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1) vuandviAnenill naudvdauans

An 021 dspueansludiinuszaniu 3 (3-0-6)
ArdsAuneu : ladl
AnwusngmsainediauiiAsateostunsduiuinsed funazivnnised

ddayrinag Mintu ludean Ingldosdnnusuaryuumanudaumansiunisesuiey

wazvhanudla savAnundinnsasuulamesdeuinelufiffiduiusiudnusesy
lan waznsiasenlymdsausuuuusinge Tulanadelv
(Us3ene 3 s UFUR 0 dalus Anwidhenuies 6 Falus/duan)

GE 021  Social Sciences in Everyday Life 3 (3-0-6)
Prerequisite : None
Social phenomena in everyday life; application of concepts and

theoretical knowledge in the Social Sciences for the understanding and

explanation of social occurrences; changes in Thai society in relations to global

society; analysis of social problems in the modern world.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 022 World Civilization 3 (3-0-6)
Prerequisite : None
Development and relations of important civilizations in different
geographical and cultural spaces according to historical backgrounds and their
influences on present-day societies.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 104  Man and Environment 3 (3-0-6)

Prerequisite : None

The formation of human beings, the equilibrium of nature and ecology,
the study of socio-economic and cultural evolution effecting on natural
environment and ecology, thinking process and decision making in appropriating
uses of natural resources, human and gender equality based sustainable
development.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 302  Thai Society and Culture 3 (3-0-6)

Prerequisite : None

Studying the formation of Thai society. The factors that determine the
characteristics of socio-economic political, religion, rite, playing folk, fine arts,
dramatic arts, music, trends to structure of Thai society in the present day and the
characteristic that continuous from Thai society in the past, including trend of
change in Thai society and culture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CM 321  Sufficiency Economy and Sustainable Development 3 (2-2-5)

Prerequisite : None

Definition, background, conditions and major aspects of sufficiency
economy concept; its relations to and impact on sustainable development, with

an emphasis on Thailand.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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EC 101  Economics in Daily Life and Operations 3 (3-0-6)

Prerequisite : None

This course aims to study the meaning and important of Daily Life and
Operation Economics. Economy Evolution, Inflation, Deflation, Production Factors,
Government roles in daily life economy, financial economics and financial planning
for operation are also included. This course will help to understand and adapt
the daily life behaviors follow to the economy changes as well as able to apply

knowledge for operating their own businesses in the future.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 011  Man and Arts Appreciation 3 (3-0-6)
Prerequisite : None
Aesthetics in arts; arts development and its relation to human life:
music, dramatic art and visual art; arts appreciation; analysis and criticism of Thai
and Western arts.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 012  Psychology and Human Behaviour 3 (3-0-6)
Prerequisite : None
Perspectives in behavior; biological foundations of behavior; human
development; mental processes; personality; health behavior; social behavior.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 013 Health for Life 3 (2-2-5)

Prerequisite : None

Concepts in health, health management, health promotion with an
emphasis on principles of physical education, health education, recreation, sports
science, and public health; exercise for health; nutrition and health; stress
prevention and eradication; physical fitness test and assessment; first aid;
prevention of exercise and sports injury, drug abuse, accident, and major
transmitted and non-transmitted diseases; providing sex-education.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 180  Art and Creative Thinking 3 (1-4-4)

Prerequisite : None

Definition of art; genres of art; artistic creation process; creative thinking
elements; problems of artistic creation and their solutions; practice of drawing
lines and shapes, painting, colouring, and spacing; artistic composition and
fundamental artistic techniques; creation of artistic work.

(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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GE 304  Liberal Arts of Intellectuals 3 (2-2-5)

Prerequisite : None

The study of definition, composition, and characterislics of intellicle,
self-recognition, recognition of others, techniques and strategies of self-recognition
and recognition of others, skills of communication and human  relation,
personality development, skill of thinking and economic, social and political
problem analyzing ASEAN and adaptation including awareness of public property
and ways of living in society with happiness.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 305  History and Development of Lanna 3 (3-0-6)
Prerequisite : None
Importance of local history; background of Lanna; development of
politics, economy, society and culture of Lanna from the ancient time to present.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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GE 031  Thai Language Usage 3 (2-2-5)

