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LIST OF COURSES
1) HUMANITIES AND SOCIAL SCIENCES (BAS)

BAS 101 | English [ (IR) 2 @10y |
BAS 102 | English II (IR) 1 (240) BAS 101
BAS 201 History of Technology in Egypt (E) 3 4+2)
BAS 202 | Technology and Culture (E) 3 4+2) -
BAS 203 Research Methods and Report Preparation (E) | 3 (#+2) | BAS 102
BAS 301 Scientific Thinking (E) 3 (4+2) BAS 202
BAS 302 | Scientific Revolution (E) 3 (4+2) BAS 202
BAS 303 | Introduction to Political Science (E) 3 4+2) -
BAS 304 Mass Communication (E) 3 (4+2) ---
BAS 305 | Economics (E) 3 (4+2) ---
BAS 306 | Accounting and Finance (E) 3 (4+2) ---
BAS 307 | Marketing (E) 3 .(4+2) ---
l BAS 308 | Managerial Economics (E) 3 (4+2) BAS 305
l BAS 401 International Business Management (E) 3 (4+2) BAS 305 , IME 321
1 BAS 402 | Economics of International Business (E) 3 (4+2) BAS 401
BAS 403 | Law of Engineers (E) 3 (4+2) -
Communication Skills 3 (4+2) BAS 202

*  Concurrent, D Departmental Requirement, !
E Elective, [R Institute Requirement.



2) BASIC SCIENCE AND MATHEMATICS (BAS)

Q
-

CODE SUBJECT PREREQUISITES
BAS 111 Calculus [ (IR) 3 4+2) |-
BAS . 112 | Physics [ (IR) 3 @4+2) |--
BAS 113 | Chemistry (IR) 3 @4+2) |-
BAS 114 | Chemistry Laboratory (IR) 1 (0 +3) | BAS 113%
BAS 115 | Calculus II (IR) ; 3 lt+y |
BAS Physics II (IR) 3 (4 +2) | BAS 112
BAS 117 Physics Laboratory (IR) 1 (0O + 3) BAS 116*
BAS 118 I Bhysics Lab Il (F ELE) 1 (0 3) ) BAS 117

| BAS 211 Differential Equations (IR) 3-1(4+2) | BAS IS
BAS 212 Linear Algebra (IR) 3 4+ 2 BAS 115
BAS 213 (S;;L)is[ical Mechanics and Thermodynamics 3. |@+2) |Basi2
BAS 214 Material Science (IR) 3 4 +2) BAS 1127BAS 113
BAS 215 | Fluid Mechanics (IR) 3 (4 +2) | BAS 112, BAS 211
BAS 216 | Thermofluid Laboratory (IR) 1 (0 + 3) BAS 213, BAS 215
BAS. 217 Quantum mechanics (E) 3 4+ 2) BAS 116, BAS 211
BAS 218 | Fields and epergy (IR) 3 (4 +2) | BAS 116, BAS 211
BAS =311 Complex Variables and Applications (E) 3 (4 +2) | BAS 211
BAS 32 Probability and Random Variables (E) 3 4+ 2) BAS 115
BAS 313 | Suatistics for Applications (E) 3 @+2) | BAS 312

h%AS 314 | Methods of Engineering Analysis (E) 3 (4 +2) | BAS211, BAS 212 '
BAS 315 Geology (E) 3 4+2) |--
BAS 316 Electromagnetic Fields (E) 3 “4+2) BAS 115, BAS 116
BAS 317 | Linear algebra Il (E ELE) 3 (4 +2) | BAS212
BAS 318 | lotroduction to probability (E ELE) 3 (4 +2) | BAS 115
BAS @ 319 Numerical analysis and methods (E ELE) 3 “4+2 BAS 211
BAS 320 | Random variables (E ELE) 3 “4+2 BAS 318
BAS 321 Electrodynamics (E ELE) 3 (4 +2) | BAS 218

% —Conclrrent .
E = Elective,

D Departmental Requirement,
[R Institute Requirement.




3) CONSTRUCTION & BUILDING ENGINEERING (CBE)
I. ENGINEERING SCIENCES

SUBIECT

Descriptive Geometry and Engineering
Drawing I (IR)

PREREQUISITES

Descriptive Geometry and Engineering

EBE: 112 Dtawing I (1R) 1 (0+3) CBE 111
CBE 200 Engineering Mechanics (Statics) (D) 3 (4+2) BAS 112, BAS 115
CBE 201 Strength of Materials (D) 3% (442) BAS 115, BAS 214
CBE 202 | Strength of Materials Laboratory (D) 1 (0+3) CBE 201*
CBE 301 | Structural Analysis [ (D) 3 (4+2) CBE 201
302 | Structural Analysis II (D) 3 (4+2) CBE 301
311 Building Construction (D) 3 (4+2) CBE 112
331 Fundamentals of Hydraulic Engineering (D) 37 | (4+2) BAS 215
341 Construction Surveying (D) 3 (4+2) BAS 112, BAS 115
351 | Construction Materials (D) 3 (4+2) CBE 201, BAS 214
352 Construction Material Laboratory (D) | (0+3) CBE 351¥
E 409 | Structural Testing Laboratory (E) 1 (0+3) CBE 302
E 421 | Soil Mechanics [ (D) 3 (4+2) BAS 215, BAS315
422 Soil Mechanics Laboratory (D) 1 (0+3) CBE 421*
CBE 461 [mroducFion to Construction Management & 3 @+2) BAS 306 ]P
Cost Estimation (D)
CBE 507 | Structural Dynamics (E) 3 | (4+2) | CBE302, BAS 115 jJ
CBE 525 | Soil Mechanics II (E) 3 (4+2) CBE 421
CBE 555 | Construction Planning and Management (E) ~ | 3 (4+2) CBE 461
CBE 562 Techniques of Planning, Scheduling & 3 @+2) CBE 461
Control (D)
CBE 563 Financial .Managemcm & Accounting in 3 @+2) CBE 461
Construction (D) 1
CBE 564 Spe;ial P'roblems in Construction 3 (4+2) i
Engineering (E)

*. - Cencurrent,

E  Elective,

D Deparunental Requirement,
[R Institute Requirement.



3) CONSTRUCTION & BUILDING ENGINEERING (CBE)
[I. APPLIED ENGINEERING & DESIGN

COBRE SUBJECT S HOURS | PREREQUISITES

CBE 401 Design of Reinforced Concrete Structures (D) | 3 (4+2) CBE 302

CBE 402 | Design of Steel Structures (D) 3 (4+2) CBE 302

CBE 411 Design Theory (E) 3 (4+2) GBE 112, CBE 301

CRE = 412 Architectural Design [ (D) 3 4+2) CBE 311
Design & Construction of Earth St&

42 :

CBE 3 Boundation (D) 3 |4A+2) c CBE 421

CBE 451 Quality Control and Specifications (D) 3 (4+2) CBE 351, CBE 461

CBE 452 | Electrical Installations in Buildings (D) 3 4+2) BAS 116 ]

CBE 453 | Methods and Equipment for Construction (D) | 3 (4+2) CBE 351, CBE 401

CBE 505 | Steel and Concrete Bridges (E) 3 (4+2) CBE 401, CBE 402

CBE 506 Prefabricated, Water & Prestressed Concrete 3 4+2) CBE 401
Structures (E)

CBE 508 | Structural Reliability (E) 3 |@+2) | CBE401, CBE402 |

CBE 515 | Architectural Design I (E) 3 | (4+2) [CBEA4ll _ |

GBE = 531 Environmental and Sanitary Engineering (D) 3 (4+2) CBE 331

CBE 535 irEr;gauon and Hydraulics of Surface Drainage 3 @+2) CBE 331

CBE 536 Design and Construction of Marine 3 (@+2) CBE 331, CBE 401
Structures (E)

I [ntroduction to Transportat.on Planning & / |
4 2
CBE 541 Hislivesiy Desion (D) 3 (4+2) CBE 341
CBE 545 Development of Highway Facilities (E) 3 (4+2) CBE 541 iJ
I CBE 556 | Imspection, Maintenance and Repair of 3 | @+2) MTE 211, CBE 451

Structures (D)

CBE 557 Enylr.onmemal Control and Energy in 3 @+2) BAS 213. BAS 214
Buildings (E)

CBE 361 Construction Project Specifications, Bids and 3 (4+2) CBE 451, CBE 461
Contacts (D)

CBE 598 | Senior Thesis I (IR) 4 (0+8) Senior Standing
Senior Thesis II (IR) 4 | (0+8) | CBE 598 ﬂl

*  Concurrent,
E  Elective,

D Departmental Requirement,
[R Institute Requirement.




4) COMPUTER ENGINEERING (ICE)
[. ENGINEERING SCIENCES

SUBJECT ' \HOURS |PREREQUISITES
—— sl

Computer Programming [ (IR) 3 [(4+2) |-
203  |Computer Programming Laboratory (D) 1 {{0-£3) |ICE 0]
25 Logic Design (D) 3 (@+2) (ICE 116
212 |Electronic Circuits (D) 3 la+2) lICcE 116 |
213 Basic Electronics Laboratory (IR) 1 [(0+3) JICE 116 ]
241 Data Structures and Algorithms (D) 3 j(4+2) (ICE 101
242 Graph Theory (D) 3 |(4+2) |ICE 101, BAS 115
301 Software Engineering (D) 3 {4+2) HICE 241 ICE 203
310 Advanced Electronic Circuits (E) 3 [(4+2) |ICE 212
L Advanced Digital Electronics (E) 3 |(4+2) |ICE 211
312 Digital Systems Laboratory (E) 1L 10+3) JICE 311
322 Fundamentals of Communications Engineering (E) |3 [(4+2) |ICE 323
323  |Signals and Systems (D) 3 4=t 2)  [[CE 21 ICE 212
335 Numerical Computations (E) 3 (4+2) {BAS 212
337 [Programming Languages' (E) 3 [(a+2) [ICE 241, ICE 203 ?
431 Linear Programming (E) 3 {{a+2) . |ICE 247 ICE 335
432 (Computer Graphics (D) 3 [(4+2) |ICE 242, ICE 403
434 Anificial Intelligence (D) 3 |(4+2) |ICE 242 ICE 403 i
436 Theory of Computation (D) 3 l(4+£2) HCE 242 ICE 03 |
437  |Theory of Programming (E) 3 l(4+2) [ICE436*
444 Modeling and Simulation of Computers (E) 3 lasE2) ICE BI6 ICE 335
512 Real Time Systems (D) 3 (44 2)  [ICE 316, 1CE 317
543  |Expert Systems (D) 3 |(4+2) {ICE 434

& Concurrent,

] E  Elective,

D Deparuncntal Requirement,
[R Institute Requirement

AY



4) COMPUTER ENGINEERING (ICE)
[I. APPLIED ENGINEERING & DESIGN

= = =

CODE

SUBJECT

T

@
=

ICE

HOURS | PREREQUISITES l

Introduction to Business Programming (E)

