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202108 Digital Literacy 2(2-0-4)
Prerequisite : None

Selecting sources of information for research; using digital technology in
information retrieval; collecting and evaluating information qualities; analyzing and
synthesizing information; writing reports and referencing; security, effects, ethics, morals,

and laws regarding media and digital technology using
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202109 Computer Literacy Skills 1(0-2-2)
Prerequisite : None

Basics of computer programming; using application software for document
management; presenting information; data management for calculation and creative

data management; designing and developing a website for working in a daily life
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202201 Life Skills 3(3-0-6)
Prerequisite : None

Knowing and understanding self and others; rational thinking and analyzing;
systems and holistic thinking; creative decision-making and problem-solving; self-
directed learning in a context of lifelong learning; work-life balance; sufficiency in living;

self-care; stress and emotion management; solutions to life issues
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202202 Citizenship and Global Citizens 3(3-0-6)
Prerequisite : None

Important characteristics of citizens; roles of Thai and global citizens;
international relations; international organizations; transboundary impacts; critique and

lesson-learned from international phenomena
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202203 Man, Society and Environment 3(3-0-6)
Prerequisite : None

Conditions of being human; cultural diversity; social order; ecological system;
natural resources and environment; utilization of natural resources; sustainable

development
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202207 Man, Economy and Development 3(3-0-6)
Prerequisite : None

Economy and social development; trends of economic and social development;
exclusive development; inclusive development; innovation-based development;

creative economy; community engagement; social entrepreneurship
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213101 English for Communication | 3(3-0-6)
Prerequisite : None

Developing students’ abilities for effective communication in social settings;
focusing on integrated skills with the primary emphasis on listening and speaking;
developing communication and language learning strategies and promoting autonomous

learning using various resources

33



une.2 wingnsingneanstdin avivindinmans

213102 n'ns}'lé'anqwl,ﬁams?iams 2 3(3-0-6)
Jurdeduniou : 213101 nwdnguitenisieans 1
ﬂ’@ummmmmimaaﬁﬂﬁﬂwﬂuizé’uﬁqﬁu dlennsdeansedieilszansndialy
anunsainnsdinuuazivInng ysaumsinulaslanizegraduinugnisilsuaz nsymiile
UsEasALEIYINg Wamnagnénsaeansuaznagninisiiouniv aiaasumsousds e

A1L09 IagldilanINadvINIsNNLAEINSNEINSAVAINAA1E

213102 English for Communication |l 3(3-0-6)
Prerequisite : 213101 English for Communication |

Further developing students’ abilities for effective communication in social and
academic settings; focusing on integrated skills, particularly listening and speaking for
academic purposes; further developing communication and language learning strategies;
and reinforcing autonomous learning using various semi-academic materials from a

variety of resources
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213203 English for Academic Purposes 3(3-0-6)
Prerequisite : 213102 English for Communication I

Course content dealing with English for academic purposes for effective
communication in an academic field of study; text-based activities involving integrated
language skills with an emphasis on reading; exposure to both authentic and semi-
authentic materials from both printed and audiovisual materials, as well as online

resources
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213204 English for Specific Purposes 3(3-0-6)
Prerequisite: 213203 English for Academic Purposes

Further enhancement of students’ language skills and ability in science and
technology content; exposure to authentic language in science and technology from
both printed and audiovisual materials, as well as online resources; focus on text-based

tasks involving integrated skills with an emphasis on reading and writing
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203305 English for Future Careers 3(3-0-6)
Prerequisite : 213204 English for Specific Purposes

Developing English skills needed for employment preparation, covering such
topics as job search, resumes, cover letters, and job interviews; effective communication
skills in the workplace; skills needed in preparing for the Test of English for International

Communication (TOEIC)
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202111 Thai for Communication 2(2-0-4)
Prerequisite : None
The Thai grammar, skill of using Thai in speaking, listening, reading, and writing,

composition in Thai for communication and work presentation
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202175 Art Appreciation 2(2-0-4)

Prerequisite : None

Definition of art; artists” aspiration for art creation from various perspectives;
values and aesthetic for soul; contexts of arts; visual culture towards art interpretation;
roles and effects of arts in a society and world cultures through various perspectives;
artwork creation valuable for self and others; arts and museums; public arts; music and

art therapy; arts for sufficient life
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202181 Holistic Health 3(3-0-6)
Prerequisite : None

Concepts regarding holistic health and health balance; weight control; sleep and
relaxation; concentration and mental health; stress management; body strengthening;

alternative healthcare
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202222 Professional and Community Engagement 2(1-2-4)
Prerequisite : None

Projects and activities for building students’” working experiences with a
community or a professional group that enhance life skills and respond to visions and

objectives of a community or a professional group

202324 neAnw BN IUUGTIIX 2(2-0-4)
deduniou : laid

msdansesAnnuiuazanudrlafefussuudenuuazfausssulne wudnvally
WuINIMaAsygiakasnsidledlng audAyveamylyaiyitiu wndaasygianeliius

Tunszwalan

3-7



une.2 wingnsingneanstdin avivindinmans

202324 Pluri-Cultural Thai Studies 2(2-0-4)
Prerequisite : None

Knowledge management and understanding of systems of Thai society and
culture; plurality in Thai economic and political development; significance of plural folk

wisdoms; concept of sufficiency economy in global trends
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202331 ASEAN Studies 2(2-0-4)
Prerequisite : None

Origins and purposes of ASEAN community; unity based on a socio-cultural
diversity; respects of rights, civic responsibility and human dignity under different types
of governments in each ASEAN Member State; living together happily and peacefully
with ASEAN friends; quality of life in education and working systems
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202373 Design Thinking 2(2-0-4)
Prerequisite : None

Creative thinking; questioning and problem-solving; brainstorming and social
need-based service design; prototyping; appropriate application of innovation; lesson-

learned
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202241 Law in Daily Life 2(2-0-4)
Prerequisite : None

Basic principle of law; hierarchy of law; population registry law; useful law in
daily life law concerning person; property, juristic act and contract; loan agreement;
service contract; made-to-order contract; contract of sale; property rental contract; hire-
purchase contract; surety ship agreement; mortgage contract; basic law of family and

inheritance; consumer protection law; basic law of intellectual property
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101302 Frontiers of Science and Technology 3(3-0-6)
Prerequisite : None

This course brings together students from all science undergraduate programs in
a series of interdisciplinary learning experiences. The students will obtain an overview
on frontier scientific research and get more exposure and knowledge from frontier
research in various fields of science and technology through lectures by distinguished
lecturers and scientists from mathematics, physics, chemistry, and biology. Good
examples of focused topics in Frontiers in Science and Technology are Nanoscience and
Nanotechnology, Renewable Energy, and Space Technology. All these topics are
interdisciplinary and can enhance the interdisciplinary perspective of the students and
help them find out which direction he/ she can devote to advanced science and

technology in the future.