Prerequisite : None

Practice of listening and reading for main ideas; analysis and evaluation
of text from listening and reading; speaking for giving information, knowledge, and
opinions; sentence and paragraph writing; essay writing; documentary writing;

argumentative and academic articles writing.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 141 Fundamental English 1 3 (2-2-5)
Prerequisite : None
Practice of English for communicative purposes on a basic level; English
usage in everyday life contexts focusing on listening, speaking, reading, and writing;
English learning strategies.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 142 Fundamental English 2 3 (2-2-5)
Prerequisite : GE 141 Fundamental English 1
Practice of English for communicative purposes on an intermediate

level; English usage in everyday life contexts focusing on listening, speaking,

reading, and writing; English learning strategies; application of language skills to real
life situations in accordance with the cultures of English speakers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 241  English for Science and Technology 1 3 (2-2-5)
Prerequisite : GE 142 Fundamental English 2
Specific vocabulary and grammatical structures in the content of Science
and Technology , using integrated language skills.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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AP 101  Agriculture for Life 3 (3-0-6)

Prerequisite : None

Evolution and importance of agriculture; biodiversity in the ecosystem;
environmental factors affecting agricultural production; agricultural production
systems; Resources from microorganisms, plants, land animals and aquatic
animals: diversity of resources, utilization, management and conservation for
sustainable and environmental friendly agriculture; communication of agricultural

knowledge; royal initiative development and agriculture.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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SC 101 Science for Life 3 (2-2-5)

Prerequisite : None

Origins of the Earth and life; evolution of life; biology in everyday life;
introduction to astronomy, meteorology, natural resources, nuclear energy,
radiation; use of nuclear energy for peace; the environment and pollutions;
chemical substance in food; medication in everyday life; use of chemicals in
industry and their effects on the environment; nanotechnology and its trend and
application.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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SC 102  Development of Science and Technology 3 (2-2-5)

Prerequisite : None

Human’s learning process about nature from the dawn of civilization;
scientific and technological development and economic characteristics in different
periods, namely, agriculture economy, industrial economy, information economy,
molecular economy; scientific development in terms of application to life; food
and medication; effects of software technology on medical industry; research and
advancement in medicine; protein analysis in the human body for medical
diagnosis and treatment; human genomic development and bioinformatics;
research in herbs; indigenous wisdom in medication and its prospect in medical
industry.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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GE 014  Information Searching for Academic Study 3 (2-2-5)
Prerequisite : None
Fundamental knowledge of information; use of information resources
with an emphasis on the Internet access; access means of library information
databases and online databases on the Internet; use of search engines;
information evaluation and how to make an effective use of desired information;
citing references and making bibliographies for academic papers.

(Lecture 2 hours, Practice 2 hours, Self Study 5 hours/week)
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El 101  Basic Engineering in Daily Life 3 (3-0-6)

Prerequisite : None

Electrical systems and communication; use of electrical equipments for
energy saving; use and maintenance of computer; use and maintenance of
vehicles and farm machineries; fundamental of construction, water supply and
sanitary, and environmental management in everyday life.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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El 102  General Aspects of Food and Drug 3 (3-0-6)

Prerequisite : None

Importance of food; food consumption culture; technological
applications to food in everyday life; use of food beyond consumption; nutritional
service; small food enterprise and marketing; logistics and supply chain;
nutraceuticals; general knowledge of medicine dosage and its danger, and drug;
consumers’ rights and protection on nutrition and medicine.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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RE 100  Energy for Daily Life 3 (3-0-6)
Prerequisite : None
Fundamental of energy ; energy situations ; energy resources ; energy
utilization in everyday life ; energy and environmental conservation ; awareness of
energy consumption.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 105  Fundamental Chemistry 3 (3-0-6)
Prerequisite : None
Atomic structure; stoichiometry; chemical bonding; properties of gas;
liquid; solid and solution in relation with kinetics; chemical equilibrium; acid-base;

and organic chemistry.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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CH 106  Fundamental Chemistry Laboratory 1(0-3-1)
Prerequisite : None
Scientific method; safety and practical techniques; experiments include;
stoichiometry; testing of captions and anions; oxidation state of transition metals;
determination of gas constant; colligative properties; rate and rate law of reaction;
chemical equilibrium; acid-base titration and organic chemistry.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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BI 101  Principles of Biology 3 (3-0-6)

Prerequisite : None

Principles of biology, scientific method; properties and organization of
living things; biomolecules; structure and function of cells; energy and life; genetic
inheritance; DNA technology; evolutionary biology; biodiversity; structure and
function of plants and physiology; photosynthesis; reproduction and growth of
plants; nutrition and transport in plants; structure and function of animals and

physiology; reproduction and development; behavior of organisms; ecology and

environmental science.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Bl 102 Principles of Biology Laboratory 1(0-3-1)
Prerequisite : None

Introduction to Biology laboratory and microscopy; biomolecules;
structure and function of cells; the movement of substances through-out the cell,
cell division, respiration and cell metabolism, biodiversity, ecosystem, symmetry,
shape direction and tissues of animals, animal reproduction and growth, animal
behavior and nervous system, structure and function of plant cells and tissues,
plant physiology and growth.

