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(Applied Quantitative Sciences in Industrial Engineering)
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Mathematical models and methods for decision making in analysis, design and control
of industrial production systems, mathematical programming models, probabilistic and stochastic
models, basic industrial data analysis and forecasting using statistical methods and manufacturing

simulation under uncertainty.
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(Linear Optimization)
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Theory of the simplex method, duality, sensitivity analysis, degeneracy, revised
simplex method, bounded variables problems, generalized upper bouned technique,
decomposition, parametric analysis, multiple objectives linear programming, linear

complementary, case studies with computer solutions.
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(Non-Linear Optimization)
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Analysis of convex programming including convergence, duality, general procedures
for unconstrained and constrained problems, Kuhn-Tucker theorem, Lagrangian method, quadratic
programming, geometric programming, separable programming, fractional programming, and non-

convex programming.
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(Dynamic Optimization)
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Bellman’s principle of optimality, integer optimization, path problems, equipment
replacement, knapsack, assignment, production scheduling and facility location problems,
stochastic optimization, Markov decision processes, calculus of variation and optimal control with

major emphasis on algorithmic development and curse of dimensionality.

01206524 msmAvEeiigalulasstieau 3(3-0-6)

(Network Flows Optimization)
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Conservations of flows, definition and linear network flows modeling, shortest path,
maximal flows, minimum cut, graphs and tree diagram, out-of kilter algorithm, minimum cost

network flows algorithms, basic concepts of non-linear and time varying network.
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(Integer and Combinatorial Optimization)
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Examples of integer programming models, primal and dual plane method, all integer
cutting planes, branch and bound algorithms, 0-1 programming, group theory, NP- completeness,
cutting stock problems, traveling salesman problems, vehicle routing problems, quadratic

assignment problems, solving non-linear integer programming using dynamic programming.

01206526 NITHIANNUIENFALUUNAILINY NN 3(3-0-6)
(Multiple Criteria Optimization)
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Multiple criteria examples, multi attribute decision analysis, linear multiple Objectives
programming, objective rows parametric programming, goal and compromising programming,
concepts of utility function, non-dominated solution, efficient points, optimal weighting and

human judgment, non-linear and integer case studies.
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(Fuzzy Decision Analysis and Optimization)
mwmqmm%duéﬁumqwﬁmm AIANIUNNTYR TNUIULALIAVAMA TTUULATATINAENS
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Fuzzy aspects of set theory, set operations, numbers and arithmetic, system and logic,

relations, regression events, decision analysis, optimization and clustering, case studies.
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(Stochastic Modeling and Analysis)
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Modeling of basic stochastic processes including random walks, Poisson process,
discrete and continuous Markov chains, birth-death process, renewal phenomena, semi-Markov
process, regenerative process, branching, diffusion and stationary processes, brownian motion and

martingales.
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(Reliability Theory)
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Deterministic and probabilistic reliability models and its applications, reliability analysis
with emphasis on modeling time to failures with exponential, Weibull, gamma, and normal

distributions, single and multiple elements, redundancy, reliability optimization.
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(Simulation Modeling and Analysis)
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Discrete event simulation, development of computer simulation models, model

validation and verification, random number generation, input data analysis, estimation theory and

goodness of fit test.
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(Game and Decision Theory)
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Definition of matrix game and min-max theorem, search of optimal policy for discrete
and continuous games, relationships between linear programming and game theory, infinite game,
analysis and basic solution techniques using case studies and decision theory under uncertain

information.
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(Engineering Experimental Designs)
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Analysis of variance, single factor experiment with block, completely randomized and Latin square
design, fixed and random effect, factorial design, fractional factorial design, nested and split plot
design, experimentations in regression analysis and response surface methodology.

01206542 n1FAATIVITRYALATNITAANBELUUUIEYNA 3(3-0-6)

(Applied Data and Regression Analysis)
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Reviews of descriptive statistics, simple linear least squares, multiple regression, polynomial
regression, stepwise regression, multicolinearity, correlation. nonlinear, least squares and transformations,

techniques of application with use of computer packages.
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(Applied Statistics in Quality Control)
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Sampling and life testing procedures in evaluating product quality with emphasis to
optimal sample size, performance specifications, military standards and federal regulations, review

of recent research in applied probability and statistics in quality control, applied optimization in

quality assurance, Taguchi method.
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01206551 msaanqum‘smaﬁaqﬂnmﬁumﬁ%mﬂaﬁgﬁ 3(3-0-6)

(Design of Facility Layout and Locations)
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To develop an understanding of the principles of manufacturing, facility layout and
location, material handling systems, warehouse and storage systems, the course emphasizes on
modeling, design, analysis and problem solving techniques, a mini research experience will be

provided.