Expected Learning Outcomes :
On completion of this course, students are able to:

1. learn a skill to utilize abstract and citation database for literature search

2. gain important insights by analyzing specific parameters

3. uncover and track important research trends, field experts, and impactful or
related research in the fields of interest

4. analyze the citation trend and retrieve references

5. extract and communicate key scientific concepts and technology
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6.

understand and participate in a discussion on important aspects from seminars

7. engage in global frontier scientific research and technology
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102101 Chemistry | 3(3-0-6)

Prerequisite : none

Atomic theory and electronic structure of atoms, periodic properties of atoms,

representative elements and transition metals, chemical bonding, stoichiometry, gases,

liquids, solids, chemical equilibrium, general properties of acids and bases, chemical

kinetics.

Expected Learning Outcomes :

1.

Gain knowledge and understanding of atomic theory and electronic structure of
atoms, periodic properties of atoms, representative elements and transition
metals, chemical bonding, stoichiometry, gases, liquids, solids, chemical
equilibrium, general properties of acids and bases, and chemical kinetics.

Be able to solve problems in the class.

Be able to describe the subject in details to others.

Be eager to learn, honest, punctual, disciplined, responsible, and voluntary.
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102102 Chemistry Laboratory | 1(0-3-0)
Prerequisite : 102101 Chemistry |, or study concurrently

Experimental works in the laboratory which include the basic techniques in
experimental chemistry, properties of gases and liquids, metallic models, chemical
equilibruim, acid-base titrations, chemical kinetics and various types of chemical

reactions.

Expected Learning Outcomes :

Students will gain knowledge and understanding about safety practice in
laboratory. They are expected to have experimental skill on each topic. They will know
how to record data, discuss and conclude the results. Moreover, they will have

familiarity with materials, apparatus and equipment that they use in each class.
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102103 Chemistry I 3(3-0-6)
Prerequisite : 102101 Chemistry |

Acid-base equilibria, thermodynamics and applications in  chemistry,
electrochemistry, electrochemical cells, transition metals and coordination compounds,
nuclear chemistry, organic chemistry and introductory biochemistry, environmental

chemistry.

Expected Learning Outcomes :

1. Gain knowledge and understanding Acid-base equilibria, thermodynamics and
applications in chemistry, electrochemistry, electrochemical cells, transition
metals and coordination compounds, nuclear chemistry, organic chemistry and
introductory biochemistry, environmental chemistry.

2. Be able to solve problems in the class.

3. Be able to describe the subject in details to others.

4. Be eager to learn, honest, punctual, disciplined, responsible, and voluntary.
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102104 Chemistry Laboratory |I 1(0-3-0)

Prerequisite : 102103 Chemistry II, or study concurrently

Laboratory works which include the studies of acid and base ionization

constants of weak acids and bases, thermochemistry, chemical method of producing

blueprints objects, electrochemistry, coordination compounds, hydrocarbon reactions,

tests of compounds from living organisms, environmental chemistry.

Expected Learning Outcomes :

1.

Gain knowledge and understanding of experiments on acid and base ionization
constants of weak acids and bases, thermochemistry, chemical method of
producing blueprints objects, electrochemistry, coordination compounds,
hydrocarbon reactions, tests of compounds from living organisms, and
environmental chemistry.

Have experimental skills and be able to use basic scientific equipments.

Be able to collect, calculate, and analyze experimental data based on scientific
principles and methods.

Be able to describe the experiments in details to others.

Be eager to learn, well organized, collaborative, honest, punctual, disciplined,

responsible, and voluntary.
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103121 Analytical Calculus | 4(4-0-8)
Prerequisite : None

Limits of functions, continuity, the derivative, applications of the derivative,

inverse functions, mathematical induction, the definite integral and the fundamental

theore

m of calculus.

Expected Learning Outcomes :

On completion of this course, students are able to:

1.

compute limits of functions, by either applying the definition of the limit, rules of
limits or UHopital’s rule;

determine whether a given function is continuous;

compute the derivatives of various functions, including exponential, logarithmic
and trigonometric functions, by either applying the definition or the rules for

derivatives;
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sketch graphs of functions by making use of the derivative;

apply linear approximation and Newton’s method for root finding;

show that sum formulas hold by using mathematical induction;

compute integrals of low-order monomials using Riemann sums;

compute the indefinite and definite integrals of basic functions, including

integration by substitution.
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103122 Analytical Calculus I 4(4-0-8)

Prerequisite : 103121 Analytical Calculus I, or consent of the School

Techniques of integration (of functions of a single variable), improper integrals,
numerical integration, sequences and series, Taylor polynomials and Taylor series,
vectors and geometry, vector valued functions, functions of several variables, partial

derivatives and applications.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. compute integrals using techniques such as integration by parts, partial fractions
and trigonometric and other substitutions;
2. recognize and compute improper integrals;
3. compute limits of sequences and series, by either using the definition or rules of
limits;
4. compute Taylor polynomials and Taylor series;
5. perform arithmetic operations on vectors in three-dimensional space and apply
them for problem solving;
6. work with equations of lines and planes in three-dimensional space;
7. differentiate and integrate vector-valued functions in three-dimensional space,
and compute lengths of curves;
8. explain whether a function of several variables is continuous;
9. compute partial derivatives, directional derivatives and gradients;

10. find local extrema of functions of two variables.
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103141 Statistical Methods 3(3-0-6)
Prerequisite : 103122 Analytic Calculus 2, or consent of the School

Fundamental concepts and statistical methods, measures of central tendency
and variation, basic probability theory, distribution of some important discrete random
variables, normal distribution, sampling theory, estimation, hypothesis test, variance

analysis, regression and correlation analyses, chi-square test, nonparametric statistics.
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Expected Learning Outcomes :
On completion of this course, students are able to:

1. explain the ideas and fundamental principles of statistics;

2. measures the central tendency and variation of the data, and choose a
suitable method to measure the central tendency and variation of the data;

3. explain the meaning of important statistical terminology and the basic
theorems of probability, and calculate the probability of an event;

4. explain the meaning of random variable, classify the types of random
variables, and give an example for each type of the random variable;

5. explain the main properties, give examples, and calculate the probability of
events related with the main discrete random variables;

6. explain the main properties and calculate the probability of events related
with a normal random variable;

7. explain the ideas and the key concepts of sampling theory, and apply the
sampling theory to problems in statistics;

8. explain the key concepts of parameter estimation, and estimate the statistical
parameters;

9. explain the key concepts and the method of hypothesis testing, and apply
hypothesis testing to problems in statistics;

10. explain the key concepts of variance analysis, and apply variance analyses to
problems in statistics;

11. explain the key concepts of regression and correlation analysis, and apply the
regression and correlation analysis to problems in statistics;

12. explain the key concepts and the method of chi-square testing, and apply chi-
square testing to problems in statistics;

13. explain the key concepts of nonparametric statistics, and apply nonparametric

statistics to problems in statistics;
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103251 Scientific Computer Programming 4(3-3-6)
Prerequisite : 202109 Computer Literacy Skills
Basic theory of computers, variables, algebraic operation, expressions, conditions,

logical operations, loops, arrays, functions, input/output to files.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. describe the theory, history and applications of computers;
2. design and code a computer program which solves mathematical and scientific
problems in a high-level programming language;

3. compile and debug small-sized computer programs.
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104171 Biology | 3(3-0-6)
Prerequisite : None

Biological concepts, organization of life, energy and life, principles of heredity,
molecular genetics and DNA technology, evolution, structure of ecosystems, behavior

and adaptation of life.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. Meaning of biological processes and organisms.
Describe the cells structure, composition and function.
Explain to generate power of life and function of the enzyme.
Knowing the continuity of life and inheritance.
Describe the mechanism of gene flow in cells, and its applications.