(Lecture 0 hour, Practice 3 hours, Self Study 1 hour/week)
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PH 109  Basics Physics 3 (3-0-6)
Prerequisite : None
The fundamental of Mechanics, oscillators and wave, thermodynamics,
fluid mechanics, electric field, magnetic field, sound, light optic, modern physics
and physics with ASEAN.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

wa 110 UfRnsiandidesiu 1(0-3-2)
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PH 110  Basics Physics Laboratory 1(0-3-2)
Prerequisite : None
Laboratory experimental to accompany PH 109 Basics Physics, as
following titles Introduced the Physics Laboratory, Mechanics, Oscillators and
Wave, Thermodynamic, Fluid Mechanics, Electric Field, Magnetic Field, Sound,
Light Optic, Modern Physics.
(Lecture 0 hour, Practice 3 hours, Self Study 2 hours/week)

A 131 upaRdadmIuInermans 1 3 (3-0-6)
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MA 131  Calculus for Science 1 3 (3-0-6)
Prerequisite : None
Limit and continuity of functions; derivatives of functions; applications
of the derivative; indefinite integral; integration techniques; definite integral with
applications; Improper integral.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Af 132 uAsAdadmSuImMemans 2 3 (3-0-6)
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MA 132 Calculus for Science 2 3 (3-0-6)

Prerequisite : MA 131 Calculus for Science 1

Series (infinite series and convergence, power series and

convergence, Taylor series, Fourier series) functions of several variables; limit and
continuity of functions of several variables; partial derivative Analytic geometry in
3-spaces of several variable functions; double integration in rectangular coordinate

and polar coordinate systems.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Afl 238 uAARdATUge 3 (3-0-6)
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MA 238 Advanced Calculus 3 (3-0-6)
Prerequisite : MA 132 Calculus for Science 2
Triple integration in rectangular coordinate; spherical coordinate and

cylindrical coordinate systems; analytic geometry of vector in three dimensional

spaces; derivative of vector functions; directional derivative of a scalar functions;
line integral of vector functions; surface integral of vector functions; Green’s

theorem in a plane; Stokes’s theorem; and the Guass’ s theorem.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

AN 216 wAiAN1slsulUIkNIUABNTILADS 3 (2-3-5)
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CS 216  Computers programming Techniques 3 (2-3-5)
Prerequisite : None
Introduces the fundamental concepts and techniques of programming;

Data types; control structures; function; arrays; files; mechanics of running; testing

and debugging a program.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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AU 241 NMSRWIiInYeN 199Ny 1 1(0-2-1)
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LR 241  English Language Practice 1 1(0-2-1)

Prerequisite : None

Vocabulary and grammar at the intermediate level; listening to long
passages; speaking for expressing opinion; short paragraph writing.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)

AU 242 MSIRUIINYEN Y9Ny 2 1(0-2-1)
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LR 242  English Language Practice 2 1(0-2-1)

Prerequisite : None

Vocabulary and grammar at the upper-intermediate level; listening to

news stories, documentary and interview; conversation in contexts; short essay

writing.
(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)
AU 243 ASHRUIINYEAIYIDINYY 3 1(0-2-1)
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LR 243 English Language Practice 3 1(0-2-1)
Prerequisite : None
Vocabulary and grammar at the advanced level; listening to various
kinds of considerately long stories; speaking for certain purposes; long essay writing.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)

- NgRAVNBNTIAY
Afl 211 wANNITALAANERS 3 (3-0-6)
JdsAuneu : ladl
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(Ussene 3 F9las UFUR 0 $alas Anwidnenues 6 9alus/dun)
MA 211  Principles of Mathematics 3 (3-0-6)
Prerequisite : None
Symbolic logic and methods of proof; methods of proof using the
models from the following topics: sets, relations, functions, and basic number
theory.
(Lecture 3 hours, Practice 0 hour, Self Study 6 hour/week)

Af 221  NUYALALTGEY 1 3 (3-0-6)
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MA 221 Linear Algebra 1 3 (3-0-6)
Prerequisite : MA 211 Principles of Mathematics
Matrices and determinants; systems of linear equations and elementary
operation; vector spaces; linear transformations; eigenvalues and eigenvectors; and
applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Afl 251 AITIATIEITNAIAY 1 4 (3-3-7)
FdsAuneu : an 216 wallan1s@sulusunsuaeuianes
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MA 251  Numerical Analysis 1 4 (3-3-7)
Prerequisite : CS 216 Computers programming Techniques
Error in numerical method; solutions of nonlinear equation; solutions of

linear algebraic equation; interpolation; spline function; least-square fitting;

numerical differentiation; numerical integration; and numerical of ordinary
differential equation.