(4+2)

ICE 203 e

Microprocessors and Assembly Programming

ICE 203 S [CE il

——
3

R e (D) L 1089 ) eE
ICE 315 | Computer Peripherals (E) 3 (4+2) ICE 316
ICE 316 | Computer Organizati(D) 3 | (4+2) ICE 314
ICE 317 | Computer Interfacing Laboratory (D) 1 (04 3) ICE 314; ICE 316*
ICE 342 Data Processing and Management (D) 3 (4+2) ICE 241, ICE 203
[CE 343 ﬁ:fctrical Machines and Power Engineering 3 (@+2) ICE 323
ICE 345 Operating System (D) 3 (4+2) ICE 314 ]
ICE 403 Advanced Programming Laboratory [ (D) 1 (0+3) ICE 203 ]
ICE 407 | Advanced Programming Laboratory II (E) I | (0+3) ICE 403 |

{ ICE. 412 Fault Tolerant Computing (E) 4 (4+2) ICE 316 J
ICE 413 Computer Manufacturing (E) 3 (4+2) [CE 21 1L ICE 317
ICE 438 Languages and Compilers (E) 3 4+2) ICE 436*
ICE 441 Computer Networks (D) 2 (4+2) ICE 242, 1CE 323
ICE 445 System Analysis and Design (D) 3 (4+2) [CE 301
ICE 446 System Programming (E) 3 (4+2) ICE 314, ICE 345
ICE 448 Power Electronics (E) 3 (4+2) ICE 212, BAS |16
ICE 540 Image Processing and Computer Vision (E) 3 (4+2) IGE 322
ICE 7 541 Database Systems (D) 3 (4+2) ICE 342
ICE 542 Fundamgmals of Data Security & Data 3 (4+2) ICE 541

Encryption (E)
ICE 544 | Information System Design (D) 3 (4+2) ICE 445, ICE 541
I€E . 545 Selected Topics (E) 3 (4+2) To be specified
ICE 546 | Special Topics (E) 3 (4+2) To be specified
[CE " 547 Seminar (E) 3 4+2) --
[CE = 598 Senior Thesis [ (IR) 4 (0+38) Senior Standing
ICE = 599 | Senior Thesis [1(IR) 4 (0+38) ICE 598
*  Concurrent, D Departmental Requirement,
E  Elective, [R Institute Requirement.

l;\ i




S) INDUSTRIAL & MANAGEMENT ENGINEERING (IME)
(MECHANICAL ENGINEERING)
[. ENGINEERING SCIENCES

SUBJECT Cr L Houns. T PEREQHEE l
: |.ES
Manufacturing Engineering [ (IR) 3 (2+4) MTE 101
IME @ 231} Principles of Operations Research (D) 3 (4+2) BAS 212
IME 301 Manufacturing Engineering 1 (D) 3 (4+2) IME 101
I IME 302 | Manufacturing Laboratory [ (D) 1 (0+3) IME 301*
IME 303 Manufacturing Engineering [II (D) 3 (4+2) [ME 301
IME 304 Manufacturing Laboratory [l (D) 1 (0+3) IME 303*
IME 306 | Engineering Metrology (E) 3 (4+2) IME 101
IME 311 Production and Operations Management (D) 3 4+2) %‘F e
rIME 321 Principles of Management (D) 3 (4+2)
IME ' 331 Statistics and Probability (D) 3 (4+2) BAS 115
IME 332 Industrial Statistics (D) 5 4+2) IME 331
; 3
IME 502 Polymer Processing (E) 3 4+2) ih;[f g
IME 503 Materials Engineering (E) 3 (4+2) IME 305
[ IME 514 | Manufacturing Facilities Analysis (E) 3 (4+2) IME 415
ing ¢ imulati : SLrie 2 /
IME 536 Modeling and Simulation of [ndustrial 3 (4+7) IME 231, BAS
Systems (E) 314
2 !
[NEE = 538 Probabilistic Operation Research (E) 3 (4+42) I3I\3/11E Al

*  Concurrent, D Departmental Requirement,
E  Elective, [R Institute Requirement




5) INDUSTRIAL & MANAGEMENT ENGINEERING (IME)
(MECHANICAL ENGINEERING)
[I. APPLIED ENGINEERING & DESIGN

CODE SUBJECT | Hours EEEREQUISIT
IME 305 Material Technology (D) 3 (4+2) BAS 214
IME 401 Manufacturing Systems (E) 3 (4+2) IME 203
IME 402 | Manufacturing Systems Lab (E) 3 (4+2) IME 401 *
2 =
IME 415 Production Planning and Control (D) 3 (4+2) I;\IAIE 241, IME
[ IME 416 | Work Study and Ergonomics (D) i (4+2) IME 311
2
IME 417 Industrial Engineering Lab (D) 3 (4+2) ![1’\146[:; LI
IME 421 Industrial Project Evaluation (D) 3 (4+2) BAS 305
[ IME 422 [ndustrial Relations and Legislation (D) 3 (4+2)
M/IE 423 Value Engineering (E) 3 (4+2) [3[\141[5 A
[IME 501 | Robotics (E) 3 | @+2) [IMEa40l
IME 511 | Maintenance and Reliability (E) 3 | @4+2) ‘3“;;: SLanE
IME = 512 Productivity (D) 3 (4+2) [ME 311
IME 513 Plant Engineering (E) 3 (4+2) Lf\1/15E i
“AE 12
IME = 525 Quality Management (D) 3 (4+2) [3'3{;3 L
IME 526 Project Management (E) 3 (4+2) IME 321
[ME = 5835 Applied Operations Research (E) 3 (4+2) IME 231
- Computer Applications in Industrial IME 414, BAS
7 : . 3 4+2
i T Engincering (E) : ( ) 314
IME 598 Senior Thesis [ (IR) 4 (0+8) Senior Standing
IME . 599 I Senior Thesis I (IR) 4 (0+8) IME 598 i—i

* Concurrent,
E -~ Elective,

D Departmental Requirement,
[R Institute Requirement

A1



6) MECHATRONIC ENGINEERING (MTE)
(MECHANICAL ENGINEERING)
[. ENGINEERING SCIENCES

SUBJECT

HOURS

PREREQUISIT
ES

Engineering Drawing (IR)
Measurement and Instrumentation (IR) BAS 116
i |
E 221 Thermodynamics (D) 3 (442) BAS 112
;\EAT 231 [ntroduction to System Dynamics (IR) 3 2+4) 2B}P:S e
MT ; 3
E 311 Electrical Machines (D) 3 (4+2) BAS 316
MT 312 Energy and Electromechanical Systems " 0+3) BAS 316. MTE |
B - Laboratory (D) 311%
?_:AT 341 Mechanics of Materials (D) 3 (4+2) BAS 214
MT . e .
342 Dynamics of Rigid Bodies (D) 3 (4+2) BAS 112
E = N SRt
EH 411 Electrodynamics (E) 3 (4+2) BAS 316
Lo e
MY . 90| B Toanster () g pieauiin | BRI
\E 221
. 4 ATE
148 441 Kinematics and Dynamics of Machines (D) 3 (4+2) el
E 4‘_’_% 342
MT . g
442 Mechanics of Solids (E) 3 (4+2) MTE 341
E
MT BAS 215, BAS ||
Sr 3 o = $
B 443 Acoustics (E) 3 (4+2) 116
MT & e
£ 444 Mechanical Vibration (E) 3 (4+2) MTE 441
MT " ” ! |
E 530 [ntroduction to Dynamic Systems (E) 3 (4+2) MTE 431
MT 537 Modeling and Simulation of Dynamic jT @+2) MTE 231. MTE
B Systems (E) 5 43]
MT il . : : y
£ 541 Mechanical Behavior of Materials (E) 3 4+2) MTE 442
MT 542 Computer Models of Physical & Enginecring 3 (4+2) BAS 314, MTE
E : Systems (E) 1 442
*  Concurrent, D Departmental Requirement,
B Elective, [R Institute Requirement



6) MECHATRONIC ENGINEERING (MTE)
(MECHANICAL ENGINEERING)
[I. APPLIED ENGINEERING & DESIGN

¥

&

SUBJIECT “r | Hours EI;EREQUIS[T
Mechanical Design (D) 3 2+4) ?’IEE Al CaE
301 Computer Aided Design (D) 3 (4+2) %11‘5 201, ICE 1
401 Mechanical Design [l (D) 3 (2+4) MTE 301
402 Product Design (E) 3 (4+2) MTE 201
415 Digital Systems (D) 3 (4+2) ICE 312*
431 Control System Principles (D) 2 (4+2) MTE 231
432 | Control Systems Laboratory (D) 1 (0+3) MTE 431*
MT : .
B 433 Fluid Power Control (E) 3 (4+2) MTE 431
o T : _ = e
£ 501 Design Projects (E) 3 (4+2) MTE 401
R [T 29
s 527 Turbomachinary (E) 3 (4+2) MIE 220 Bhs
E e e 215
22
EAT 597 Internal Combustion Engines (E) 3 4+2) :T;E selben
EAT 531 Digital Signal Processing (E) 3 (4+42) ZgE SLoMEE
I[\iAT 532 Computer Controlled Experunentation (D) 3 (4+2) ZIFS‘E LM
=
: ] - 4
h ?;T 583 Control of Manufacturing Automation (E) 3 (4+2) gng L r
4
i 534 Robot Design and Control (E) 3 (4+2) M o ’
LE__ s 441
. 4
EAT 535 Designing Smart Machines (E) 3 (4+42) ISVgE Sk MTE]
IMT s -
E 536 System [dentification (E) 3 (4+42) MTE 531
5 4
o 538 Digital Control Systems (E) 3 (4+2) MTE L REE
B i 415
EA 3 539 Microcomputer Project Laboratory (E) 3 (4+2) MTE 538
MT = , TSR : .
E 598 Senior Thesis [ (IR) 4 (0+8) Senior standing
MT _‘* e ) 3
£ 599 Senior Thesis [ (IR) 4 (0+38) MTE 598
|E

Concurrent,
Elective,

D Deparumnental Requirement.,
IR Institute Requirement.



COURSE DESCRIPTION

1) HUMANITIES AND SOCIAL SCIENCES

BAS 101 ENGLISH I (F)

Review to the fundamental principles of English structure, American pronunciation,
and intonation. Vocabulary building, reading, listening comprehension, and
conversation skills. Supplemental language laboratory program.

BAS 102 ENGLISH II (F)
Continued development of skills in oral comprehension, speaking, reading. and writing. Activities,

which include language laboratory work, reinforce understanding and lead to an increased ability to
communicate.

BAS 201 HISTORY OF TECHNOLOGY IN EGYPT (E)

A study of Egypt's rural, agrarian, and artisan society. Examines the emergence of industridi
capitalism with tus settling: the rise of the factory system; machinofacture; and new forms of power;
transport and communication. Views technology as part of the culture and reveals innovation as a

process consisting of a range of possibilities that are chosen or rejected according to social criteria of
the tme.