01206552 N1SIEIAINULATNITINIU 3(3-0-6)

(Sequencing and Scheduling)
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Deterministic/probabilistic nature of sequencing and scheduling problems, single and
multiple machine scheduling, modern industrial scheduling environments such as flexible shop
system, computerized material handling systems, measurement of solution technique

effectiveness, project scheduling with emphasis on time/ cost tradeoff and resource leveling and

constraints.

01206554 szuUUNITHAALazanaUnITuEaTE WY 3(3-0-6)
(Modern Production and Industrial Systems)
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Comprehensive knowledge of the functional activities that typically occur within
manufacturing facilities, information associated with these manufacturing activities, modeling

techniques and problem-solving methodologies for manufacturing systems.
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(Engineering Project Management)

1A59851990409ANTIUNITUIMITIATINTT MSUTEYNALENITIATIENLATIRI8UlEN1TI N
LazN1TINAITINAIEMTUdRaIdURansTululATINIslaeiaNTeTEeEa1 ANLEAIY BINIULAY
n3nensduY nmsairsgrudeyadiniunsuimslasinis msdanssudszinavyudoululasinis meda
nsmuauiazanulasansiiduluamunauninsgiu msdanislaseu msdanislasinisuuueseia
waZN13IANITIATINITIENINUIELNA

Organization structures of project management, applying network analysis in planning
and scheduling of each project activity with consideration of total time, cost, labor and other
related resources, data base systems for project administration, capital budgeting, control and
operations techniques for meeting project due dates, project management standard, virtual

project management and global project management.

01206562 N13INHAUNITHEALAZNITAIUANTUAIAIARY 3(3-0-6)
(Production Planning and Inventory Control)
ANIINUATANUAIAYVBINITINUNUNITHEALAZAIUANFUAIAIARY INATANITAIS

wuudnaes sty ssuunmsudsanuulng nsdifnundymaneurunisnintasAIuANEUAIAIAG]
Overview and importance of production planning and control, modeling techniques,

problem-solving methodologies, alternative production systems, real-world manufacturing

planning and control cases.

01206563 FAINTTUTTUULALNITIANITININTTIN 3(3-0-6)

(Systems Engineering and Life Cycle Management)

MANIAINTIITYUL 1)3n5TInU093EUU NTEUIUNTIBNLUUTLUU NM1500NLULTIdHANTEN Y
seaudululalunsufiRnu nsduadunuluindns®in mseenuuundndusiionnuidedols
Auasalun1sUngesne nmsadlsfandannisemansuazanudululdmaasugeans nsussgnd 33
BeUnauitensdansnuimnsussuy

Principles of system engineering, system life cycle, system design process, designs
affecting operational feasibility, life cycle costing, designs for reliability, maintainability, human

factors supportability and economic feasibility, application of quantitative methods for system

engineering management.
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01206565  N15AANTTIULBNUIT 3(3-0-6)
(Maintenance Management)
VNANNITLAZRUUTINDIVDIULBUUITY NTEUIUNMTIATIYIANNABING
VBNENIN LL'JG]EQ{EJLI‘VI’Nﬁﬁﬁ‘\] mmgmmmﬂaamﬁaLLaz@mmw ATIATITNTEUU
N15MTIIAAMIUANINUALANUANNAIVONIUYDUUITI NITINMHULALNT
AIUAY NFARLEBNLATAIUANAUAIAIASY Uadeiuauuazn15IneIAng N3
dsiudeya uagnsmuguuieasufinnes n1sinuszaninmiaiosing
lagsa3 NSUITSNYILUUNING SeuuABLIWasdmTuNugouUlge
Principles and models of maintenance, processes for analyzing
requirements of business environments, safety and quality standards,
system analysis, maintenance failure and condition monitoring, planning
and control, inventory selection and control, human factors and
organization, information flows and computer control, overall equipment
effectiveness, total productive maintenance, information system for
maintenance.
01206567 MTAATIEHUAZAIUANNTTUIUNTTANTUIIY 3(3-0-6)
(Operational Flow Analysis and Control)
nslvadaiuiuaudenisujiRnuesdns nseenwuumsinadsiniunuludoulunis
yhaufiuands msfesanisufjiinuvesnisinadsdniunig msleseinislvadeiuiuau nng
41899113 AT L EUIY
Operational flow on organizational performance, operational flow design in different
working conditions, performance measurement of operational flow, operational flow analysis,

operational flow simulation.