(Lecture 3 hours, Practice 3 hours, Self Study 7 hours/week)

Af 261 AUNISWIOUITUS 3 (3-0-6)
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MA 261 Differential Equations 3 (3-0-6)
Prerequisite : MA 132 Calculus for Science 2
First order ordinary differential equations; second order ordinary
differential equations; high order ordinary differential equations and applications;
linear differential equations with variable coefficients; linear system differential
equation; Laplace transform and applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Af 324 WYANAUINSTIN 3 (3-0-6)
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MA 324 Abstract Algebra 3 (3-0-6)

Prerequisite : MA 211 Principles of Mathematics

Groups; permutation groups; cyclic groups; Lagrange’s Theorem; normal
subgroups; quotient groups; homomorphisms; isomorphisms; rings;  fields; and
applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Af 334 A1SAATITITIRAAFAANT 3 (3-0-6)
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MA 334 Mathematical Analysis 3 (3-0-6)
Prerequisite : MA 211 Principles of Mathematics
Real numbers system; topology on the real line and the completeness
axiom; sequences and series of real numbers; limit and continuity; derivatives; and
Riemann integral.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Af 335 fauUsldedeu 3 (3-0-6)
Fdadunew : aA 132 upapaadnsuInemans 2
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MA 335 Complex Variable 3 (3-0-6)
Prerequisite : MA 132 Calculus for Science 2
Complex numbers; differentiation of functions; integration of functions;

Laurent’s series; residue theorem; conformal mappings; and applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Af 491  duuuwn 1(0-2-1)
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MA 491  Seminar 1(0-2-1)
Prerequisite : As Approved by Program Committee
Presentation of academic articles from mathematic journal for discussion,
Studying mathematical topic in one selected depend on students and instructors,
and each students has to write his/her report and presentation by committee’s
approval.

(Lecture 0 hour, Practice 2 hours, Self Study 1 hour/week)

A 492 1AS99U 2 (0-6-3)
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MA 492  Project 2 (0-6-3)
Prerequisite : As Approved by Program Committee
Research under advisors in order to ensure that students are able to

apply scientific concept and use scientific method solving mathematical problems,

and able to present their works by following the principle of writing academic
report.
(Lecture 0 hour, Practice 6 hours, Self Study 3 hours/week)

an 205  anuunavilulazaia 3 (3-0-6)
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ST 205  Probability and Statistics 3 (3-0-6)
Prerequisite : None
Basic concept of probability, probability distribution, the important
random variables, estimation, hypothesis testing, analysis of variance, regression,
correlation, Chi-squared test, non-parametric statistics.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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SC 497  Co-operative Education 6 Credits

Prerequisite : Approval by the Curriculum Committee that

the proposed work study relates to the major
field of study and; students are required to
pass @ minimum 30-hours preparation session.

The minimum practical work experience will consist of 16 weeks in a
workplace in which the work is related to the major field of study of the student;
students are required to pass a minimum 30-hours preparation session prior to their
placement in a selected workplace; students are required to submit a report of
their work study placement education and give a presentation in a seminar in the
presence of their classmates and academic advisors at the end of the course.

(Minimum practice of 16 weeks)
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SC 498  Independent Study 6 Credits
Prerequisite : Approval by the Curriculum Committee that
the proposed Independent Study is related to
the student's major field of stud
A research study or a professional development project in the student’s
major field of study under supervision of an academic advisor; training in research
methodology or project consultation is required to meet academic requirements;
students are required to develop a research or project proposal prior to
undertaking the project, to submit a fully detailed paper describing their research or
project and give a presentation by the end of the semester in which the training is
undertaken.

(Minimum practice of 16 weeks)
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SC 499  Overseas Study, Training or Internship 6 Credits
Prerequisite : Approval by the University that the proposed
Overseas study, Training or Internship is related
to the student's major field of study
Overseas study, training or internship in an area related to the student's
major field of study; students are required to develop a study project proposal
prior to undertaking the training, remain under the supervision of an academic
advisor, and submit a full report on completion of the training and give a
presentation by the end of the semester in which the training is undertaken.