BAS 202 TECHNOLOGY AND CULTURE (E)

Humans are cultural creatures who use tools to control their physical and social
environments. How are technical knowledge and expertise embedded in other aspects
of a culture! What are the sources and effects of technological innovation - and why
does it sometimes lead to decreasing control of the environment? Explores such
questions through case studies.

BAS 203 RESEARCH METHODS AND REPORT PREPARATION (E)
Choice of research topics - Different research methods. Publications and libraries
Collection and analysis of data - Laboratory activities - Numerical methods and
computers - Types of reports and required skills -Style- Mechanics of style - Shape
and format - Specific kinds of reports and their structure - The process of writing:
drafts and successive revisions - Oral reports . Training in research writing through
the composition of full-length research paper.

BAS 301 SCIENTIFIC THINKING (E)

The course emphasizes the unifying aspects of the scientific approach to the study of nature and
human behavior. About one-third of the course is devoted to a discussion of the nature of scientific
inquiry and nvestigation. The course focuses on processes of fact identification and concept formation
and testing In the remaining part, the students are exposed to applications of the approach in various
disciplines. The course sets some of major basic concepts and theories of science into a broad
historical, philosophical, and cultural context and traces the development of these theories and concepts
to their present status. Thus serves the double purpose of acquainting the students with the appropriate
setting inwhich a given idea gained relevance and exposing them to the evolution toward the current
mcthods of investigation

BAS 302 SCIENTIFIC REVOLUTION (K)

The scientific revolution and its later consequences Emergence of science as a new
mtellectual and social torce in the late 16" and 17" centuries Focuses on major
scientists such as Copernicus, Kepler, Harvey, Gallileo and Newton, and philosophers
such as Bacon, Descartes and Letbniz

A4



BAS 303 INTRODUCTION TO POLITICAL SCIENCE (E)

Basic introduction to the study of politics, focusing on selected works in classical,
medieval, and early modern political thought. The claims to freedom of the individual
as they encounter demands of the community for order, justice, and obedience. Extent
to which political society is justified in shaping the lives and consciousness of its
members. Foundations of political authority. Readings include Plate, Aristotle, St.
Augustine, St. Thomas, Machiavelli.and Luther.

BAS 304 MASS COMMUNICATION (E)

Studies emergence of the modern media of mass communication and their influence in shaping the
individual's values and knowledge of world events. Topics: political control through mass

communication, violence. racial and sex role stereotypes, popular culture, and future communication
technologies.

BAS 305 ECONOMICS (E)

[ntroduction - Supply and Demand - National [ncome and Product - Saving. Consuinption
and Investment - Prices and Money - Market Structure — Competitive Supply - Analysis of
Costs, and Long-run Supply - Max-profit equilibrium - Theory of Production

BAS 306 ACCOUNTING AND FINANCE (E)

Introduce basic concepts and techniques of collecting, processing, and reporting financial information
generated by a business. Examines financial valuation issues in accounting. Introduces methods of
financial analysis with goal of enabling students to understand and use corporate financial statements.

BAS 307 MARKETING (E)

Analyzes elements of marketing strategy that can be utilized by business governmental and
social organizations to meet the needs of their clients. Topics: product development,
advertising, selling and pricing. Reviews contributions of management science in providing
new techniques for solution of marketing problems.

BAS 308 MANAGERIAL ECONOMICS (E)

Introduces microeconomics and its application to managerial decision making.
Modeling determinants and interaction of supply and demand. Market structures and
imperfect competition in particular industries; implications for profitability and
patterns of behavior. Introduction to industrial economics and applications to various
strategic and tactical decisions.

BAS 401 INTERNATIONAL BUSINESS MANAGEMENT (E)

Basic course on the international dimensions of management. Examines the changing patterns of
international business. environmental factors (state comparative advantage, industry) and the strategic
tasks of the firm, and the tasks involved in managing across borders.

BAS 402 ECONOMICS OF INTERNATIONAL BUSINESS (E)

Studies key factors shaping the international economic environment and their implications for
business. Topics the cause of exchange-rate volatility, its effects and its implications (or business
strategy. international lending and country risk, emphasizing causes and prediction of debt crises:
international competinon. mcluding both competitive strategics of firms and cffects of international
trade and industrial policies



BAS 403 LAW FOR ENGINEERS (E)

Contracts and commercial law - Nature of contracts Interpreting contractual terms
Arbitration in an engineering redundancy - Legal relationships between different
bodies of the construction industry - Analysis of construction contracts and
contractor's liability.

BAS 500 - COMMUNICATION SKILLS

Communication concepts - elements and models - Defining objective - Planning - Method of

gathering information — Effective writing — Effective reading - Effective listening — Reports
- Presentation skills.

Training : A research report topic within their major field of study using the resources of the
university library and the electronic information sources to find books and articles related to
their topic. Oral presentation based on their research report.

2) BASIC SCIENCES AND MATHEMATICS

BAS 111 CALCULUS I (F)

Sets, Regions and partitions, Membership tables, Number of elements in unions
Differentiation and integration of functions of one variable, with applications.
Concepts of function, limits and continuity. Differentiation rules, application to
graphing, rates, approximations and extremum problem. Mean-value theorem.
Definite and indefinite integration. Fundamental theorem of calculus. Applications of
integration to geometry and science. Elementary functions. Techniques of integration
Approximation of definite integrals, improper integrals, and L'Hopital's rule.

BAS 112 PHYSICS I (F)

Introduces classical mechanics, space and time straight-line kinematics; motion in a plane; forces and
equilibrium; experimental basis of Newton's laws; particle dynamics: universal gravitation; collisions
and conservation laws; work and potential energy; vibrational motion; conservative forces: inertial
forces and non inertial frames: central farce motions; rigid bodies and rotational dynamics. Heat and an
introduction to kinematic theory

BAS 113 CHEMISTRY (F)

[ntroduction to chemistry, with emphasis on basic principles and their applications. Includes atomic
and molecelectronic s, thermodynamics, acidbase and redox equilibria, mechanisms, and catalysis.

BAS 114 CHEMISTRY LABORATORY (F)
Principles and applications of laboratory techniques including preparation and

analysis, spectrophotometry, infrared spectroscopy, kinetics and elementary synthesis.

BAS 115 CALCULUS 1I (F)

Calculus of several varables. Vector algebra in 3-space. determinants, matrices. Vector-valued
functions of pne variable, space motion. Scalar functions of several variables: partial differentiation,
gradient. approximation techniques. Multiple lntegrals with applications. Vector {ields, line and surface
integrals, and exact differentials. Green's theorem. Divergence theorem. Stock's theorem. Additional
topics: linear algebra. infinite scrics

BAS (16 PHYSICS [T (F)

lntroduction to electromagnetsm and clectrostatics: electric charge. coulomb's Law, clectrie structure

of matter: conductors and diclectrics Concepts of electrostatic ficld and potential. electrostatic energy
Llectric currents, magnetic fields and Ampere's law, Magnetic matertals Tone-varving ficlds and
Fraday's law of induction Basic electric cucunts Electromagnetic waves and Maxwell's equations

2



BAS 117 PHYSICS LABORATORY (F)

The fundamental quantities of physics are measured through selected experiments in mechanics, sound
and heat. Data are summarized, errors are estimated and reports are presented. [n addition experiments
are conducted in electrostatics, magnetostatics, DC and AC measurements RL, RC and RLC circuits.

BAS 118 PHYSICS LAB II (D)

Measuring the elementary charge - Ampere's law and Faraday’s law - Optical interference experiment
- DC and AC measurements of passive circuit'elements and their properties.

BAS 211 DIFFERENTIAL EQUATIONS (F)

Examples of initial value problems in science and engineering associated with single
equations and systems of first-order equations. Methods of solution include graphical
constructions, series, Laplace transforms, matrices, numerical integration and the
phase plane. Emphasizes formulation of natural phenomena in terms of different
equations and interpretation of the solutions.

BAS 212 LINEAR ALGEBRA (F)

Basic subject on matrix theory and linear algebra, emphasizing topics useful in other disciplines,
including systems of equations, vector spaces, determinants, eigenvalues, similarity. positive definite
matrices. Applications to Gauss elimination with pivoting, least-squares approximations, stability of

differential equations, linear programming. and game theory. More emphasis on matrix calculations
and applications.

BAS 213 STATISTICAL MECHANICS AND THERMODYNAMICS (D)
Statistical description of large physical systems. Laws of thermodynamics developed
from statistical mechanics: phase space; entropy and temperature; work and heat;
chemical potential; equations of state; free energies; heat engines and refrigerators;
phase transitions. Quantum statistics: Ferm Dirac and Base-Einstein gases; statistics
of electrons in metals and semiconductors; superconductivity; black body radiation

BAS 214 MATERIAL SCIENCE (F)
Basic material phases, phase diagrams, condensed matter states: crystalline,

polycrystalline and amorphous. Defects and grain boundaries stress and strain in
materials.

BAS 215 FLUID MECHANICS (F)

Introduces incompressible flows. Hydrostatics. Mass conservation equation
Differential equation of motion for inviscid flows. Bernoulli's equation. Linear and
angular momentum theorems and applications to engineering problems Vorticity and
potential flows Equations governing viscous fluid flow, and some special solutions
Dimensional analysis and modeling, with application to flow problems Flows with
head losses and gains inducts and pipes. Boundary layers and separation Drag and
hift.

BAS 216 THERMOFLUID LABORATORY (F)

Pressure (static, dynamic), temperature measurements. Pressure losses in pipes and
connections Drag and Lt Fluid flow velocity subsonic. Fluid properties viscosity
and calorific value of fuels Radiation and conduction of heat

£y
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BAS 217 QUANTUM MECHANICS (E)

The blackbody radiation -Plank's radiation law -Bohr's model of the atom -What are
photons -The photoelectric effect - Wave-particle duality and De Broglie's
wavelength - Schréldinger's wave equation and its solution in one-dimensional time
independent problems.

BAS 218 FIELDS AND ENERGY (F)

Electromagnetic forces and energy with emphasis on the Lorentz force. Maxwell's
equations in differential and integral forms. Applications to conduction, polarization,
and magnetization. Induction current in stationary and moving conductors. Charge
relaxation and the main three electric passive elements. resistors, capacitors and
inductors.