Knowing the mechanism of evolution.

N R LD

Classify ecological system, adaptation and coexistence of life within the

environment.
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104172 Biology Laboratory | 1(0-3-0)
Prerequisite : 104171 Biology | or concomitant study

The various experiments in biology to enhance knowledge in Biology .

Expected Learning Outcomes :
On completion of this course, students are able to:
1. Use a microscope compound microscope and stereomicroscope.
Can classify Prokaryote and eukaryote cells
Describe the transportations of substance into the cells
Describe the function of enzymes
Describe the process of photosynthesis and respiration

Tell the difference of a process of cell division, mitosis and meiosis

N R LD

Knowing the genetic characteristics of different students and the opportunities
of Mendelian inheritance rules

8. Describe ecosystems both on land and wetland.
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104173 Biology I 3(3-0-6)
Prerequisite: 104171 Biology | and 104172 Biology Laboratory |

The classification of organisms, bacteria, archaea, protista, fungi, plant kingdom,
animal kingdom, organization and function of plant and animal tissues, organ system,

immune system, homeostasis, reproduction and animal development.

Expected Learning Outcomes :
Upon completion of this course, students will be able to
1. explain and classify Domain Bacteria and Archaea;
explain and classify Kingdom Protista;
explain and classify Kingdom Fungi;

explain and classify plant kingdom;

2

3

q

5. explain and classify animal kingdom;

6. explain the organization and function of plant and animal tissues;
7. explain and compare organ system of organisms;

8. explain and compare immune system of organisms;

9. explain and compare homeostasis of organisms;

10. explain and compare reproduction of organisms;

11. explain and compare animal development.
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104174 Biology Laboratory Il 1(0-3-0)
Prerequisite: 104173 Biology Il or study concurrently

Systematics and animal experiments related to Biology Il course.

Expected Learning Outcomes :
Upon completion of this course, students will be able to
1. perform the experiment in accordance with Biology Il course;
. design the experiment in accordance with Biology Il course;
. use the scientific equipment to carry out experiments;

2
3
4. carry out the experiment under safety without injury of yourself or others;
5. have skill for work as a team and individually;

6

. apply the knowledge for daily life.
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105111 Mechanics and Heat 3(3-0-6)
Prerequisite : None
Newton’s laws of motion, work and energy, rotational motion, fluids, heat and

thermodynamics, mechanical waves.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. describe the physics concepts in problems involving mechanics heat and
mechanical waves

2. execute basic problem-solving strategy for problems in mechanics and heat
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105112 Electricity Magnetism and Modern Physics 3(3-0-6)
Prerequisite : 105111 Mechanics and Heat

Electric forces and fields, electric potential, electric circuits, magnetic forces
and fields, geometrical optics, interference and diffraction, quantum mechanics, and

special relativity.

Expected Learning Outcomes :

On completion of this course, students are able to:
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1. describe the physics concepts in problems involving electricity and
magnetism, optics, and modern physics
2. execute basic problem-solving strategy for problems in electricity and

magnetism, optics, and modern physics.
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105196 Mechanics and Heat Laboratory 1(0-3-0)
Prerequisite : 105111 Mechanics and Heat, or study concurrently, or consent of the
School

This course is intended to expose student to hand-on basic physics
experiments supporting contents described in 105111 Mechanics and Heat. The

student must perform at least 8 experiments covering mechanics, wave and fluids.

Expected Learning Outcomes :

On completion of this course, students are able to:
1. use the equipment in the laboratory
2. estimate experimental errors

3. analyze the experimental data by means of linear plots in a normal scale.
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105197 Electricity Magnetism and Modern Physics Laboratory 1(0-3-0)
Prerequisite : 105196 Mechanics and Heat Laboratory, or consent of the School

In a similar manner to Mechanics and Heat Laboratory, this course is
supporting contents described in 105112 Electricity Magnetism and Modern Physics.
The student must perform at least 8 experiments covering electricity, magnetism,

electric circuits, optics, and modern physics.

Expected Learning Outcomes :

On completion of this course, students are able to:
1. use the equipment in the laboratory
2. estimate experimental errors

3. analyze the experimental data by means of linear plots in a semi-log scale.
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103115 Principles of Mathematics 4(4-0-8)

Prerequisite : 103122 Analytic Calculus 2, or consent of the School

Logic and proof, logical connectives, quantifiers, techniques of proof, sets,

relations and functions, cardinal numbers, natural numbers and mathematical induction.

Expected Learning Outcomes :

On completion of this course, students are able to:

1.
2.

3.

classify sentences as a statements;
give examples of complex statements and explain how to determine their truth
values;

check whether two statements are equivalent;
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4. prove that a statement is a tautology;

5. check the validity of any logical argument;

6. give and explain the definition of even number, odd number, prime number,
rational number and irrational number;

7. explain the structure of a proof (“if-then” statement, “for every” statement, “if
and only if” statement, “or” statement),

8. determine the appropriate and correct method of proof for a given statement;

9. prove statements involving numbers, or disprove by counterexample;

10. explain the structure of proof (regarding subsets, equality of sets, set operations)

11. prove statements involving sets, or disprove by counterexample;

12. give and explain the definitions of ordered pair, Cartesian product, relation,
domain and range of relation, properties of a relation;

13. Prove statements involving relations, or disprove by counterexample;

14. Give and explain the definitions of functions, type of functions, and prove

statements involving functions, either directly or by counterexample.
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103212 Linear Algebra | 4(4-0-8)

Prerequisite : 103115 Principles of Mathematics, or consent of the School

Systems of linear equations, matrices, determinants, vector spaces, basis, linear

independence and dimension, linear transformations, inner product spaces, orthogonal

projections, Gram-Schmidt process, eigenvalues and eigenvectors.

Expected Learning Outcomes :

On completion of this course, students are able to:

1.

