includes DSS methodology and also covers Rapid DSS
application, Management support systems and other techniques. Understand
how management uses computer technologies. Learn basic concepts of
decision-making, Understands decision support systems. Recognize different
types of decision support systems used in the workplace.

CBM 303: Cost Management tools for Decision Making

The overriding objective of this course is to understand concepts related to
strategic cost management and related performance evaluation techniques for
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the purpose of continuous improvement. Secondary objectives relate to
assisting students in oral and written communication skills. Obtain a detailed
understanding of cost-volume-profit relationships, their nuances and
implications. Develop a deeper theoretical understanding of traditional costing
and alternative costing methodologies and their applications. Understand the
linkages between organizational strategies and accounting frameworks. Bridge
the gap from costing to strategic cost management.

Mat 303: Optimization Techniques

Introduction to optimization techniques using both linear and non-linear
programming. The focus of the course is on convex optimization though some
techniques will be covered for non-convex function optimization too. After an
adequate introduction to linear algebra and probability theory, students will
learn to frame engineering minima maxima problems in the framework of
optimization problems.

CBM 305: Operation Research in Accounting

Operations research in Accounting helps in solving problems in different
environments that needs decisions. The module converts topics that include:
linear programming, Transportation, Assignment, and CPM/ MSPT
techniques. Analytic technique and computer packages will be used to solve
problems facing business managers in decision environments.

This course aims to introduce students to use quantitative methods and
techniques for effective decisions—making; model formulation and
applications that are used in solving business decision problems.

Sat 303: Nonparametric Statistics

Distribution-free statistical methods, dealing mostly with testing
procedures that are not based on a Normal-distribution assumption. The main
topics are: order statistics, quintiles, tests of randomness, the sign test, rank
tests (for one, two and k independent samples), measures of association for two
variables, and if time allows, kernel density estimators

Level (3) — Second Semester

Sat 302: Design of Experiments

Topics include design fundamentals, completely randomized design;
randomized complete blocks; Latin square; multi-classification; factorial;
nested; incomplete block and fractional replications for 2”n, confounding;
general mixed factorials; split plot; analysis of variance in regression models.
CBM 302: Financial Statements Analysis

This course is designed to prepare students to interpret and analyze financial
statements for tasks such as credit and security analyses, lending and
investment decisions, and other decisions that rely on financial data. This
course explores in greater depth financial reporting from the perspective of
financial statement users. Students develop a enough understanding of the
concepts and recording procedures and therefore are able to interpret various
disclosures in an informed manner. Students learn to compare companies
financially, understand cash flow, and grasp basic profitability issues and risk
analysis concepts. Ultimately, students who complete this course develop a
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more efficient and effective approach to researching, interpreting, and 33
analyzing financial statements.

Mat 302: Multicriteria Decision Making

Detection and formulation of multiple criteria problems; Multi-criteria
decision-making (MCDM) is one of the most widely used decision
methodologies in the sciences, business, government and engineering worlds.
Classifying Multi Criteria Decision Making (MCDM) problems into two
classess (1) multi attribute decision making (MADM), and (2) multi objective
decision making (MODM). Methods for solving multiple criteria problems
(Comparison, The level of satisfaction, Decision Tree Analysis, Outranking
methods, Electre method, Promethee method, Analytic Hierarchy Process,
Data Envelopment Analysis). Multicriteria Programming (Formulation of
objectives and constraints, Criteria set, Efficient set, Ideal solution, Goal
programming). Practical classes: The application of various software packages
(Microsoft Excel, Lindo, Lingo, Visual Promethee) for solving practical
problems in a field of multicriteria decision making.

CBM 304: Principle of Financial Mathematics

The overall objectives of this course are to introduce the students to a general
knowledge about the main concepts of Simple Interest, Bank Discount,
Compound Interest, Ordinary Annuities, Other Annuities certain and
Amortization and sinking funds.

Sat 304: Multivariate Data Analysis

The course covers the multivariate normal distribution, Hotelling's
T? test, multivariate analysis of variance (MANOVA), principal component
analysis (PCA), factor analysis, models for regression analysis with colinear
explanatory variables such as principal component regression (PCR) and PLS,
analysis of data from experiments with repeated measurements, discriminant
analysis and cluster analysis.