BAS 311 COMPLEX VARIABLES AND APPLICATIONS (E)

Complex algebra and functions, analyticity, contour integration. Cauchy's theorem: singularities.
Taylor and Laurent series: residues, evaluation of integrals: multivalued functions, potential theory in
two dimensions; Fourter analysis and Laplace transforms

BAS 312 PROBABILITY AND RANDOM VARIABLES (E)

Topics in application. Probability spaces, random variables, distribution functions, binomial. Poisson,
uniform. exponential, normal, gamma and beta. Expected value. vanance, moments and generating
funcuions. Conditional probability. Bayes theorem, joint distributions, and distributions of transformed
random variables. The chebychev inequality, law of large numbers, and central limit theorem.
Multivariable normal distribution, covariances and correlation. Application to statistics and decision
theory :

BAS 313 STATISTICS FOR APPLICATIONS (E)

A broad treatment of statistics, concentrating on specific statistical techniques used in science and
industry. Topics: hypothesis testing and estimation. Chi-square goodness of fit, regression. correlation,
time series analysis, analysis of variance and experimental design. Treatment more oriented toward
application and less toward theory

BAS 314 METHODS OF ENGINEERING ANALYSIS (E)

Study of nature of complex problems in Engineering analysis and means of obtaining
practical solutions. Survey of formulations of mathematical models for complex physical
situations and computational procedures for their solution. Examples chosen from mechanics,
hydraulics, heat transfer, elasticity, compressible flow, ... etc. Numerical methods including
tteration, variational, finite difference, and finite element methods.

BAS 315 ENGINEERING GEOLOGY: (E)

Minerals and rock types. superficial deposits, interpretation of geologic maps, structural geology.
geologic exploration, influence of geological features on enginecering works and rocks as construction
matertal

BAS 316 ELECTROMAGNETIC FIELDS AND ENERGY (E)

Maxwell's equations and the Lorentz force law Quasi static forms of Maxwell's
equations Studies of electro-quasistatic fields and their sources through solutions of
Poisson's and Laplace's equations. Steady conduction and polarization Charge
relaxation Magneto-quasistic approximation, magnetic boundary value problems,
magnetization, induction, current induced in stationary and moving conductors
LElectne and magnetic forces derived from energy  Electromagnetic waves bxtensive

use of engineering examples



BAS 317 LINEAR ALGEBRA II (E ELE)

Solution of eigenvalue problems - Stability of the solution and the definition of ill
conditioned matrices - Special matrix forms:symmetric, Hermit, positive definite, and
their significance in physical problems - Least squares approximation - Linear
programming problem solutions.

BAS 318 INTRODUCTION TO PROBABILITY (E ELE)
Algebra of random variables - Statistical processes: Poisson and Bernoulli -

Distribution functions: average and standard deviation - The Central Limit Theorem -
Discrete and continuous Markov chains.

BAS 319 NUMERICAL ANALYSIS AND METHODS (E ELE)

Numerical integration and differentiation - Iterative methods in root finding - Direct
and 1terative methods in matrix theory: Newton's method and successive over
relaxation - Numerical instabilities, origin and prevention - Error analysis in
estimating integrations, differentiations and solution of linear equations. PC use is a
part of the classroom teaching.

BAS 320  RANDOM VARIABLES (E ELE)

Specific distributions and their physical significance. uniform, exponential, normal, gamma and beta
distributions - Joint distributions and its application in the field of communication.

BAS 321 ELECTRODYNAMICS (E ELE)

Plane waves: diffraction and interference - Energy flow, phase and group velocity -
Impedance matching - Natural frequencies - Radiation from elementary dipoles -
Radiation pattern.



3) CONSTRUCTION & BUILDING ENGINEERING (CBE)

(I) ENGINEERING SCIENCES

CBE 111 DESCRIPTIVE GEOMETRY AND ENGINEERING DRAWING I (F)
&

CBE 112 DESCRIPTIVE GEOMETRY AND ENGINEERING DRAWING II
(F) '

Introductory descriptive geometry. Use of equipment poirts, lines, curves, planes and
surfaces. Pictorial and orthographic drawing and sketching. Auxiliary views, sectional
views, and conventions. Size description, dimensions, limits and precision. Detail and
assembly drawing.

CBE 200 ENGINEERING MECHANICS (STATICS) (D)
Fundamentals of mechanics. Forces in space, equivalent systems, equilibrium of rigid

bodies, distributed forces, center of gravity, internal actions, analysis of simple and
machine parts.

CBE 201 STRENGTH OF MATERIALS (D)
Analysis of stresses and deflections in simple structures under tension, compression,
shear, torsion, and bending; buckling; theories of failure; time dependent behavior.

CBE 202 STRENGTH OF MATERIALS LABORATORY (D)
Testing of materials in tension, compression, shear, torsion, bending, hardness,
impact, and fatigue; nondestructive testing.

CBE 301 STRUCTURAL ANALYSIS I (D)

Analysis of statically determinate structures under static loads; member forces in
trusses, shear and moment diagrams, deflections, simple application of the matrix
displacement methods.

CBE 302 STRUCTURAL ANALYSIS (D)

Analysis of statically indeterminate structures by: three-moment equation, the
method of consistent deformation, slope-deflection, the moment distribution.
Approximate analysis of statically indeterminate structures. Matrix force and
displacement methods for beam and frame analysis. Computer application for
structural analysis.

CBE 311 BUILDING CONSTRUCTION (D)

Introduction to basics of building construction. Role of architect and other engineers in building
construction. Architectural design fundamentals. Building components and matenials. Archutectural
drawing and detailing. Building construction processes. Foundation -Insulation-Stairs- Roofs- Walls -
Plaster Electrical and pluming services

CBE 331 FUNDAMENTALS OF HYDRAULIC ENGINEERING (D)
Flow 1n closed conduits and open channels, pumps, turbines, sediment transport. geohydrology and
hydrologic measurcments. hvdraulic structures, planning of water-resources projects

CBE 341 CONSTRUCTION SURVEYING (D)



Measurement of distance, angular measurement, profile leveling, traversing, layout of construction of
engineering projects, computation of vertical and horizontal curve layout data, analysis of mass
diagrams, field exercises and instrument use.

CBE 351 CONSTRUCTION MATERIALS (D)
Classification of types of materials and components. Concrete quality control, mix design, concrete

mixtures, reinforced concrete components. Asphalt concrete I components, mix design and quality
control. Building stone, clay products, soils, imber, heat-insulating.

CBE 352 CONSTRUCTION MATERIALS LABORATORY (D)

Standard and quality control testing and measurement of aggregate, cement, concrete,
asphalt, asphalt concrete and reinforcing steel.

CBE 409 STRUCTURAL TESTING LAB (E)
Lab intended to emphasize measurement principles of structural elements. Static measurements using

strain gages, photoelectric probes and load cells of beams and trusses in bending and shear. Limited
application of dynamic testing.

CBE 421 SOIL MECHANICS I (D)
Index properties and engineering classification, composition and structure of soils; water flow in soil
media: stresses in soil, stress-strain properties of soils; shear, strength, and consolidation.

CBE 422 SOIL MECHANICS LAB (D)

Experimental determination of soil characteristics; soil classification, particle size distribution,
compaction, dry density, consolidation and permeability, shear strength tests. chemical analysis.

CBE 461 INTRODUCTION TO CONSTRUCTION MANAGEMENT & COST
ESTIMATION (D)

Introduction to basic construction industry environment. The life cycle of
construction projects, contracts concepts, relationships and responsibilities of all
participants. Organization and management theory applied to the construction
process. Leadership functions. Introduction to the application of engineering
principles to estimates of costs in construction, factors involved in direct costs,
general overhead costs, markups and profits. Fundamentals of cost recording for
construction cost accounts. Computer applications.

CBE 507 STRUCTURAL DYNAMICS (E)

Analysis of dynamical behaviour of single-degree-of-freedom and multi degree-of-
freedom systems; mathematical models, free vibration, response to harmonic
excitation. Response of structures to earthquake.

CBE 525 SOIL MECHANICS II (E)
Theory of consolidation; drained and undrained strength; principles of limit
equilibrium analysis of soil masses; methods for estimating soil deformations.

CBE 555 CONSTRUCTION PLANNING AND MANAGEMENT (E)
Counstruction planning: pre-tender and contract planning, network analysis. cost and network, site
planning. scasonality. work study, operational rescarch and construction, resources allocation.
estimating, cost control-safety and health i construction



CBE 562 TECHNIQUES OF PLANNING, SCHEDULING, AND CONTROL
(D)

Project definition and work breakdown structure, scheduling and control models and techniques such
as: AOA, AON. bar charting, line of balance, and time & location. Allocation of resources. optimal
schedules, documentation and reporting services. time and cost control. progress monitoring and
evaluation. Computer applications.

CBE 563 FINANCIAL MANAGEMENT AND ACCOUNTING IN
CONSTRUCTION (D)

Fundamentals of financial management, accounting methods, financia! statements - compilation and
analysis, unique aspects of accounting for construction projects, construction company and projects
valuaton. risk-return relationship. cash flow analysis and forecasting. projects financing, lease
financing and financing alternatives.

CBE 564 SPECIAL PROBLEMS IN CONSTRUCTION ENGINEERING (E)
Independent study in various problem areas of construction may be assigned to
individual students or groups. Readings assigned and frequent consultations held
May be repeated for credit if content changes

3) CONSTRUCTION & BUILDING ENGINEERING (CBE)

(I1) APPLIED ENGINEERING & DESIGN

CBE 401 DESIGN OF REINFORCED CONCRETE STRUCTURES (D
Properties of concrete and reinforced concrete, behavior of composite sections,
ultimate strength and working stress design of structural elements, beams, columns,
one-way and two-way solid slabs, detailing of reinforcing steel

CBE 402 DESIGN OF STEEL STRUCTURES (D)

Concepts of elastic design of steel structures, type of loading, structural systems for
buildings and bridges. elastic design and analysis of structural members. tension
members, compression members, beams, columns, and connections

CBE 411 DESIGN THEORY (E)

Concept of design. theories of design, role of design. mutual relation between butldings and
cnvironment, butlding classification, residential buildings: their relation with users & Surroundings:
design consideration. analvsis and evaluation of some examples

CBE 412 ARCHITECTURAL DESIGN [ (D)

Establishes basic attitudes to architectural organization and its reflection in form Includes projects
where imposed condions of site, program, anbuilding system emphasize the iterrelationship of
fundamental clements in the pattern of decision making that constitutes architectural design. Develops
presentations through drawings and mod

CBE 423 DESIGN & CONSTRUCTION OF EARTH STRUCTURES &
FOUNDATION (D)

Fundamental problems of slope stability, methods of stability analysis, lab And field
compaction, carth pressure theories, bases for design of retaining structures, types of
foundation svstems and design criteria, design of shallow foundations and deep
toundations. constiuction methods, effects of construction on nearby structures



CBE 451 QUALITY CONTROL & SPECIFICATIONS (D)

Quality assurance system. Quality control program, inspection, testing, evaluation. statistical
evaluation of results. Codes and specifications for foundations, concrete, and metathic structures
Security and safetv of construction sites.