(Minimum practice of 16 weeks)
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MA 212  Set Theory 3 (3-0-6)
Prerequisite : MA 211 Principles of Mathematics
Axioms and basic theories of set, relations and functions, partially ordered

sets, the axiom of choice, and principle of cardinal numbers and ordinal numbers.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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AR 223 VBTN 3 (3-0-6)
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MA 223 Number Theory 3 (3-0-6)

Prerequisite : MA 211 Principles of Mathematics

Integer property; divisibility and prime numbers; congruence theorem;
linear residue and quadratic residue; linear congruence; the Chinese remainder
theorem; Diophantine equation; continued fractions.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Ad 313 USniDeszeenIg 3 (3-0-6)
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MA 313 Metric Space 3 (3-0-6)
Prerequisite : MA 211 Principles of Mathematics
Review about sets and function, metric spaces including; distance function,
open set, closed set, theory of point and set, convergence , continuity and
compactness.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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ARl 322 NUAMALTNLEY 2 3 (3-0-6)
dsAuneu : ad 221 NALaTEY 1
numuligiinnmes msLiJﬁlsJugm ANuAAeiY  JUsuudERyagu g
LUUATINEE JULUUADSWAY JULUURAUE JULUUNTUSIAMDY wagnsussend
(U388 3 Flus UFUR 0 dalas Anwidnenues 6 Halus/duni)
MA 322  Linear Algebra 2 3 (3-0-6)
Prerequisite : MA 221 Linear Algebra 1
Review vector spaces; change of basis; similarity; canonical form; rational

form; Jordan form; bilinear forms; quadratic forms; and applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Af 326 NunTy 3 (3-0-6)
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MA 326  Group Theory 3 (3-0-6)

Prerequisite : MA 324 Abstract Algebra

Isomorphism theorems; dihedral groups; finitely generated abelian groups;
direct products and direct sums; the Krull-Schmidt theorem; the Sylow theorems;
classification of finite groups.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 327  Semigroup Theory 3 (3-0-6)
Prerequisite : MA 211 Principles of Mathematics
Semigroups; homomorphisms on semigroups; ideals in semigroups; cyclic
semigroups; simple semigroups and O-simple semigroups; regular semigroups;
inverse semigroups; congruences on semigroups; quotient semigroups; and Green’s
relations.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

A 414 vewolad 3 (3-0-6)
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MA 414  Topology 3 (3-0-6)
Prerequisite : MA 211 Principles of Mathematics
Basic concept of topology spaces; closed set; sequences and convergent;
basis and subspace; separation axioms; continuity; connected and compactness.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 425  Rings and Fields 3 (3-0-6)
Prerequisite : MA 324 Abstract Algebra
Rings; ideal rings; principal ideal domain; unique factorization domain;
extension fields; and introduction to Galois theory.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

Af 436  NITAATIEMBININTUUBIAU 3 (3-0-6)
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MA 436  Introduction to Functional Analysis 3 (3-0-6)
Prerequisite : MA 221 Linear Algebra 1
Metric spaces; norm spaces and dual spaces; Banach spaces; inner
product spaces; and Hilbert spaces.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 437  Introduction to Fixed Point Theory and Application 3 (3-0-6)
Prerequisite : MA 334 Mathematical Analysis
Banach fixed point theorem; application of Banach's theorem to linear
equations; application of Banach's theorem to differentialequations and application
of Banach's theorem to integral equations; fixed point theorem for nonexpansive
mappings in Hilbert spaces; strong convergence theorems; approximation of fixed
points.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)

ar a4l nguinguilemsiadesdy 3 (3-0-6)
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MA 441  Introduction to combinatorial group theory 3 (3-0-6)

Prerequisite : MA 324 Abstract Algebra

Graphs and Cayley’s graphs; automorphism of tree; free groups; the
fundamental group of a graph; presentation of groups by generators and relations;
tietze transformations; trees and free groups; free products; amalgamated products;
trees and amalgamated free products; HNN extensions; bass-serre tree coverings of
graphs; S-graphs and subgroups of free groups; foldings; the intersection of two
subgroups of a free group.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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Afl 493 nsAnwindeaula 3 (1-4-4)
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MA 493  Selected Topics 3 (1-4-4)
Prerequisite : By committee’s approval
Studying at least one selected mathematical topic depend on students,
instructors, and committee’s approval.
(Lecture 1 hour, Practice 4 hours, Self Study 4 hours/week)
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MA 252 Mathematical Computing and Programming 3 (2-3-5)