Sat 306: Applied Optimization Methods

Optimization is the process of obtaining the best result under given
circumstances. In design, construction and maintenance of any engineering
system, engineers have to take many technological and managerial decisions
at several stages. The ultimate goal of all such decisions is either to minimize
the effort required or to maximize the desired benefit. A number of
optimization methods have been developed for solving different types of
optimization problems. In this course, after discussing about the optimization
problem formulation, Linear Programming, Non Linear Programming,
Dynamic Programming techniques are explained in detail along with number
of applications in civil engineering. Advanced optimization techniques such as
Evolutionary search algorithms, Multi objective optimization are briefly
introduced.
Mat 304: Dynamic Transportation Models

This course provides a firm grounding in modeling and optimization of
dynamic transportation networks. A review of discrete optimization and static
transportation network analysis will be provided in the first few lectures for
the students to come up to speed. The course will discuss representation,
modeling and algorithms for dynamic transportation networks including
dynamic shortest paths and dynamic network equilibrium (game theory). Both
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analytical and simulation based network assignment models will be discussed.
In addition, strategic issues such as network design and congestion pricing
models will be discussed in the later sections of the course. The emphasis in
this course is primarily on mathematical rigor, precise analysis of algorithms
and the ability to solve such problems. Wherever relevant, practical issues
related to the applications of dynamic network assignment will be discussed
with real case studies. Some basic programming knowledge will be required
for the problems sets and the paper.

Level (4) — First Semester

Mat 401: Field Training

The course will emphasize the theories of management training and
development, and the practical application of these theories in today’s
organizations. Special emphasis will be on current topics in the field of human
resource development, including training self-directed work teams, managing
a diverse workforce, and the practical application of designing programs in
today’s environment. This will include actually designing needs analysis and
training evaluation programs. The course will frame the concept of training
and development within the applicable theory of adult learning.

Mat 403: Mathematics for Solving Problems

The primary objective in this course is to prepare students with
appropriate materials for the Problem Solving Techniques related to the
solution of mathematical problems such as Numbers, Sets, Functions, Logic,
Induction, Combinatory, Graph Theory, and Recurrence Relations. In this
course students will: 1. Develop a thorough understanding of the mathematics
content for Problem Solving and methods for the 2 solution of mathematical
problems such as, Sets, Functions, Logic, Induction, Combinatory, Graph
Theory, and Recurrence Relations. 2. Formulate explanations of that content
in understandable terminology. 3. Develop greater facility to think about
mathematics and mathematical problem solving.

Com 401: Project Planning & Scheduling

No matter how large or small the construction project, an efficient, well-
thought-out schedule is crucial to achieving success. The schedule manages all
aspects of a job, such as adjusting staff requirements at various stages,
overseeing materials deliveries and equipment needs, organizing inspections,
and estimating time needs for curing and settling—all of which requires a deep
understanding on the part of the scheduler.

CBM 401: Quantitative Finance

Particular attention is given to the topics such as the Efficient Market
Hypothesis, financial markets micro-structure and types of arbitrage, general
principles of modelling the price dynamics of financial assets, market risk and
other types of financial risks, Value-at-Risk (VaR) approach and applications,
modelling of extreme market events, VaR analysis for financial derivatives
using the Kolmogorov equations framework, foundations of the copula
methods, modelling of periodic and quasi-periodic trends in time series in
connection with technical analysis, and the foundations of high-frequency
arbitrage trading. The topics covered in this course will enable the students to
develop the theoretical knowledge and practical skills required for successful
working with multiple types of risks in modern financial markets, both Russian
and international.
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CBM 401: Finance and Financial Management

The focus of this course is in the area of financial management. We will show
managers how to interface with accounting and finance departments, help them
to understand how firms meet their financial objectives utilizing financial
decision-making. This course will also explain financial tools and techniques,
which can be used to help firms maximize value by improving decisions
relating to capital budgeting, capital structure, and working capital
management. This course will deal with number of related topics, including
multinational financial management, risk management, mergers and
acquisitions.

CBM 403: Accounting Information System

This course acquaints students with the fundamentals of the accounting
information system (AIS) and how it functions and fits into the organization.
Using a cycles approach, the course introduces internal control procedures,
covers the basic elements of the revenue and expense cycles, and enables
students to become proficient with documentation techniques, such as
flowcharting. The course focuses on the needs and responsibilities of
accountants as users and developers of information technology, and as
auditors. Students will explore the capabilities of accounting software and
undertake a course related project.