CBE 452 ELECTRICAL INSTALLATIONS IN BUILDINGS (D)

Theory and fundamentals of electrical engineering. Single phase electrical circuits,
three phase electrical circuits, measurements of current, voltage, power, reactive
power and power factor Electrical power distribution in butldings, drawing and
notation. Specifications of electrical installations

CBE 453 METHODS AND EQUIPMENT FOR CONSTRUCTION (D)

Site management. Techniques of building construction; methods, materials, tools and
equipment; traditional, mechanized and prefabrication construction systems.
Construction detatling Civil construction; methods, materials, tools and equipment;
traditional and modern construction systems. Evaluation and selection of appropriate
construction technology Value engineering. Selection, sizing, matching and operation
and maintenance ot construction equipment

CBE 505 STEEL AND CONCRETE BRIDGES (E)
Twvpes of bridges. Loads: dead. live. impact, wind and other loading. Basic design and coustruction of
vartous types of bridges: truss. beam and plate girder, slab. box girder. Bearwgs and expansion details

CBE 506 PREFABRICATED, WATER &

PRESTRESSED CONCRETE STRUCTURES (E)

Prefabricated concrete, design methods, tolerance, floor and roof systems, wall
panels and construction joints Concrete water structures; design considerations and
parameters, water tightness, construction of circular and rectangular tanks Prestressed
concrete; basic principles, methods and systems of prestressing, loss of prestressing,
analysts and design for flexural, shear, bond and bearing.

CBE 508 STRUCTURAL RELIABILITY (E)

Statistics of load and resistance variables. Reliability of engineered systems analvsis and assessment of
rcliability: reliability index. first order-second-moment formulation, linear performance functions.
nonlinear performance function Probability-based design criteria. Code calibration.

CBE SIS ARCHITECTURAL DESIGN 11 (E)

Projects develop awareness of the principal tssues facing the contemporary architectural designer and
the range of possibilitics available for effective satisfaction of common environmental needs Design
for mtensive, extensive. and multiple space uses. Buildings of mulustory construction. Considers
natural and artificial environmental controls as they influence the design concepts and the mstallations
associated with them

CBE 531 ENVIRONMENTAL AND SANITARY ENGINEERING (E)

The brochemical eyvcles of svnthests and decay. Drinking water. collection. treatment. distribution. and
quality assurance Domestic and industrial waste collection. treatment and disposal Water pollution
control Air quality and au

pollution control

CBE S3S IRRIGATION AND HYDRAULICS OF SURFACE DRAINAGE (D)
Application of hvdrauhe and hvdrologic principles, elements of channel design,
hyvdrologic determimation of desion low, tradivonal and modern mrorgation svstems

hvdraulics of dranave systems, roeation and dramaee structures
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CBE 536 DESIGN AND CONSTRUCTION OF MARINE STRUCTURES (E)
Wind, tides and wave mechanics, engineering oceanography, wave and current
forces, design considerations for fixed and floating structures. Navigation aids and
harbor planning. Design and construction of marine structures; breakwaters, shore
protection, docking facilities.

CBE 541 INTRODUCTION TO TRANSPORTATION PLANNING AND
HIGHWAY DESIGN (D)

[ntroduction to basic planning and engineering principles of various transportation
systems, transportation planning tools, concepts of design and construction of
highway and railway transportation facilities.

CBE 545 DEVELOPMENT OF HIGHWAY FACILITIES (E)

Analysis of factors in developing highway transportation facility. traffic estimates and assignment
problems of highway geometric and design standards. planning and location principles, interscction
design factors, structural design of pavement, highway maintenance

CBE 556 INSPECTION, MAINTENANCE AND REPAIR OF STRUCTURES
(D)

[nspection techniques - Weather considerations - Maintenance programs — Patching and {inishing
treatments - Structural repatrs of concrete - Repairs of masonry structures - Repatr of steel structures -
Strengthening of structures

CBE 557 ENVIRONMENTAL CONTROL & ENERGY IN BUILDINGS (E)
Energy expenditure in construction stage. Comparison of building materials on a production-encrgy
basis. Energy demands of a building (lighting, appliances. domestic water heating, space heating and/or
cooling. ventilation, elevators, water supply. ..) load curve and load duration curve. Fundameuntals of
heat ransfer. Thermal loads of building spaces (heat and moisture gain or loss). Effect of building
cnvelope. Energy-conscious building design. Description of some methods of cnergy conservation and
waste-energy recovery. Alternative energy sources to meet building demands.

CBE 561 CONSTRUCTION PROJECT SPECIFICATIONS, BIDS AND
CONTRACTS (D)

[ntroduction to the legal and contractual aspects of the construction industry
lechniques for coordinating decisions and actions in the design and construction of
engineering projects. Logistics of owner and contractor organizations. Specifications
difterent types and uses. Bidding: stages involved, strategies and models used Types
of contractual relationships and differences between contract types International
forms of contracts. Claims analysis and settlement of disputes

CBE 598 SENIOR THESIS I (F)

Participating students select thesis topics according to their ficlds of interest and availability of
facihines and advisors: Students review the literature. carry out necessary preliminary work and submit
A PrOgress report

CBE 599 SENIOR THESIS H (F)
Contmuation of CBE 598 sentor thesis T Each participant grves an oral presentation
ol the maimn results he achieved After criticism and suggestions cach completes a

VW Een 1hesis
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4) COMPUTER ENGINEERING

(I) ENGINEERING SCIENCES

[CE 101 Computer Programming-I (F)
Computer Architecture - Introduction to High level Programming- Flow Charts and Algorithms -
FORTRAN/C Languages

(To be taken concurrently with lab).

[CE 203 Computer Programming Laboratory (D)
Introduces structured programming concepts records - files and pointers- recursion segmentation -

program matntenance - documentation — library functions- object oriented- numerical and
nonnumerical examples

ICE 211 Logic Design (D)
Boolean Algebra - logic gates - combinational and sequential logic circuits synchronization
techniques. Applications to the design of arithmetic and logic units and counters.

ICE 212 Electronic Circuits and Devices (D)
Basic circuit components - analysis of DC. AC and three phase circuits — resonant circuits and filters
properties of semiconductors and electronic devices- rectification and voltage stavilization circuits

ICE 213 Basic Electronics LABORATORY (F)

The aim of the lab 15 to mtroduce the student the operational principles of active and passive elements
and their applications tn circuits. Taking this lab will enable the student to implement transistors or
operational amplifiers i simple circutts such as switching or amplification. and will enable the student
to mclude diodes and passive clements (resistors, capacitors and inductors) in wave shaping circuits

ICE 241 Data Structures and Algorithms (D)

Linear hists - arrays - qucues — dequeues - linear and sequential memory allocation - trees - data
structures representation in storage media — operations on tree and lists in memory and storage media -
ntroduction to scarching. sorting and tree searching- Techniques for design and analysis of algorithms
- top-down and bottom up approaches

ICE 242 Graph Theory (D)

Definitions and basie concepts. Representation of graphs in a computer. Hamultonian and Euler paths
Enumeration of paths Detection of circuits ina graph. Product and sum of graphs: Paths of
minimal/maximal value Problems or paths and flows. Assignment and transportation problems. PERT
and CPM techniques

ICE 301 Software Engineering (D)

Software hfe cycle - concepts and methods of analysis - constrained system design data. functions and
relationships specifications - implementation procedures - standard specifications - reliability measures
and quality assurance - integral testing - error analysis - software maintcnance - documentation

ICE 310 - Advanced Electronic Circuits (E)
Amplifiers osciltlators filters carthung and insulation - clectromes of display devices fabrication
techniques - mtegrated crcmits - VESI ~troubleshooting protocols

ICE 311 Advanced Digital Electronics (1)
Review of Digital Logre Design Techniques - Digital Circunts - analoa 1o digital and
digital to analog conversion - memories - data acquisition systems — integrated

circuts - tabrcation techmques - VEST -troubleshooting protocols
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ICE 312 Digital Systems Laboratory (E)

The aim of the Lab is to introduce to the student all the basic components of digital
design, taking this lab will enable the students to understand and utilize

digital components such as counters, registers, memories, multiplexers and decoders
in order to implement logic functions. In addition, microprocessors should be
introduced towards the end of the lab, and simple assembly language programs should
be written to implement functions such as addition, multiplication and so on

ICE 322 Fundamentals of Communications Engineering (E)
[ntroduction to communication systems - representation of transmuission media - analog and pulse
modulation - noise - digital communication systems - coding and transmission of data

ICE 323 Signals and Systems (D)

Representation of signals - transforms (Fourrier-Laplace-Z) - digital filters- noise- introduction to
systems - linear systems and circuits - time and frequency domains analysis. Introduction . to
communication systems - representation of transmission media - analog and pulse modulation - noise -
digital communication systems - coding and transmission of data

ICE 335 Numerical Computations (E)

Estimation of errors Algorithms for matrix algebra and system of linear equations
Eigenvalue problem - Cases of symmetric, triangular and band coefticient matrices
Zeroes of a polynomial. Roots of transcendental equations. Solution of a system of
two non- linear equations in two variables. Least squares curve fitting Interpolation
Solutions of ordinary and partial differential equations. Stability and error analysis

Simple integrals. Curve fitting by Chebychev polynomials.

ICE 337 Programming Languages (E)

Formal definition of programming languages. Syntax and semantic rules with

examples from some major programming languages (e ¢ FORTRAN, PASCAL,
BASIC) Program structure. Subprograms and passing of parameters. Storage
management. Overview of high level languages. Structure of languages Language
desiun considerations. Advanced data structures and language features Current trends
i language design, with examples from PASCAL, FORTRAN 77 ADA etc

[CE 431 Linear Programming (E)
Progranuning of principal LP algorithms, Treatment of Large scale problems by external storage. the

revised simplex method and by sparse matrix techniques. Sensiuvity analysis. Dual problem. Use of LP
program hibrary

ICE 432 Computer Graphics

Fundamentals of computer graphics - display devices - fundamentals of graphic
algorithms two dimensional graphics - polygon representation - polygon filling -
polygon clipping - splines - three dimensional graphics - back face removal - scan
line and ray tracing - projection - tllumination and shading models

ICE 434 Artificial Intelligence (D)

Introduction to artificial intelligence concepts and definitions - Problem Solving -
[echniques (State Space, Problem Reduction, Predicate Caleulus) - kinds of
knowledue - knowledge acquisition and representation - logie techniques- production
systems - semantic networks - frames problems u'prcscntzmm\ techniques- reasoning
meehansm - uneertanty




ICE 436 Theory of Computation (D)

Introduction - basic automata concepts - acceptors - regular expressions - sequential
machines Turing machine - universal machine - computable and non-computable
functions- recursive functions - Markov algorithms - Gedel numbering - computer
programming languages - proof of program correctness — undecidability - NP
complete problems.

ICE 437 Theory of Programming (E)

Axiomatic definition of programming languages Correctness and conditional correctness of programs -
Annotation Of programs Rules of inference for assignment, transfer. control «nd loops - Annotation of
some simple programs and derivation of theorems - Proofs of program correctness.