A R R AN

express systems of linear equations in matrix form and solve them using
Gaussian elimination;

perform matrix operations, row operations and find echelon forms to determine
whether a square matrix is invertible;

compute determinants of matrices both by cofactor expansion and by row
reduction;

determine whether a given set of vectors is a vector space, subspace, and a basis
of a vector space;

find the column space, row space, and null space of a matrix;

determine whether a transformation is linear;

find the range and kernel of a linear transformation;

compute the inner product of two vectors;

use orthogonal transformations, apply the Gram-Schmidt process to find an

orthonormal basis;

10. calculate the eigenvalues and eigenvectors of a given matrix.
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103213 Abstract Algebra 4(4-0-8)
Prerequisite : 103115 Principles of Mathematics, or consent of the School

Groups and subgroups, permutations, cosets and direct products, homo-
morphisms and quotient groups, rings and fields with integral domains, quotient fields,

polynomial rings.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. explain the properties of groups, rings and fields;
2. give examples of sets with operations satisfying the properties of group, ring or
field;
3. explain the properties of subgroups, cosets, direct products and quotient groups;
4. describe how groups and subgroups are similar/different via homomorphism and
isomorphism properties;
5. enumerate elements of permutation groups and permutation subgroups;

6. explain the properties of integral domains, quotient fields and polynomial rings.
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103221 upnRdavugs 4(4-0-8)
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103221 Advanced Calculus 4(4-0-8)
Prerequisite : 103102 Calculus Il, or 103122 Analytical Calculus Il, or consent of the
School

Quadric surfaces, Lagrange multipliers, multiple integration, integrals in polar,
cylindrical and spherical coordinates, vector fields, line and surface integrals, Green’s

and Stoke’s theorems.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. draw graphs in polar coordinates as well as quadric surfaces in three
dimensions;

2. find extrema using Lagrange multipliers;
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3. compute double and triple integrals along with graphing concerned domains in
rectangular, polar, cylindrical and spherical coordinates;

4.  compute line integrals in the contexts of scalar fields and vector fields;

5. use Green’s Theorem correctly in the right context;

6.  use the Divergence Theorem properly, and compute the divergence of a vector
field;

7. use Stokes’ Theorem properly and compute the curl of a vector field,;

8. determine whether a given vector field is conservative, compute the potential
function of a conservative vector field, and determine whether a given line
integral is path independent or not.
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Analysis | 4(4-0-8)

Prerequisite : 103115 Principles of Mathematics, or consent of the School

The real numbers, sequences, limits, continuity, topology of the real line.

Expected Learning Outcomes :

On completion of this course, students are able to:

1.

2.

describe the properties of the real numbers;

state the definition of limit of a sequence and find such limits;
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explain the difference between convergent and divergent sequences;
state the definition of limit of a functions and find such limits;

state the definition of continuity and give proofs on continuous functions;

SR

discuss the topology of the real line.
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103223 Analysis I 4(4-0-8)
Prerequisite : 103222 Analysis |, or consent of the School
The derivative, the Riemann integral, infinite series, sequences and series of

functions, power series, Taylor series.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. find the derivative and Riemann integral of a function;
2. explain the relationship between sequences and series;
3. examine the convergence and divergence of infinite series;
4. explain the difference between absolute convergence and conditional

convergence,
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5. explain the difference between pointwise convergence and uniform
convergence;
6. find the radius of convergence of a power series;

7. find the Taylor series of a function.
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103224 Complex Variables 4(4-0-8)
Prerequisite : 103223 Analysis Il, or consent of the School

Complex numbers, functions of a complex variable, differentiation, analytic
functions, complex integration, Cauchy’s theorem, Taylor and Laurent series, residues,

poles, mappings by elementary functions, conformal mappings.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. describe the properties of complex numbers, functions of a complex variable
and analytic functions;
2. find complex derivative and complex integrals;

3. explain the properties of Cauchy’s theorem, Taylor and Laurent series;

3-35



une.2 wingnsingneanstdin avivindinmans

4. find Taylor and Laurent series of complex functions;
5. find residues;
6. explain the properties of poles, mappings by elementary functions and

conformal mappinss.
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103231 Differential Equations | 4(4-0-8)
Prerequisite : 103102 Calculus I, or 103122 Analytical Calculus I, or consent of the
School

First order ordinary differential equations, second order ordinary differential
equations, initial value problems, the power series method, higher order linear ordinary

differential equations and applications, the Laplace transform.
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Expected Learning Outcomes :
On completion of this course, students are able to:
1. solve first order ordinary differential equations;
solve first order initial value problem:s;
solve second order linear ordinary differential equations;
solve second order linear initial value problems;
solve higher order linear ordinary differential equations;
solve higher order linear initial value problems;

apply the power series method to solve linear ordinary differential equations;

G N o U kB W DN

use Laplace transform to solve first and second linear order initial value
problems;
9. connect differential equations with problems in mathematics, science,

engineering and daily life.
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103232 Differential Equations I 4(4-0-8)
Prerequisite : 103231 Differential Equations I, or consent of the School

Systems of linear differential equations, Fourier analysis, partial differential
equations, solutions by separating variables, solutions by characteristics methods, wave

equation, heat equation, Laplace equation.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. solve some systems of linear first order ordinary differential equations;
2. express a higher order linear ordinary differential equation as a system of first
order equations;
explain the concept of Fourier series and their properties;
compute the Fourier series of basic functions;

explain the concept of Fourier transforms and their properties;

S

solve second order linear boundary value problems involving the wave, heat
and Laplace equations on finite and infinite domains using separation of
variables and Fourier series/transforms;

7. solve first order linear and quasilinear partial differential equations by the

method of characteristics.
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103252 Numerical Analysis 4(4-0-8)
Prerequisite : 103231 Differential Equations I, 103212 Linear Algebra | and 103223

Analysis Il, or consent of the School.

Error  analysis, approximation theory, interpolation and  polynomial
approximation, Least-Squares Regression, numerical differentiation and integration,
solutions of system of linear equations, solutions of system of nonlinear equations,
numerical solutions of initial-value problems and boundary-value problems of ordinary

differential equations and partial differential equations.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. describe how numbers are represented on computers, its limitations and
round-off errors;
2. apply basic iterative methods to approximate roots of nonlinear equations.
3. explain the key concepts of interpolation, use Lagrange basis polynomial
functions and Newton divided difference to construct the interpolating
polynomial functions;

4. explain the key concepts of the least-squares method;
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5. find solutions of linear systems by applying Gaussian elimination, Gauss-Jacobi
and Gauss-Seidel iterative methods;

6. calculate the approximate values of derivatives by forward, backward, and
central difference formulas;

7. calculate the approximate values of definite integrals using the Trapezoidal
rule, Simpson’s rule, and/or High-order Newton-Cotes formulas;

8. find solutions of initial-value problems and boundary-value problems of
ordinary differential equations and partial differential equations by basic

numerical methods.
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103342 Probability Theory 4(4-0-8)
Prerequisite : 103223 Analysis Il, or consent of the School