Prerequisite : MA 132 Calculus for Science 2 and

CS 216 Computers programming Techniques

Programming for mathematical solutions and procedure programming to
solve the problem of functions, matrix and linear system, 2D and 3D graphs
sketching, sequences and series, algebraic equation; algebraic equations,
interpolation and processing statistical data, derivatives and integrals, and
application programs to solve mathematical problems in daily life.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)

Af 264 ANAAIAASNITNY 3 (3-0-6)
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MA 264 Financial Mathematics 3 (3-0-6)
Prerequisite : None
Series; simple interest; compound interest; annuity; amortization and
saving fund; time value currency; investment analysis; and break even point

analysis.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 265  Mathematics of Life Insurance 3 (3-0-6)
Prerequisite : None
Survival distributions and life tables; life insurance: life annuities, net
single premium and net level premium for life insurance and life annuity contracts;
gross premium; net premium reserves and modified reserves.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 281 Discrete Mathematics 3 (3-0-6)

Prerequisite : MA 211 Principles of Mathematics

Counting techniques; the pigeonhole principle; inclusion—exclusion
principle; generating functions; recurrence relations and solution methods;
introduction to graph theory; Boolean algebra.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 353 Introduction to Computational Mathematics 3 (2-3-5)
Prerequisite : MA 251 Numerical Analysis 1
Numerical calculations using computer programs; numerical method and
programming to find solutions; and writing program to find solutions of ordinary
and partial differential equations; equations in science or related fields.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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MA 362  Linear programming 3 (2-3-5)
Prerequisite : MA 221 Linear Algebra 1
Linear programming; simplex method; dual problem; sensitivity analysis;
integer programming; transportation problem; assignment problem and solution.

(Lecture 2 hours, Practice 3 hours, Self Study 5 hours/week)
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MA 363 Mathematical Modelling 3 (3-0-6)
Prerequisite : MA 132 Calculus for Science 2
The process of modelling and model checking; mathematical modeling
using linear equations, data, random numbers, differential equations and integral
equations; discrete models; continuous models; and simulation

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 366  Optimization 3 (3-0-6)
Prerequisite : MA 132 Calculus for Science 2
Optimization of single variable; optimization of unconstrainted
multivariable; and optimization of constraint multivariable by numerical methods;

convex optimization; nonsmooth optimization; optimal application by techniques.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 369  Fourier Transformation and its Applications 3 (3-0-6)
Prerequisite : MA 132 Calculus for Science 2
Fourier series; Fourier transformations and inverse Fourier transformations;
Fourier transform of special functions; convolution; Parseval’s theorem; Bessel’s
equation; and boundary value problem and applications.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 442  Introduction to Fuzzy Set Theory 3 (3-0-6)
Prerequisite : None
Fuzzy set; fuzzy properties and operations;, fuzzy relations; fuzzy
arithmetic; fuzzy logic and applications; differentiation and integration of fuzzy

function.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 454  Numerical Analysis 2 3 (3-0-6)
Prerequisite : MA 251 Numerical Analysis 1
Analysis of the error; solutions of difference equations; numerical
solutions of ordinary differential equations and partial differential equations;
boundary value problems; numerical solutions of integral equations and eigenvalue
problems.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 467  Biological Mathematics 3 (3-0-6)
Prerequisite : MA 132 Calculus for Science 2
Diffusion process in biology; population dynamics; mathematical using to

determine the impact of drug use; epidemic models; biogeographic distribution on

an island; and design conservative bioeconomic.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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MA 468  Partial Differential Equations 3 (3-0-6)
Prerequisite : MA 261 Differential Equations
Partial differential equations; linear operators; homogeneous linear
equations and non-homogeneous equations; second order of partial differential
equation; wave equations; heat equations; Laplace equations; Sturm-Liouville’s
problem; Laplace transformations and boundary value problems; Fourier
transformations; and solutions of problems by using Fourier transformations.

(Lecture 3 hours, Practice 0 hour, Self Study 6 hours/week)
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N1INMUARANTITEUSNAIAN ISV MaNgAS (Expected Learning Outcomes)
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UizLﬁuNaﬁLLamIﬁLﬁumiUiiqma%m L3 (Program Specification, Program Structure and

Content, Teaching and Learning Approach)
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Bloom’s Taxonomy:

U = Remembering/Understanding

E = Evaluating/Creating

A = Applying/Analyzing