ICE 444 Modeling and Simulation of Computers (E)

Concepts of modeling and simulation - modeling and simulation of computer units (
memory disc drives - processors etc.) - model development- simulation

techniques - workmix simulation verification and interpretation of computer modeling
and simulation results

ICE 512 Real Time Systems (D)

Introduction to real time computers - real ttiie operation requirements -real time operating svstems -
data capture and processing in real time - examples of real time applications.

ICE 543 Expert Systems (D) :

Review of basic concepts of artificial intelligence - knowledge representation -
inference - expert systems - basic structure of expert systems — knowledge
engineering - learning mechanisms - introduction to neural networks - examples of
learning mechanisms and expert systems.

4) COMPUTER ENGINEERING
(II) APPLIED ENGINEERING & DESIGN

ICE 306 Introduction to Business Programming (E)

Characteristics of comercial data processing. Programming using COBOL. Program structure. Basic
language fcatures. anthmetic verbs, control transfers and subscripting. Input data validity checking
Programming examptes. An overview of characteristics of commercial problems. Advanced features of
COBOL. Sorting. The report writer. Disk and tape files; file access methods. Segmentation. Design.
tmplementation and documentation of some case studies

ICE 314 Microprocessors and Assembly Programming Lab (D)

Introduction to microprocessors - I'etch and execution cycle - addressing modes -
instruction set - iming diagrams program controlled and interrupt driven I/O -
connection of terminals, discs and VO ports - assembly language — instruction tormats
- data representation - arithmetic operations - macros and kernels

1ICE 315 Computer Peripherals (F)
Tvpes of computer peripherals - connection of peripherals - use of channels - programming of
channels operation of channels m concurrency with CPU- synchrontzation and handshaking

ICE 316 Computer Organization and Parallel Processing (D)
Computer Architecture - Structure and design of CPU - control umit = memories-

mtertupt crcuits - connection of computer peripherals - VO devices  performance
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analysis comparative study of difterent computer designs - Distributed and parallel-
computer operation - architecture of distributed computer systems - distributed
operating systems - distributed and parallel processing algorithms- performance

evaluation of distributed and parallel processing systems.

ICE 317 Computer Interfacing Lab (D)

Basic interfacing hardware - buses and memory/peripheral connections — interrupts - synchronous and
asynchronous connections - serial and parallel interfaces- analog to digital and digital to analog
conversion analog interfaces — special interfaces - data acquisition systems

[CE 342 Data Processing and Management (D)

[ntroduction to information technology Data collection, preparation and verification computer
peripherals - communication equipment data representation in storage media - files structures - access
times of storage devices - data compression - sizing and timing - practical examples

[CE 343 Electrical Machines and Power Engineering (E)

Transformers - DC machines - AC machines - synchronous machines - special
electrical machines (step motors - fixed magnet machines - two phase servo motors -
electronic control of electrical machines - UPS systems - electric power transmission
and distribution - protection of electric equipment's and machines

ICE 345 Operating System (D)

Tvpes of operating systems - functions of operating svstems - process states - memon management
virtual memory processor management — process scheduling - multiprocessor systems - device
management - deadlock prevention - file systems - system resilience and securtity

ICE 403 Advanced Programming Lab (D)

[ntroduction to software design - data representation and processing - evolution and
comparison of programming languages - types and characteristics of translators-
Applications.

ICE 407 Advanced programming Lab I (D)

Program Life Cycle, Software Team Organization. Documentation Techniques. Report Generation.
On-Line Documentation

ICE 412 Fault Folerant Computing (L)
[ntroduction to fault tolerant systems - faults and their manifestations- error detection - protective
redundancy - fault tolerant software - measures of fault tolerance - casc studics

ICE 413 Computer Manufacturing (E)

This course deals with special topics in the technology of computer manufacturing
specially materials, devices and computer equipment - quality control and reliability
measures

ICE 438-Languages and Compilers (E)

Introduction to the theory Of languages - evolution of computer languages and
translators - formal specification of languages - context dependent and context free
languages - logical structure of a compiler - lexical, syntax and semantic analysis -
code generation and optimization - storage and register allocation - runtime
considerations




ICE 441 Computer Networks (D)

Data Communication Fundamentals - Seven Layer Model - Network Architecture and Protocols -

Capacity Assignments in LAN's and WAN's - Routing Techniques and Algorithms - Network

Managcment - Examples of LAN's and WAN's. i

ICE 445 System Analysis and Design (D)

Techniques for designing efficient algorithms - analysis of complexity — complexity
bounds of tundamental problems, graph problems and combinatorial problems.
Functions of system software components - design of hardware drivers, loaders and

linkers, compilers, assemblers, interpreters and utilities - case study of real system
programming

ICE 446 Systems Programming (E)
Functions of system software components - Design of Hardware Drivers, Loaders and Linkers.
Compilers. Assemblers. [nterpreters and Utilities - Case Study of Real System Programming,

[CE 448 Power Electronics (E)
The Physics of Semiconductor Devices with Emphasis on Power Amplifiers. Controlled Rectificrs and
[nverters Thermal Characteristics. Losses and Heat Dissipation.

[CE 540 Image Processing and Computer Vision (E)

Image representation - methods of image processing - enhancement - data compression -
reconstruction from projection - features extraction — image

analysis - pattern recognition - computer vision

ICE 541 Database Systems (D) :

W Basic databaselconcepts - data structures and operations - data modeling database
system architecture - data definition and data manipulation languages - query
languages - examples of relational, hierarchical and network database designs -
distributed databases - multicopy databases - database administration: security,
concurrency control and performance monitoring

[CE 542 Fundamentals of Data Security and Data Encryption (E)

[ntroduction to cryptography - ciphering algorithms - principles of data security -
hardware and software security techniques - software protection — computer viruses -
databases and networks security.

ICE 544 information Systems Design (D)

Types of mformation systems - design of formation systems - design tools - man/machine interface -
data integnuy - data and information security - software sccurily - software for the design of
mformation processing systems — introduction to decision support systems

[CE 545 Selected Topics (E)

Advanced Topics in computer Engineering to be determined by the department

LCE 546 Special Topics (E)
A new Topie specitied by the current trends in computer Science

LGS T Senvinac ()
Research Subject involving computer applications i real life problems Submission

ofareport on the subject Presentation of the work in a semia
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ICE 598 SENIOR THESIS I (F)

Participating students select thesis topics according to their fields of interest and
availability of facilities and advisers. Students review the literature, carry out
necessary preliminary work and submit a progress report.

ICE 599 SENIOR THESIS II (E)
Continuation of [CE 598 senior thesis | Each participant gives an oral presentation of

the main results he achieved. After and suggestions each completes a written thesis.



5) INDUSTRIAL & MANAGEMENT ENGINEERING (IME)
(b ENGINEERING SCIENCES

IME 101 MANUFACTURING ENGINEERING I (F)

A study of metal forming methods; casting - forging - rolling - drawing - extrusion. metal joining
processes; riveting welding, machining processes, manual processes -turning - shaping - drilling -
milling - grinding, measurements of lengths and angles, manufacturing cycle

IME 231 PRINCIPLES OF OPERATIONS RESEARCH (D)

Basic Definitions - Phases of OR Application - OR Models - Assignment Problem - Transportation
Problem - Max. Flow Problem - Shortest Route Problem — Linear Programming - Stmplex Method -
Duality - Sensitivity Analysis - [nventory Control Models - Waiting - Lines Models

IME 301 MANUFACTURING ENGINEERING II (D)

Casting technology: casting processes - design of riser and gating systems- melting furnaces - casting
defects - inspection of castings. welding technology: fusion welding resistance - welding - brazing -
soldering and other welding processes - metallurgical transformation during welding - welding defects
— welding inspection - joining of polymers, metal forming technology: flow curve applications of force
equilibrium on metal forming processes (forming. rolling. extrusion.. ..) - sheet metal working
processes - metal forming machines

IME 302 MANUFACTURING LABORATORY I (D)
To be taken simultaneously with IME 301 Includes experiments and workshop traiming in Casting.
Welding and Metal Forming.

IME 303 MANUFACTURING ENGINEERING III (D)

Mechanics of metal cutting. cutting temperature. wear and life of cutting tools. cutting fluids.
machinability of metals. analvsis of machining processes: selection of cutting conditions. calculations
of machining time and power consumption - application on turning, milling, dnlling . abrasive
processes. broaching processes. thread cutuing. gear cutting. manufacturing of cams. non conventional
machining processes

IME 304 MANUFACTURING LABORATORY II (D)
To be taken simultaneously with IME 303, Includes experiments and workshop training in Metal
Culting, particularly tumning, milling. drilling. shaping. boring and grinding.

IME 306 ENGINEERING METROLOGY (E)

Basic Concepts - Interferometry - Linear Measurements - Angle Measurement-
Straightness and Flatness Surface Texture Measurement Roundness Measurement -
Measurement and Gauging of Threads and Gears — Three Dimensional Measurement

IME 311 PRODUCTION AND OPERATIONS MANAGEMENT (D)

Basic Concepts - Types of Production Systems - Phascs and Problems of Production System
Development - Forecasting Techniques - Time Series Analysis - Causal Models - Matenal
Requirement Planning - Matenal Utilization - Production. Facilities Planning - Lavout of Production
Facilities - Plant Location Models- Manpower Requirement Planning - Production Planning and
Control - Mecasurement of Performance

IME 321 PRINCIPLES OF MANAGEMENT (D)

The Evolution of Management Thought- Management FFunctions - Principles of Organization - Ty pes
of Organization Stiucture - Supgrviston. Leadership. and Motvation Principles of Plannig, and
Control Decrston  Makime Measurcient. and Analvsis of Performance



IME 331 STATISTICS AND PROBABILITY (D)

[ntroduction - Data Presentation - Measures of Central Tendency and Dispersion -
Probability Laws - Bayes theorem - Binomial, Geometric and Poisson Distributions -
Uniform, Exponential, Normal, and Gamma Distributions - Sampling Theory -
Theory of Estimation - Test of Hypothesis - Regression and Correlation Analysis.

IME 332 INDUSTRIAL STATISTICS (D)

Introduction - Single Factor Experiments - Factorial Designs - Response Surface - Methods - Basic
Quality Concepts — Control Charts for Variables - Control Charts for Attributes - Process Capability
Assessment - Acceptance Sampling Plans- Operating Characteristic Curves - Militarv Standards.

IME 502 POLYMER PROCESS/NG (El

Reviews physicochemical. mechanical and theological properties of polymers. Surveys processing
techniques. Modeling, analysis, and scare-up of extrusions, thermoforming, calendaring, and mixing
Case studies 1n process syntheses. Relationship between selected processing techniques and properties
of end products. Limitations of the present state of the art. Assigned projects.