Probability spaces, random variables, conditional probability, independence,
expected value, variance, generating functions, moment generating functions,

characteristic functions, law of large numbers, central limit theorem.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. explain the concept of probability space;
2. explain the concept of random variable, classify the types of the random
variables, and give an example for each important type of random variable;
3. explain the concept of and calculate conditional probability;
4. explain the independence of events and the independence of random
variables;
5. find the expected value and variance of a random variable;
6. find generating functions, moment generating functions and characteristic
functions and explain their meaning.
7. state the law of large numbers and apply it to problems in statistics;

8. state the central limit theorem and apply it to problems in statistics;

103394 FuUUINANAAIEAT 1 1(1-0-3)
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103394 Seminar in Mathematics | 1(1-0-3)
Prerequisite : Third year standing according to the study plan, or consent of the School

Topics of interest in mathematics presented by students.
103395 FuUUUIMNNAUAAEAS 2 1(1-0-3)

Fu1UsAuneUY : 103394 FULUMNANINFIEAS 1 YSoLAUAMUTUTDUVDIANUNIUN

PdaneamarIansNutaula Fainauslaeun@nud
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103395 Seminar in Mathematics |l 1(1-0-3)
Prerequisite : 103394 Seminar in Mathematics I, or consent of the School

Topics of interest in mathematics presented by students
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103490 Project 4(0-12-0)
Prerequisite : Fourth year standing according to the study plan

This project is intended to introduce the student to the methodology of
mathematical research. Through literature search, literature review, individual study,
discussion, oral presentation and the writing of a report, the student will explore a topic

on the frontier of mathematical research.
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103311 Linear Algebra Il 4(4-0-8)
Prerequisite : 103212 Linear Algebra | and Abstract Algebra, or consent of the School
Abstract linear transformations, invariant subspaces, direct products, sums and
quotients of vector spaces, isomorphism theorems, unitary, orthogonal and Hermitian
matrices, diagonalization, Cayley-Hamilton theorem, Jordan normal form, linear and

quadratic forms, tensor products, applications.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. Explain and prove some properties of linear transformations and vector space
isomorphisms over real and complex finite dimensional vector spaces;
find the matrix of a linear transformation after a change of basis;
find algebraic and geometric multiplicities of an eigenvalue;
find invariant subspaces of a linear transformation;

explain and determine direct sums and quotients of vector spaces;

A L A

explain the concepts and the properties of Hermitian, orthogonal and unitary

linear transformations and diagonalize such matrices;
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7. find the Jordan normal form of a complex matrix;

8. find the matrix of a quadratic form;

9. explain the concepts and the properties of tensor products of vector spaces.
10. solve small-sized theoretical problems related with the course contents by

using mathematical reasoning.
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103312 Topics in the History and Philosophy of Mathematics 4(4-0-8)
Prerequisite : 103221 Advanced Calculus or 103105 Calculus Ill, or consent of the School

This course may include topics of interest in the history of mathematics from
various periods, the nature of mathematics as a discipline, the methodology and

epistemology of mathematics.

Expected Learning Outcomes :
On completing this course, will be able to
1. Explain the historical foundations of the analysis of the infinite focusing on
Cardano, Descartes, Newton and Euler.

2. Present the Calculus in its historical context in the 17™ and 18™ centuries.
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3. Explain the creation of mathematical rigor in the 19" century via Cauchy,

Weierstrass and Peano for the calculus on one and several variables.
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103313 Number Theory 4(4-0-8)
Prerequisite : 103115 Principles of Mathematics, or consent of the School

Integers, divisibility, prime numbers, greatest common divisors, least common
multiples, the fundamental theorem of arithmetic, divisibility tests, Diophantine
equations, congruences and residue systems, number theoretic functions, multiplicative

functions.
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Expected Learning Outcomes :

On completion of this course, students are able to:

1. explain and prove some elementary properties involving divisibility, prime
numbers, greatest common divisors, least common multiples;

2. apply the fundamental theorem of arithmetic to solve some elementary
problems in number theory;

3. explain the divisibility tests for some positive integers;

4. determine the integral solutions of linear diophantine equations;

5. explain the definition of congruences and residue systems, prove some
elementary properties of congruences, and solve systems of linear
congruences;

6. apply Euler-Fermat’s theorem and Wilson’s theorem to solve some
problems in number theory;

7. explain the key concepts of multiplicative functions, and calculate the value

of some number theoretic functions.
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103314 Discrete Mathematics 4(4-0-8)
Prerequisite : 103115 Principles of Mathematics, or consent of the School
Algorithms, counting, permutations and combinations, the Pigeonhole Principle,

recurrence relations, order relations and structures, graphs, trees, Boolean algebra.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. design algorithms to solve mathematical problems;
explain counting, permutation, combinations and their applications;
explain the Pigeonhole Principle and apply it;

explain properties of recurrence relations and find their closed forms it;

AR

explain properties of order relations and structures, graphs, trees, Boolean

algebra and apply them.
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103322 Topology 4(4-0-8)

Prerequisite : 103323 Multivariable Analysis, or consent of the School

Review of metric spaces, topological spaces, product spaces, connectedness,

compactness.

Expected Learning Outcomes :

On completion of this course, students are able to:

1.

state the definitions of metric spaces, open sets, closed sets, neigbourhoods,
closure, interior and boundary;

explain the concepts and give proofs on convergent sequences and Cauchy
sequences in metric spaces and complete metric spaces, and on continuous and
uniformly continuous functions in metric spaces;

explain the definition and the properties of general topological spaces and prove
theorems about closed sets, neigbourhoods, closures, interiors, exteriors and
boundary in topological spaces;

explain the definition and the properties of Hausdorff spaces and dense sets;
explain the definition and the properties of bases and subbases of topological
spaces, and describe the concept of subspace of a topological space;

explain the concepts and give examples of product spaces and quotient spaces,
and prove theorems related with product and quotient topologies;

explain the concepts and give proofs on continuous functions and
homeomorphism;

explain the definition of a connected space and prove theorems about connected
sets;

explain the definition and the properties of a compact space and prove theorems

about compact sets.
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103323 Multivariable Analysis 4(4-0-8)
Prerequisite : 103223 Analysis Il and 103212 Linear Algebra I, or consent of the School
The Euclidean metric, topology of Euclidean spaces, continuous maps,
differentiation under the integral, the total derivative, differentiation theorems, Mean
Value Theorem and Taylors’ s Theorem, Implicit Function and Inverse Function
Theorems, extreme values of functions, the Riemann integral in Euclidean space,

Fubini’s Theorem, change of variables in integration.
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Expected Learning Outcomes :

On completion of this course, students are able to:

1. explain basic concepts and properties and solve problems related with
topological notions in Euclidean space, including the Euclidean norm and metric,
open balls and open sets, compact and connected sets, continuous maps and
convergent sequences;

2. explain the mathematical concepts of total derivative and differentiability in
Euclidean space, compute the various derivatives and apply the chain rule;

3. explain and apply the Mean Value Theorem and Taylor’s Theorem of functions
of several variables;

4. solve optimization problems involving several variables, with or without
constraints.