01206572  MMIAUANLTIAUAVALABUNAADSANNTUNTEUIUNITHEN 3(3-0-6)
(Computer Numerical Control of Manufacturing Processes)
noufkaznisuszgndnisauguiieiaariieasuiiunesdviuiaieadng daudszneu

Tnssadaedosdns ssuunmsmuguuazmadeulusunsy madeulsunsutududeiiowasaeufinnes
Theory and application of computer numerical control for machine, machine

structural elements, control systems and programming, manual and computer part programming.
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01206591 521U8UITINENINIAINTIUYAFINANT 1(1-0-2)

(Research Methodology in Industrial Engineering)

nanN1skar eideuITNITIINIIAINTIURAAINNIT Mgty wiiiediivun
viateauAde Wewswdeyaile nsnwsunTITe Mmadvuadiegisuazimaiinitnng nMsinsey
WUIHARaENITITAINANITITE MITAYINTIBU NsauekaznIswIeNAunSau Tunsuseyuuaznis
AfuluNTaITIvING

Research principles and methods in industrial engineering, problem analysis for
research topic identification, data collecing for research planning, identification of samples and
techniques, research analysis, result explanation and discussion, report writing, presentation and

preparation for journal publication.

01206595 A1SANWIAUAINDETY 3,3
(Independent Study)
msAnuAuedeaues luiideiaulassiuusygn Seussadunenuwavinaushu
miaaué’mnwzﬁ%ufjmﬁwuaqﬂ%zyauniw WA ¥
Individual study on selected topics from industrial applicable problems (for non-thesis

programs only).

01206596 L%IENLQWﬁSVIN%ﬂ’JﬂiS&IQﬁﬁ’]MﬂWi 3(3-0-6)
(Selected Topics in Industrial Engineering)
Feuanigmimnssugaamnsiussiuuiygly dedeavdsunasiuluusazaie

N15ANWN
Selected topics in industrial engineering at the master degree level, topics are subject

to change each semester.

01206597 &uuun 1,1
(Seminar)
mshiauenazeduTeteihalamdimnim  guanmnng luseduuiyanlv
Presentation and discussion on current interesting topics in Industrial Engineering at the

master degree level.
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01206598 Usyniiiaw 1-3
(Special Problems)
MsANWAUATINIIMNTIUERAMNNT SEAUUSan war Beussudowiusenu
Study and research in industrial engineering at the master degree level and compiled

into a written report.

01206599  Aneninus 1-12
(Thesis)

AelusyaiuUSanln wazSeuSsadouduinendnug

Research at the master degree level and compile into a thesis.

2) Medvriidusiaivuenudngns
01222521 N1SAANITAMUNINLINTIY 3(3-0-6)
(Total Quality Management)
msdantsnmnmdowiu enududiivmmsdugmuamm ssaumakagnslesgidoya s
TRUNY AN TENagS AU uAMNN MITarLaENSTANSNENSUARE NeywadnsUTulgs

[y

AN rLlos MIMUANNTEUIWNMEEEER Mafioua mslvrnudAgyiugnAezauianelaves
andn amudiiusseninaBeuasdweulussuumsiamsnmun i

Introduction to quality management, leadership in quality, information and data
analysis, strategic quality planning, leadership through quality, human resource development and
management, keys to continuous quality improvement, statistical process control, benchmarking,

customer focus and satisfaction, buyer-supplier relationship in TQM.

01222522 A1598NLUULAZNNTIANITHANYQUNU 3(3-0-6)
(Supply Chain Design and Management)
ulouen9nsyneaudn wlouiensddonaznisnan 1AT9918704a N1TINUNULALATS
IPE1AU NMITANTTTANAIAR N15IANITVUET ARSAUAINISVUENY N1SUSTTTUNANTALTNY kaEN1TRY
Distribution strategy, procurement and manufacturing strategies, information network,

planning and scheduling, inventory management, transportation management, warehousing,

material handling, performance and financial assessment.



Page 20 of 22

01222523 A1TIANITIZUUNITNER 3(3-0-6)

(Manufacturing Systems Management)

s3UUNMSHART 89dU UsBAnTesssuunsHan M5oenuuuLazn1sAlunuesyuunis
HAR N15INUHULAZNNTAIUANTEUUNTHER malulaguuunduasuiimeTdmSunMsnandesIu sEuuns
nanwuUlaledn MsUssgnadumesidalunisnés

Introduction to manufacturing systems, types of manufacturing systems, design and
operations of manufacturing systems, planning and control of manufacturing systems, group
technology, computer integrated manufacturing, Toyota production system, internet applications

in manufacturing.