IME 503 MATERIALS ENGINEERING (E)

Mechanical behavior, phase diagrams, micro-structures and phase transformations in
steels, aluminum alloys, and titanium alloys used in aerospace, automotive, and ocean
vehicles I[nfluence of microstructure and environment on fatigue and fracture
behavior Concepts and applications of fracture mechanics Overview of polymers
composites. and ceramics used in vehicles.

IME S14 MANUFACTURING FACILITIES ANALYSIS (E)
Facilitics Planning - Plant Layout Techniques - Plant Location Selection — Materials Handling
Svstems - Storage Arca Layout - Evaluation and Improvement Methods - Computer Applications

IME 536 MODELING AND SIMULATION OF INDUSTRIAL SYSTEMS (E)
Cr. 3 (4+2) Prerequisite IME 231, BAS 314

Basic Concepts - Modeling and its Applications - Discrete and Continuous Simulation
- Design of Simulation Models - Output Analysis and Evaluation- Simulation
Languages - Computer Applications.

IME 538 PROBABILISTIC OPERATION RESEARCH (E)

A continuation of deterministic operations research with emphasis given to probabilistic models
operations rescarch. Discrete and continuous time processes, queuing models. inventory models,
simulation models. Markovian decision process and decision analysis

5) INDUSTRIAL & MANAGEMENT ENGINEERING (IME)
(I APPLIED ENGINEERING AND DESIGN

IME 305 MATERIAL TECHNOLOGY (D)

Heat treatment of terrous metals, alloy steels, high speed steel and its treatment,
surface hardening of steel, nonferrous metals and their alloys (copper and copper
alloys, aluminum and aluminum alloys, ), age hardening, mechanical testing of

materials under impact, fatigue and creep, nondestructive testing of materials.

IME 407 MANUFACTURING SYSTEMS (E)
Numerically controlled machines, conventional numerical control - NC part
programnting - computer control i NCindustrial robots robot technology  robot

apphcations. aroup technology and process planning eroup technology  computer
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alded process planning, computer integrated production management production
planning and control - inventory management and MRP - shop floor control,
computer control: computer process interfacing - computer process control - computer
aided quality control, computer integral manufacturing systems.

IME 402 MANUFACTURING SYSTEMS LAB (E)
To be taken simultaneously with IME 401 Workshop training on CNC systems. Robots and Flexible |
Manufacturing Systems. [ncludes programming of CNC Machines. and Flexible Manufacturing

Systems. .

IME 415 PRODUCTION PLANNING AND CONTROL (D)

[ntroduction - Short-term Forecasting - Process Planning - Aggregate Planning. and Master Scheduling
- Materials Requirement Planning - Inventory Analysis. and Control - Sequencing. and Scheduling-
Dispatching, and Follow-up — Performance Evaluation - Computer Applications

[IME 476 WORK STUDY AND ERGONOMICS (D)

[mportance - Work Study Cycle - Principles of Motion Economy - Motion Analysis Charts -
Ergonomic Principles - Working Conditions-Work Place Design-Time Measurement Techniques -
Work Sampling - Rating and Allowance Systems- Learning Curves.

IME 417 INDUSTRIAL ENGINEERING LAB (D)
Includes applications and measurements of operations r Time measurement exp.
Work study experiments.

IME 421 INDUSTRIAL PROJECT EVALUATION (D)

[ntroduction - Time - Value of Money - Investment Criteria Comparison of Econoniic Alternatives -
Risk and Uncertainty Analvsis - Decision - Trees - Benefit - Cost Analysis - Replacement Models -
Capital Budgeting

IME 422 INDUSTRIAL RELATIONS AND LEGISLATION (D)
Introduction - Human Factors in [ndustry - Job Description and Evaluation Employvee Selection -
Wage. and Incentive Plans - Principles of Industrial Safety - Industrial and Labor Legislation

IME 423 VALUE ENGINEERING (E)

Basic Definitions and Concepts Selection of Projects for VE Study - the Functional
Approach - VE Planning - Establishing and Maintaining VE Programs - Case Studies
[ME 507 ROBOTICS (E)

Introduction to the Practices and Concepts as Applied to Material Handling,
Manufacturing Processes, Material Storage, and Quality Control - Economic
Justification of Automated Activities ‘

IME 511 MAINTENANCE AND RELIABILITY (E)

Maintenance and Relability Concepts - Maintenance Planning and Organization -
Planned Maintenance Systems- Corrective Maintenance Condition Based
Maintenance - Spare Parts Control - Patterns of Failure - Relrability Computation and
Prediction - Rehability Testing and Auditing

IME 512 PRODUCTIVITY (D) )
Fportance - Productiviiy Cyele - Total and Partial Productivity Concepts - Productivity Measurement
Productivity Models - Productivity Analysis = Productivits Planning - Productivity lmprovement

lechmques



IME 513 PLANT ENGINEERING (E)
Plant Utilities Planning - Power and Energy Systems - Material Handling and Storage Svstems -
Environmental Control Systems - Waste Disposal and Pollution Control Systems - Hazard Prevention.

IME 525 QUALITY MANAGEMENT (D)
Basic Definitions - Quality Costs - Quality Policies and Objectives — Quality Organization - Quality
Planning - Quality Control - Quality [mprovement - Quality Assurance - [SO 9000 - Quality Manuals.

IME 526 PROJECT MANAGEMENT (E)

[ntroduction - Project Organization - Work Breakdown Structure - Activity Network Methodologies -
Time Estimation - Cost Estimation - Time-cost Trade Off - Resource Planning - Cash-flow Analysis -
Project Control - Project Management Information Systems

IME 535 APPLIED OPERATIONS RESEARCH (E)
Integer Programming - Dynamic Programming - Nonlinear Programming -

Simulation - OR Applications in Engineering and Management.

IME 537 COMPUTER APPLICATIONS IN INDUSTRIAL ENGINEERING
(E)
[ntroduction to Computer Applications - Design of Computer - Based Systems - Applications in the

following areas: Layout. Location, MRP. Economic Analysis. Time Measurement. and Productivity
Measurement :

[ME 598 SENIOR THESIS I (F)

Participating students select thesis topics according to their ficlds of interest and availability of
tacihuies and advisors Students review the literature. carry out necessary prelimimary work and submit
& progress report. ‘

IME 599 SENIOR THESIS II (F)

Continuation of IME 598 senior thesis I . Each Participant gives an oral presentation
of the main results he achieved. After criticism and suggestions each completes a
written thesis.



60) MECHATRONIC ENGINEERING (MTE)

(D ENGINEERING SCIENCES

MTE 101 ENGINEERING DRAWING (F)

Cr. 3 (2+4) Prerequisite--

Drawing Techniques. Scales and Dimensioning. Geometrical Constructions. Machine
Drawing. Views, Sectional Views and Sections. Assembly Drawings. Fundamentals
of Building Construction Drawing.

MTE 211 MEASUREMENT AND INSTRUMENTATION (F)

[ntroduces measurement principles. Transducers, signal conditioning, recording and
analysis instruments. Measurement process. Brief description of transducers for
measurement of pressure, temperature, flow, strain, force, acceleration. etc
[nstrumentation types and measurement techniques. Data analysis and error analysis
Emphasises a hands-on approach with a wealth of laboratory experiments Brief
introduction to computer data acquisition

MTE 221 THERMODYNAMICS (D)

Classical thermodvnamics emphasising relation of abstract concepts to physical situations. Work and
energy for pure conservative and pure dissipative systems. Heat, termperature, firstlaw of
thermodyvnamics. Pure thermal svstems. Equilibrium and reversibility. thermodynamically coupled
systems. second law of thermodynamics. thermodynamic temperature, entropy. Bulls flow and open
svstem. the pure substance. solid. hquid and gascous phases. Applications to engineering svstems

MTE 231 INTRODUCTION TO SYSTEM DYNAMICS (F)

Dynamic modelling by lincar and non-linear lumped multiport elements of physical systems
Unificd treatment of active and passive mechanical, fluid, electrical, thermal and electronic
devices and systems. Concept of state and state variables .Formulation and solution of state
equations by direct analysis and by digital computer methods. Dynamic response and stabihty
of linear systems. System functions. pole zero configurations, and their interpretation
Generahised impedance and source cquivalents. Extensive use of engineering examples

MTE 311 ELECTRICAL MACHINES (D)

Electromechanical interactions in lumped-parameter and continuum systems. Integral
and differential electromagnetic laws, including motion. Lumped electrical and
mechanical elements, thermodynamics of discrete electromechanical coupling,
equations of motion. Synchronous and induction rotating machines. Linear and non-
linear transducers, transient and steady-state dynamics, electromechanical time
constants Field transtormations, dc rotating machines, magnetic diffusion and char
relaxation in moving conductors Electromagnetic force densities and stress tensors
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MTE 312 ENERGY AND ELECTROMECHANICAL SYSTEMS
LABORATORY (D)

[ndependent laboratory work anvolving clectromechanical systems, power
clectronices, high-voltage systems, rotating clectric machinery, broelectromechanics
energy svstems, and control Student choree of project 1s either form a list ot
sugoested topies or developed by student in conjunction with mstructor



MTE 341 MECHANICS OF MATERIALS (D)

Response to materials to applied loads: concepts of stress and strain, governing
equations for stress analysis problems, co-ordinate transformation of stresses and
other tensors, energy methods, the finite element method, linear elastic fracture
mechanics, photo-elasticity and other experimental techniques, yield criteria,
mechanics of anisotropic media and composites, design of simple structures (trusses,
torsion rods, beams, pressure vessels) computer exercises.

MTE 342 DYNAMICS OF RIGID BODIES (D)

Dynamics of lumped and continuous models of mechanical, electrical, and
electromechanical systems. Kinematics and dynamics of ngid bodies in two-and three
dimenstonal motions. Formulation of equations of motion by momentum principles
and Lagrange's equations. Behaviour of linearized models: natural modes and
frequency response of lumped systems, wave transmission and reflection in
continuous systems

MTE 411 ELECTRODYNAMICS (E)

Plane waves in three dimensions; radiation from elementary electric dipoles, current
distributions. and arrays; diffraction and interference. Waves on continuous
transmission lines, periodic structures, and dielectric and metallic wave guides,
propagation and evanescence; energy flow and impedance matching Phase and group
velocity Natural frequencies and modes of closed electromagnetic structures;
coupling to resonant structures, loaded and unloaded QQ's Examples taken from the
fields of acoustics, optics, and microwaves.

MTE 421 HEAT TRANSFER (E)
Fundamentals of conduction, radiation of heat, and effects of convection, with
applications to problems arising in practice

MTE 441 KINEMATICS AND DYNAMICS OF MACHINES (D)

Analysis of kinematics and dynamic characteristics of planar and spatial mechanisms,
including machines and robotics manipulators. Use of vector, complex variable, and 4
by 4 matrices methods for kinematics analysts. Systems including flexible and rigid
elements and active control systems. A brief introduction to kinematics synthesis
methods and use of digital simulations for dynamics Applications from industrial

machine systems and robotic manipulators.