5. Explain the definition of the multiple Riemann integral and its properties, and
compute some integrals by iterated integrals.

6. change variables in multiple integrals,

7. solve small-sized theoretical problems related with the course contents by using
mathematical reasoning.
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103343 Statistical Forecasting Techniques 4(4-0-8)
Prerequisite : 103342 Probability Theory, or consent of the School

Quantity forecasting, methods of forecasting, moving average method,
exponential smoothing, adaptive forecasting, forecasting of Holt’s method, Winter’s

method, time series analysis by Box-Jenkings.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. describe the concept of statistical forecasting;
2. explain the moving average method, exponential smoothing, adaptive
forecasting, forecasting by Holt’s method and by Winter’s method,;
3. compute forecasts using the moving average method, exponential smoothing,
adaptive forecasting, forecasting by Holt’s method and Winter’s method;
4. explain and compute the forecasts using the Box and Jenkings method;

5. compute the forecasts using available statistical software.
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103344 Regression Analysis 4(4-0-8)
Prerequisite : 103342 Probability Theory, or consent of the School

Simple linear regression model, multiple regression model, parameter
estimation, test of hypothesis, regression diagnostics, autocorrelation and

multicollinearity problems, model selection

Expected Learning Outcomes :
On completion of this course, students are able to:
1. describe concepts and methods of simple and multiple regression and

correlation;

2. describe the theoretical basis for regression analysis;
3. write simple and multiple linear regression models in matrix format;
4. build regression models;
5. present the results using available statistical software;
6. give an oral presentation by PowerPoint on interdisciplinary issues relating to re
gression analysis.
103361 AMAAIEATAINTUNITIRY 4(4-0-8)

Fwdaduneu : 103342 Ngefemutazly w3elagAuuYoUTEIEI YY)

[y

KLUUINABINAINDEI9918 AUNSNEUFDAMINULEES AUNSTNINTAMULELD LUUINADINAA

1 a 14

WUUTYR NMSUSMISNAUUaNNING dyandevieatm uwasdygynazdwaudualunientd

o

ASIANTANTLADN N1TA9TIAINSIENTANTLADN IAINTTUNITHU

nansiFeuianand ;
nfnunikiumedvifiasansodellil
1. Uiimwé’ﬂmmasaumagmﬁaﬁmmLLUUfﬁ’ﬂammmmaﬂNdwléf
2. efunganumngvesduniwdUasnmndsaarauningidanudsdld

3. 95UN8ANULANANNTENINNAUNSNEURAPINULESLaE AUNSWENTAULAs L

§-52



nangasIneneansiudin awivindnmans uPe.2

4, Uiimwé’ﬂmmazamﬁgwmﬁmé}’ummLLUUfﬁwaamm@qu%qmiéf
5. Usggndizesduninduasnanudssuazdunindidaudsddunisuinisngy
wannng wazaianquuanvindetieiela
6. B3UNBANUNINBYDIT A ToEE T SyanTlzdweaududilunienth uaz
n3IENsaANSIAeN
7. sSuneAruansesddevieaimt dyainsdweududilunienii ua
ATEIsavsLaenta
8. UsIENENSNMIEIMSUNIIRITIAATIENsASdenls
9. Uszgndldmmdiferfuauning uazeysiudvesdunsndvdaming  lunisdanis
AuAsdeeadele
103361 Mathematics for Finance 4(4-0-8)
Prerequisite : 103342 Probability Theory, or consent of the School
Simple market models, risk-free assets, risky assets, discrete time market models,
portfolio management, forward and future contracts, options, option pricing, financial

engineering.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. describe the fundamental concepts and assumptions of the simple market
models;
2. explain the meaning of risk-free assets and risky assets;
3. explain the difference between risk-free assets and risky assets;
4. describe the fundamental concepts and assumptions about the discrete
time market models;
5. apply risk-free assets and risky assets to portfolio management, and
construct the simple portfolios;
6. explain the meaning of forward contract, future contract and option;
7. explain the difference between forward contracts, future contracts and
options;
8. describe the key concepts of option pricing;
9. apply the various assets and derivative securities to simple risk

management;
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103362 The Theory of Interest 4(4-0-8)

Prerequisite : 103102 Calculus II, or 103122 Analytical Calculus I, or consent of the
School

The measurement of interest, solution of problems in interest, basic annuities,

more general annuities, amortization method, sinking fund method, yield rate, bonds

and other securities, applications.

Expected Learning Outcomes :
On completion of this course, students are able to:

1. describe the basic concepts of effective rate of interest, simple interest,
compound interest, present value and accumulated value and apply these
concepts toward solving financial problems and annuity problems;

2. construct the amortization schedules and sinking fund schedules;

3. compute reinvestment rates, yield rates and time-weighted rates of interest;

4. compute prices and values for bonds and other securities, such as stock and

common stock.
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103411 Topics in Geometry 4(4-0-8)
Prerequisite : Consent of the School
This course covers topics in geometry. Course contents varies according to

students’ interests, requirements and the current trends in this field.
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103412 Topics in Algebra 4(4-0-8)
Prerequisite : Consent of the School
This course covers topics in algebra. Course contents varies according to

students’ interests, requirements and the current trends in this field.
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103421 Topics in Analysis 4(4-0-8)
Prerequisite : Consent of the School
This course covers topics in analysis. Course contents varies according to

students’ interests, requirements and the current trends in this field.
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103422 Topics in Applied Analysis 4(4-0-8)
Prerequisite : Consent of the School
This course covers topics in applied analysis. Course contents varies according to

students’ interests, requirements and the current trends in this field.
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103441 Topics in Probability 4(4-0-8)
Prerequisite : Consent of the School
This course covers topics in probability. Course contents varies according to

students’ interests, requirements and the current trends in this field.
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103442 Topics in Statistics 4(4-0-8)
Prerequisite : 103342 Probability Theory, or consent of the School
This course covers topics in statistics. Course contents varies according to

student’s interests, requirements and the current trends in this field.
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103452 Topics in Numerical Analysis 4(4-0-8)
Prerequisite : Consent of the School
This course covers topics in numerical analysis. Course contents varies according

to students’ interests, requirements and the current trends in this field.
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103461 Topics in Applied Mathematics 4(4-0-8)
Prerequisite : Consent of the School
This course covers topics in applied mathematics. Course contents varies

according to students’ interests, requirements and the current trends in this field.
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103462 Topics in Mathematical Modeling 4(4-0-8)
Prerequisite : Consent of the School
This course covers topics in mathematical modeling. Course contents varies

according to students’ interests, requirements and the current trends in this field.
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103463 Topics in Mathematical Finance 4(4-0-8)
Prerequisite : Consent of the School
This course covers topics in mathematical finance. Course contents varies

according to students’ interests, requirements and the current trends in this field.
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103621 Functional Analysis 4(4-0-8)
Prerequisite : 103311 Linear Algebra Il and 103322 Topology, or consent of the School
Normed linear spaces, Banach spaces, bounded linear operators, dual spaces,
inner product spaces, Hilbert space bases, Riesz-representation theorem, self-adjoint,
normal and unitary operators, Hahn-Banach theorems, uniform boundedness principle,
open mapping theorem, closed graph theorem, reflexive spaces, weak-and weak* -

convergence.