CBM 405: Actuarial Mathematics

Actuarial Mathematics provides a grounding in the principles of actuarial
modelling, focusing on deterministic models and their application to financial
products. It equips the student with a knowledge of the basic principles of
actuarial modelling, theories of interest rates and the mathematical techniques
used to model and value cash flows which are either certain or are contingent
on mortality, morbidity and/or survival. The subject includes theory and
application of the ideas to real data sets using Microsoft Excel.

Sat 401: Probability and Stochastic Processes

A large part of the course covers basic concepts and methods from the
probability theory. Special attention is given to multivariate distributions and
classification, comparison of random variables that are useful in modelling
business processes. The later parts of the course cover a number of useful
classes of stochastic processes including discrete-time Markov chains, Poisson
process and Brownian process. Conditional Probability and Conditional
Expectation. Markov Chains in discrete time. The Poisson Process. Markov
Processes in continuous time.

Level (4) — Semester (2)

Mat 402: Essay & Research

This course is designed to give students the chance to work on a special project
to demonstrate their critical scientific thinking skills by reviewing literature,
designing experiment, writing report in the format of mini-review or journal
paper, and presenting a poster in verbal scientific language.

Mat 404: Optimal Control

Formulation of the optimal control problem. The Maximum Principle.
Optimal feedback and the Hamilton-Jacobi-Bellman equation. Numerical
methods for solving optimal control problems. Relations to MPC and convex
optimization.
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Sat 402: Generalized Linear Models

GLM basics: components, exponential family, model fitting, frequent inference:
analysis of deviance, stepwise selection, goodness of fit. Bayesian inference in GLMs
(basics): priors, posterior, comparison with frequents approach, posterior computation,
MCMC strategies (Gibbs, Metropolis Hastings). Binary & categorical response data: (a)
Basics: link functions, form of posterior, approximations, Gibbs sampling via adaptive
rejection (b) Latent variable models: Threshold formulations, probity models, discrete
choice models, logistic regression & generalizations, data augmentation algorithms (Albert
& Chib + other forms) . Count data: Poisson & over-dispersed Poisson log-linear models,
prior distributions, applications. Bayesian variable selection: problem formulation, mixture
priors, stochastic search algorithms, examples, approximations. Bayesian hypothesis testing
in GLMs: one- and two-sided alternatives, basic decision theoretic approaches, mixture
priors, computation, order restricted inference. Survival analysis: censoring definitions,
form of likelihood, parametric models, discrete-time & continuous time formulations,
proportional hazards, priors for hazard functions, computation. Missing data: problem
formulation, selection & pattern mixture models, shared variable approaches, examples.
Multistate & stochastic modeling: motivating examples (epidemiologic studies with
periodic observations of a disease process), discrete time approaches, joint models,
computation 1.

Mat 406: Technical Mathematics for Industry

Topics include measurement, algebra, geometry, trigonometry, graphs,
and finance. These are presented at an introductory level and the emphasis is
on applications. The math problems encountered in the real world tend to be
messy problems for which textbook approaches are very tedious or simply will
not work. During this course, in addition to the standard textbook techniques,
we will show you how to leverage technology to solve the more general
problems you may encounter in real world applications.

CBM 402: Risk Management and Insurance

The objective of this course is to introduce the students to risk in our society,
types of risks, methods of dealing with risk, steps to manage risk, the legal
principles of insurance and analysis of insurance contracts. The course also
covers operations of insurance companies; which include ratemaking,
underwriting, production, and insurance pricing.

Com 402: Computer Graphics

The main objective of this module is to introduce to the students the
concepts of computer graphics. It starts with an overview of interactive
computer graphics, two dimensional system and mapping, then it presents the
most important drawing algorithm, two-dimensional transformation; Clipping,
filling and an introduction to 3-D graphics. Course Components ¢ Introduction
to computer graphics ¢ Point-plotting techniques ¢ Two-dimensional
transformation ¢ Clipping and drawing ¢ Polygon Filling ¢ Introduction to 3-
dimensional graphics
Sat 404: Inferential Statistics

This is an intermediate course in inferential statistics. The focus of the
course is on the use and interpretation of statistical procedures used with
quantitative methods of research and evaluation. Topics covered include
statistical analysis of measuring instruments (including procedures for
evaluating the reliability and validity of tests and surveys), descriptive
statistics, measures of variability and correlation, general linear models
(including regression analysis, analysis of variance and covariance), logistic
regression, and introductions to multilevel modeling, factor analysis, and
structural equation modeling
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