MTE 442 MECHANICS OF SOLIDS (E).

[ntroduces mechanics of continuous deformable media, emphasising three-
dumenstonal requirements of force equilibrium, geometric compatibtlity, and
constitutive behaviour. Stress and its relation to force and moment. Strain and its
relation to displacement. Linear elasticity and thermal expansion. Failure modes
Applications-to stress distributions and deformations of rods, shafts, beams, and other
simple structures of engineering importance. Emphasises computer methods and
matrix structural analysis

MTE 443 ACOUSTICS (E)

Sound eeneration and propagation mn clastic media Stmple sources and arrays of sources Dervation
ol flumped parameter acoustical elements and crrcuts from solutions of wave cequations Radiation
impedance Conversion among acoustical, electnical, and mechamcal energy Modelling and analysis of
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electroacoustical devices such as microphones and loudspeakers sound in rooms. Interaction of sound
and humans

MTE 444 MECHANICAL VIBRATION (E)

Concepts of mechanical vibration, including free and forced vibration of single-and
multi-degree of freedom systems. Modal analysis and matrix formulation of vibration
problems Approximate solution techniques. Vibration and model analysis of
continuous systems; beams, rods and strings. Introduction to the response of linear
systems to random excitation Numerous examples and applications of vibration
measurement and analysis, including vibration isolation and dynamic absorbers, ships,
offshore structures, engines, and rotating.

MTE 530 INTRODUCTION TO DYNAMIC SYSTEMS (E)

Introduces Modern System Theory, with Applications to Control, Signal Processing,
Related Areas Topics: Linear Equations; Least-norm and Recursive Least - Square -
Error Solutions State Space Models of Discrete - and Continuous Time Multi - Input
- Output systems. Linear Time - Invarnant Systems: Controllability, Observability,
Modes, Minimality, Transfer Function Matrices, Compensators, State Feedback,
Optimal Regulation, Observers, Frequency Domain Design. Introductory Ideas on
Non-linear Systems and Optimal Control.

MTE 537 MODELLING AND SIMULATION OF DYNAMIC SYSTEMS (E)
Modelling of complex linear and non-linear energetic dynamic engineering systems
Emphasises subdivision into simple multiport elements and representation by bond
graph language Distributed systems Field lumping Analytical and graphical
reductions. Efficient digital stmulation using the department computing facilities
Examples including mechanisms, electromechanical transducers, electronic and fluid
sy, thermal systems, chemical and biochemical processes.

MTE 541 MECHANICAL BEHAVIOUR OF MATERIALS (E)

[ntroduces mechanical behaviour of engineering materials. Emphasises a combined
materials science and continuum mechanics approach. Major topics: linear elasticity,
linear visco-elasticity, rate-independent plasticity, rate-dependent plasticity, linear
elastic fracture mechanics, creep fracture, and fatigue failure Laboratory experiments
involving a variety of materials, testing methods and analysis, and a special project

MTE 542 COMPUTER MODELS OF PHYSICAL AND

ENGINEERING SYSTEMS (E) '

Reduction of physical and engineering systems to idealised computer models;
selection of numerical algorithms to explore model behaviour. Linear and non-linear
equations curve fitting integration, finite differences, finite elements, initial-value
problems Examples drawn form ficlds primarily of interest to engineers Extensive
"hands-on" computing experience Working knowledge of FORTRAN, Pascal or €
expected
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6) MECHATRONIC ENGINEERING (MTE)

(II) APPLIED ENGINEERING AND DESIGN

MTE 201 MECHANICAL DESIGN I (D)

Introduces design process in engineering, stressing on creativity and visual thinking. [nstruction is
focused on design projects carried out by students working closelv with section instructors. Lecture
topics range from brainstorming to basic machine elements includes 2 design-and-build project
Designer's responsibility and Professionalism are’emphasised

MTE 301 COMPUTER AIDED DESIGN (F)

Overview of existing CAD system: architecture of high-performance graphic displays
engineering work stations; orthographic and perspective display transformations:
Parametric representation of curves and surfaces; elementary differential geometry,
interactive graphical creation of Ferguson, Bezier and B- spline surface patches
Programming proficiency required

MTE 401 MECHANICAL DESIGN [I (D)

Design of machine components for efficiency, durability and strength Design of
Power transmission elements including gears, clutches and brakes Design of
bearings: rolling element and fluid film. Life estimation Design of machine
components. Hands-on experience

MTE 402 PRODUCT DESIGN (E) :

Design of a complete machine for manufacturability, maintainability and
functionality. Emphasises a systems approach to design Computer models Mix of
standardised items and specially designed components. Extensive design projects.

MTE 415 DIGITAL SYSTEMS (E)
Logic gates - Combinational / Sequential logic - Flip Fiops - Multiplexes - Decoders
- Counters - Synchronisation Techniques. (to be taken concurrently with lab)

MTE 431 CONTROL SYSTEM PRINCIPLES (D)

Introduction to analysis and synthesis of feedback systems. Functional description of
linear and non-linear systems Block diagrams and signal flow graphs State- space
representation of dynamical systems. Transient response using convolution integral
and computational techniques. Root locus and frequency response methods
Performance indices and error criteria. Controller realisation Examples of pneumatic,
hydraulic, electronic, and electromechanical control systems.

MTE 432 CONTROL SYSTEMS LABORATORY (D)

Applications on control systems discussed in MTE 431 Position control systems
Measurement of control system performance. Hydraulic control systems Components
for control system realisation

MTE 433 FLUID POWER CONTROL, (E)

s course mtroduce the application of control system principles m uid powd
control Introduction to basic fluid control devices values, cvlinders. motors. pumps,
tilters  ete "Development of fluid control circuits Position servomechanisms



Interface with a digital computer. Feedback circuits: pressure feedback, rate feedback.
Design of fluid control circuits using classical and state space techniques. Application
to hydraulic and pneumatic circuits.

MTE 501 DESIGN PROJECTS (E)

Practice in engineering design through projects specifically chosen to integrate significant portions of
matenal covered in prerequisites. Typically, one group project and two individual projects -
Emphasising pursuing creative solutions to current, real, engineering design problems. Guest lecturers
invited to provide problems backgrounds and insights. Other lectures address the breadth of topics
involved in engineering design from analytical techniques to human-machine interactions, economics.
and patent laws

MTE 521 TURBOMACHINERY (E)

Momentum transfer in turbomachines. Axial and radial flow compressors and
turbines: design considerations, cascade fluid mechanics including effects of viscosity
and compressibility and three-dimensional flow, performance limitations; cavitation.

MTE 522 INTERNAL COMBUSTION ENGINES (E)

Fundamentals of how the design and operation of internal combustion engines affect
their performance and fuel requirements. Study of fluid flow, thermodynamics,
combustion, heat transfer and friction phenomena, and fuel properties, relevant to
engine power, etficiency and emissions. Examination of design features and operating
characteristics of different types of engines: spark- ignition, diesel, stratified-charge,
and mixed cycle engines Engine laboratory project.

MTE 531 DIGITAL SIGNAL PROCESSING (E)

Representation, analysis, and design of discrete time signals and systems. Z-
transforms and the discrete Fourier transform. Difference equations. The fast Fourier
transform (FFT) algorithm. High-speed convolution. Time-and frequency- domain
design techniques for recursive (IIR) and nonrecursive (FIR) systems. Finite
wordlength effects. Additional topics may include homomorphic signal processing,
Hilbert transforms, parametric signal modelling, power spectrum estimation, and
application to speech and umage processing.

MTE 532 COMPUTER CONTROLLED EXPERIMENTATION (D)

ate-of-the-ar wiques involving usc of digital and analogue compu o monitor and co
State-of-the-art tecl lving f digital and analogue computers to mouitor and coutrol
physical processes. Topics: introduction to analogue and digital hardware at the computing module
cvel. programming techniques for digital mini uters in real-t ine applications, anc
level. programmung techniques for digital minicomputers in real-time on line applicat ind
fundamental topics mn signal conditioning and data reduction. Students should be able to program in
FORTRAN and set up elementary stmulations on an analogue computer

MTE 533 CONTROL OF MANUFACTURING AUTOMATION (E)

Provides background for applying computer. Based control system techniques to
batch manufacturing processes. Follows a brief review of classical control concepts
and servo systems with an in-depth study of the modelling and control problems
assoclated with several manufacturing processes These include metal cutting, metal
forming and welding processes

MTIE 534 ROBOT DESIGN AND CONTROL (E)
Graduate subject on the analysis, design and control of robot manipulators
Geometry: kinematics, statics and dynamics of manipulators Sensors and actuators,
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arm design. Position and trajectory control, compliant motion control. Robustness and
adaptation in robot control, modelling performance trade-offs.

MTE 535 DESIGNING SMART MACHINES (E)

Introduction to designing smart products with embedded microcomputers, topics
include microprocessors as design elements, microprocessor architecture, interfacing
to mechanical devices, assembly and high-level languages, design of real-time
software, hardware/software trade - offs, implementation choices for smart products,
smart product design process. Students undertake one or mere preliminary projects
and a substantiatedesign project completed individually or in groups

MTE 536 SYSTEM IDENTIFICATION (E)

Determination of valid mathematical models for physical and social systems, using
observations of their behaviour. Different philosophies of modelling; state space, time
series. Multiple input-output, non-linear and time varying.systems. Parameter
estimation algorithms; full information maximum likelihood, least squares, parameter
identifiability. Model validation; data-anomaly detection, robust estimation
Discussion of available software packages.

MTE 538 DIGITAL CONTROL SYSTEMS (E) i

A comprehensive introduction to control system synthesis in which the digital
computer plays a major role, reinforced with hands-on laboratory experience. Covers
elements of real-time computer architecture, input-output interfaces and data
converters, analysis and synthesis of sampled-data control systems using classical and
modern methods, analysis of trade-offs in control -algorithms for computation speed
and quantization effects.

MTE 539 MICROCOMPUTER PROJECT LABORATORY (E)

Explores the use of microprocessors as elements in larger systems. Lectures cover
microprocessor architectures and assembly languages. LSI peripheral devices,
interfacing single-chip and special purpose microcomputers, design and debugging
aids, communication strategies and multiprocessor systems. Exercises assembly
language, interrupts, and timing; digital signal processing, micro-controller networks
and multiprocessor systems. Major project: the design, construction, programming,
and testing of a system using microprocessors and processing elements

MTE 598 SENIOR THESIS [ (F)

Participating students select thesis topics-according to their fields of interest and
availability of facilities and advisors. Students review the literature, carry out
necessary preliminary work and submit a progress report.

MTE 599 SENIOR THESIS II (F)

Continuation of MTE 598 senior thesis I Each participant gives an oral presentation
of the main results he achieved After criticism and suggestions each completes a
written thesis.
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