Expected Learning Outcomes :

On completion of this course, students are able to:

1. explain fundamental concepts, properties and theorems of general normed
linear spaces;

2. explain fundamental concepts and properties and theorems of bounded linear
operators on a normed linear space;

3. explain fundamental concepts, properties and theorems of general Hilbert
spaces and the bounded linear operators on them;

4. state and explain the fundamental theorems of functional analysis, including the
Hahn-Banach theorem, uniform boundedness principle, open mapping theorem
and closed graph theorem;

5. provide examples and counterexamples relating to the major theorems in the
course;

6. solve theoretical and practical problems related with all of the course contents by

using correct mathematical reasoning and notation.
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103622 Measure Theory 4(4-0-8)
Prerequisite : 103323 Multivariable Analysis, or consent of the School
Measurable spaces, measures, the Lebesgue integral, convergence theorems, the

LP -spaces, Radon-Nikodym theorem, Fubini’s theorem, Borel measures on the real line.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. explain fundamental concepts and the main theorems related with measures,
including sigma-algebras, measurable spaces and measurable functions;
2. describe the Lebesque integral and its properties, including the main relevant
theorems;
3. explain the difference between Riemann and Lebesgue integral,
4. describe the construction of the L -spaces and their properties, including the
relevant theorems;
5. describe the connection between Borel measures on the line and distribution
functions;
6. provide examples and counterexamples relating to the major theorems in the
course;
7. solve theoretical and practical problems related with all of the course contents

by using correct mathematical reasoning and notation.
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103631 Advanced Ordinary Differential Equations 4(4-0-8)
Prerequisite : 103311 Linear Algebra Il and 103323 Multivariable Analysis, or consent of
the School

First-order differential equations, initial value problems, existence, uniqueness
and continuity of solutions, the contraction principle, existence and uniqueness
theorems, continuity of a solution with respect to parameters, non-extendable solution,
dynamical systems, the perturbation equation, systems of linear equations, periodic
systems of linear ordinary differential equations, linear equations of m-th order, and

stability theory.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. solve linear and fractional first-order ordinary differential equations;

2. find domains where functions satisfy Lipschitz conditions;
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3. apply existence and uniqueness theorems to normal first-order systems of
ordinary differential equations;

4. analyze properties of solutions of initial value problems such as dependence on
parameters and extension of solutions;

5. apply stability analysis to linear and quasilinear systems of ordinary differential

equations.
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103632 Principles of Partial Differential Equations 4(4-0-8)
Prerequisite : Consent of the School

Basic definitions and examples, first-order PDEs, the Cauchy problem, method of
characteristics, quasilinear, first order PDEs, quasilinear systems of partial differential
equations, Cauchy problem, hyperbolic systems of quasilinear first order equations,
linear second-order PDEs, well-posed problems, elliptic equations, maximum principles,
harmonic functions, solution of the Dirichlet problem on a ball, subharmonic functions,
the Ascoli-Arzela theorem, theorem of existence of a Dirichlet problem, properties of

parabolic equations, Dirichlet and Neumann problems.

Expected Learning Outcomes :
On completion of this course, students are able to:

1. use the method of characteristics for a solving a first-order partial differential
equation with a single unknown function;

2. construct appropriate conditions on the surface where a solution has a
discontinuity;

3. find characteristics of a system of partial differential equations, conditions on
them, and formulate a non-characteristic initial value problem for a system of
quasilinear partial differential equations to find domains of uniqueness of a
solution of initial value problems for a hyperbolic linear system of first-order
equations;

4. use weak and strong maximum principles for analysis of an elliptic second-order
PDE;

5. formulate and analyze Dirchlet and von-Neumann problems.
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103651 Numerical Linear Algebra 4(4-0-8)

Prerequisite : 103311 Linear Algebra I, or consent of the School

Analysis and computational aspects of linear algebra and matrices by focusing on

matrix factorization, systems of linear equations and iterative methods, least squares

problem, eigenvalue problems.

Expected Learning Outcomes :

On completion of this course, students are able to:

1.

explain fundamentals of floating point operations: finite precision matrix
computation, floating point number models, round off analysis;

explain and work with fundamental concepts of linear algebra: vector-matrix
operations, partitioning of a matrix, banded matrix, vector and matrix norms;
apply direct methods for solving linear systems of algebraic equations: Gauss
elimination method, singular value decomposition (SVD), LU-factorization,

apply methods of factorization: Cholesky factorization, sweep and LU
factorization for tridiagonal systems, Householder reflection;

apply iterative methods: Jacoby and Gauss-Seidel methods, SOR-methods.
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103761 Continuum Mechanics 4(4-0-8)
Prerequisite : Consent of the School

Analysis of stress and deformation at a point and the derivation of the
fundamental equations by applying the basic laws of conservation of mass, energy, and
momentum and those of thermodynamics; development of relationships (constitutive
laws) between stress, strain, and strain rate; basic equations governing the behavior of

any continuum and applications to solids and fluids.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. use fundamental algebraic properties of tensors;
2. operate with tensor coordinates;
3. apply tensor calculus, such as covariant derivatives of first and second orders,

and their representations in various coordinate systems;
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4. use curvilinear coordinate systems, in particular, cylindrical and spherical
coordinate systems;

5. formulate conservation laws of used in continuum mechanics;

6. apply elements of mathematical thermodynamics;

7. derive mathematical models from the main principles of continuum mechanics.
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205501 Entrepreneurship and Innovation 2(2-0-4)
Prerequisite : None

Study of entrepreneurship, innovation and technology business, open
innovation, attitudes and motivation of innovative entrepreneurs and social
entrepreneurs, characteristics of successful entrepreneurs, new venture process,
business model generation and business plan, business frost & sullivan feasibility and

problems of new ventures.
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205502 Opportunity and Feasibility Analysis 2(2-0-4)
Prerequisite : None

Identify potential opportunities, trend and market analysis, technology
roadmap and forecasting, opportunity assessment, develop a business concept and

vision, customer’s insight and customer validation, and feasibility analysis.
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205503 Intellectual Property Strategies 2(2-0-4)
Prerequisite : None

Concepts and principles of intellectual property management, intellectual
property from research and development, patent searching, intellectual property
laws and methods of intellectual property protection, intellectual property valuation

and method in creating return on intellectual properties.