01222531 n1FIRENsIAUL NMTUSTHIY WAZMTIATIZH 3(3-0-6)
(Performance Measurement, Assessment, and Analysis)
datunsinnagnisussiiiuvesaussaugluseivesdans UJUR wazyuana n1suszend ves

wiasile wosmadafioatenguansouy n1sinanssouzvesindinfiddydeguuuy Sndiu ns

sAUMETIMTININTIdeUNTInnuATaseusTiUaNTTOUE MTauD NMFlATIaNTTOuY
Emphasis on measurement and assessment of performance at the organizational,
functional, and individual level, applications of tools and techniques to establish a set of
performance, measures of key performance indicators in a ratio format, discussion includes
auditing into quality of measures used to reflect the performance level, presentation of

performance analysis.

01222542 MSIANITANUTUIAINT 3(3-0-6)
(Management for Engineers)
MFALNL MTUTEALOL kazmMTaTgiimunsinng mandlafauueduvdnnisiiie
nsdnsuagiuamaRnTUsEABaa wifin1sinn1sLagnITeeNLUUNTEUIUNTINANITEANTS
Planning, coordination, and analysis in management, understanding of pragmatic
aspects of key theories and concepts for better management, performing management

functions and designing a management process.
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01222543 msiATEIaATEgAEATdmTUIAINTsuLazn1sindulaiansiants 3(3-0-6)
(Economic Analysis for Engineering and Managerial Decision Making)
msdadulalumdmnssuuagnisinns uwdedunuiie  nnsdadula myiisginig

\AsEgAanAINsIUlagATaUAgUINTSARAANSELARUALANANTENUYEINTE NsUsEENANATlANTTNY

AfsnzandmunTieTsinITaLY N153ATIENNNTAMNUNELARENUIINR wazN1TUE18Mas

Mawdn MaleTgianuduiussenindunulasils navesfuileuaznn® wagnslinsginuidss

wazauliudueudmiunsindulafienisdanis
Decision making in engineering and management, cost concepts for decision making,

engineering economic analysis including discounted cash flows methods, application of
optimization techniques as in equipment replacement, capital budgeting, and capacity expansion,
cost and profit relationships, effects of inflation and tax consequences, and analysis of risk and

uncertainty for managerial decision making.

01222544 Ugy¥n15UKAZNITIANITAIUTUIAINT 3(3-0-6)

(Financial and Managerial Accounting for Engineers)

mmiﬁaaé’uﬁmﬁuﬁ’mﬁ NANNITUYT S189UNNNITRY NITAATIARGINTTUNNITRY
N193tAT1ENIUNITRY N15TAYINVYTENIUNTITIATIEAAMULUTUTIU HaZNITIATIANINATYFAENS
dwsunsinduleszevdy

Introduction to accounting, principles of accounting, financial reports, financial-
transactions analysis, financial-statement analysis, budgeting, variance analysis, and economic

analysis of short-term decisions.

01222545 N1353ANTITAUNUAINTUIAINT 3(3-0-6)

(Cost Management for Engineers)

mMsUszidiunnuidedelduazamidss mylnsevinisdnaulauazdunu - sauselovd ns
daaulanielinuliuiuou nsdaunaseninenudsaazyssleviifeadesiuanulasnfoveq
sywd HanszvuieAndon uaranuliuiouanmsiuuasmalulad anudidesiunasunfnieaty
N133AN13AUNU NITARAUNUAINAINTTULALAITIANITAUNUAINAINTTY  NITINUHUNITIANITAUNY
U5¥NaUsie NsUTEINAUYY NMTIATISANMUFURUSTEnINaiunY USuna n1swan wagiils N3
dnvieuUsERaLdun wagn15IansulseunIsauntelaRunudINin SEUUN1TIANITAUNY
Usznoudie mMIAndununudnin MsadununszuIung war MIdnassiuny msmuaumsidiunu
189Ul sEUNULULE AN URATAUYULINTTIU LaEN15AIUANNITTANT tnen1sUssliumsui iR ms

E]E]ﬂLL‘U“LIﬁ%“LIUﬂ’l’iﬂ’JUﬂNﬂ']ﬁ’ﬁﬂﬂ’l'ﬁLﬁE]ﬂ']iU'ﬁ%Lﬁu
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Reliability and risk assessment, decision and cost-benefit analysis. Decision making under
uncertainty, Balancing risks and involving human safety, potential environmental effects, and large financial
and technological uncertainties. Introduction on cost management and its concepts, activity-based costing
and management, cost management planning, including cost estimation, cost-volume-profit analysis,
master budgeting and capital budgeting, cost management systems, including job costing, process costing,
and cost allocation, operational control through flexible budgeting and standard costing, and management

control through performance evaluation including design of management control systems for evaluation.