205504 N159BNLUULASWRAILINANN 9 Tnsl 2(2-0-4)
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205504 Product Design and Development 2(2-0-4)
Prerequisite : None

New product design and development process, customer-focused design/
human-centered design process, idea generation, new product idea filtering and

assessment, design trends, prototyping, and market testing.
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205505 Service Design 2(2-0-4)
Prerequisite : None

Concepts and principles of service, principle and development of service
design thinking, service design thinking, human-centered design, service design

process and tools, designing service business model and service blueprint.
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205506 Business Models and Strategies for New Venture 3(3-0-6)
Prerequisite : None

Business model and strategic management concept, business environmental
analysis, business lifecycles, analyzing existing business models, developing a
business model for a new startup venture, and testing business model building block,

formulating strategies for new venture, and internationalization strategies.
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205507 Entrepreneurial Marketing 3(3-0-6)
Prerequisite : None

Marketing for new products and new markets, market opportunity analysis
and evaluation, market segmentation strategies, value proposition design, marketing
strategies and marketing plan, the use of internet in marketing, new product launch,

branding and brand management, and marketing metrics.
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205508 Entrepreneurial Finance 3(3-0-6)
Prerequisite : None

Principles of entrepreneurship, financing for entrepreneurial processes from
start-up to harvesting, cost structure and financing need analysis, revenue model
analysis, financing from money and capital markets, analysis and evaluation of

financing sources, and cash flow analysis,
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205509 Supply Chain for New Venture 2(2-0-4)
Prerequisite : None

Introduction to logistics and supply chain for new venture, demand
management, resource planning, material flow, procurement and inventory,
transportation systems, warehouses, distribution systems, reverse logistics, logistics

cost, and outsourcing.
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205510 Venture Capital and Private Equity Investing 2(2-0-4)
Prerequisite : None

Principles and methods of fund raising and business value, business decision
making regarding risk and return of investment, venture capital and private equity
investing, social impact investors, deal structure evaluation and negotiation, value

creation and exit strategies.
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205511 Legal Aspects of Entrepreneurship 2(2-0-4)
Prerequisite : None

Introduction to laws, person and property, juristic acts, contract, obligation,
wrongful acts, sale, hire of property, hire purchase, surety ship, pledge, mortgage,
bills and cheques, partnership, limited company, shares, stock exchange,

employment laws, tax laws, electronic commerce and unfair contract terms.
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205512 Managing a Growing Venture 3(3-0-6)
Prerequisite : None

Principle and definition of business growth, opportunities and challenges in
managing a growing business, growth models and strategies, cash flow management,
organization design for growth, and human resource management issues in a growing

business,
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205513 Entrepreneurship Practicum | 1(0-4-0)
Prerequisite : None

Practice in Identifying potential opportunities, trend and market analysis,
selecting technology, opportunity assessment, develop a business concept and

vision, customers and customer validation, and feasibility analysis.
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205514 Entrepreneurship Practicum I 1(0-4-0)
Prerequisite : None
Practice in new product design and development, business model

development, and marketing strategies
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205515 Entrepreneurship Practicum llI 1(0-4-0)
Prerequisite : None
Practice in business model validation, business planning, and financing plan

for new venture.
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103391 Pre-cooperative Education 1(1-0-2)
Prerequisite : None

Principles and concepts relating to Cooperative Education; processes and steps
of undertaking Cooperative Education; protocols relating to Cooperative Education; basic
knowledge and techniques on job application such as workplace selection, writing job
application letter, job interviews and communication skills; basic knowledge necessary
for undertaking Cooperative Education at the workplace; work systems and quality
management at the workplace; presentation and report writing techniques; personality

development; preparing for success.

Expected Learning Outcomes :
On completion of this course, students are able to:
1. have a deep understanding of the concepts, principles, processes and
procedures as well as relevant regulations of Cooperative Education.
2. have knowledge and basic skills to work in the enterprises.
3. have knowledge and skills in presentation and academic report writing.
4. have the basic skills in personality development to adapt themselves to work

environment.
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103393 Cooperative Education | 8 credits
Prerequisite : Third year standing according to the study plan, and 103391 Pre-
cooperative Education

Students have to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester (at least 16
weeks) to provide the opportunity for students to work and apply knowledge they learn in
their own disciplines to solve problems in real enterprises. Once they completed the work,
students have to submit an operational report and present their performance results to the
school faculties for the assessment according to the school's specification. The school
faculties and job supervisor(s) will determine the results as either pass or fail based on the
students' performance on the assigned work and the operational reports as well as their

performance at the interview and seminar activities after completing work at the workplace.
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Expected Learning Outcomes :

Students will practice and apply the knowledge they learn in their own disciplines
to solve problems in real enterprises. This will lead to increase knowledge and
understanding of academic content even more, enhance the skills and professional
experience and develop students’ skills such as interpersonal relationships., teamwork skills,

planning, management skills, and so on.
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103492 Research Project 8(0-24-0)
Prerequisite : Fourth year standing according to the study plan

This project is intended to introduce the student to the methodology of
mathematical research. Through literature search, literature review, individual study,
discussion, oral presentation and the writing of a research report, the student will

explore a topic on the frontier of mathematical research.
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103493 Cooperative Education Il 8 credits
Prerequisite : 103393 Cooperative Education |

The student applies his/ her mathematical knowledge by engaging in full-time
academic or professional work as a temporary staff member at a workplace for one
entire cooperative education trimester according to the School’ s specification. After
completion of the work trimester, the student will submit an operational report and

present his/her performance results to the School.

Expected Learning Outcomes :

Students will practice and apply the knowledge they learn in their own disciplines
to solve problems in real enterprises. This will lead to increase knowledge and
understanding of academic content even more, enhance the skills and professional
experience and develop students’ skills such as interpersonal relationships., teamwork skills,

planning, management skills, and so on.
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101303 Science Communication in the Digital Age 3(3-0-6)

Pre-requisite : None

Principles of communication in the digital age; meaning, significance,
components and process of communication in the digital age; communication in the
digital age attribute including interpersonal communication, group communication,
organizational communication and digital science communication, Impact of science

communication to social, culture, economic and politic
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202292 Technopreneur 2(2-0-4)
Prerequisite: None

The study of entrepreneurship and technology business, analysis and feasibility
studies of projects including simple business plan development e.g., business idea
grooming for concept/ product value creation, research and development of product
for commercialization, marketing analysis, organization analysis and management,
production analysis, financial and tax analysis, business start-up and the development of

technopreneur for sustainable growth
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Expected Learning Outcomes:
After completing the course, students are able to describe techology
entrepreneurs' process of idenfifying and anyalzing business opportunity, and their

motivation to pursue the ideas
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235377 Intellectual Properties Management 3(3-0-6)
Prerequisite : None

Concepts and principles of intellectual property management, intellectual
property from research and development of business, creativity development and
assessment, innovation development in business, principle of organizational knowledge
management, ethics of creativity, intellectual property laws and methods of intellectual
property protection, intellectual property valuation and method in creating return on

intellectual properties.
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