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• 
D Departmental Requirement, 

IR Institute Requirement. 
* Concurrent. 
E Elective . 

CdDE SUBJECT Cr. HOURS PREREQUISITES 

BAS 101 English I (IR) 2 (4+0) --- 
BAS 102 English II (IR) 1 (2+0) BAS 101 
BAS 201 History of Technology in Egypt (El 3 (4+2) --- 
BAS 202 Technology and Culture (E) 3 (4+2) --- 
BAS 203 Research Methods and Renert Preparation (E) 3 /l!r+2) ' BAS 102 
BAS 301 Scientific Thinking (El 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) --- 
BAS 308 Managerial Economics (E) 3 (4+2) BAS 305 
BAS 401 International Business Management (E) 3 (4+2) BAS 305, .!ME 321 
BAS 402 Economics or International Business (E) 3 (4+2) BAS 401 
BAS 403 Law of Engineers (E) 3 (4+2) --- 

BAS 500 Conununication Skills 3 (4+2) BAS 202 

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

}~1~1m 
~ ~~~~~~U~! 

'~- ~: 



D Departmental Requirement, 
[R Institute Requirement 

* Coucurreru. 
E Elective. 

CODE SUBJECT 
Cr 

HOURS PREREQUISITES 

BAS Ill Calculus I (IR) 3 (4 + 2) --- 
BAS. 112 Physics I (IR) 3 (4 + 2) --- 
BAS l.13 Chemistry (IR) 3 (4 + 2) --- 
BAS 114 Chemistry Laboratory (IR) l .... (0 + 3) BAS 113* 
BAS 115 Calculus II (IR) 3 (4 +"2) --- 
BAS Physics II (IR) 3 (4 + 2) BAS 112 
BAS 117 Physics Laboratory (IR) 1 (0 + 3) BAS 116* 
BAS 118 Physics Lab. II (F ELE) 1 (0 + 3) BAS 117 
BAS 211 Differential Equations (IR) 3 (4 + 2) BAS 115 
BAS 212 Linear Algebra (IR) 3 (4 + 2) BAS 115 

BAS 213 
Statistical Mechanics and Thermodynamics 

3~ -c4 + 2> BAS 112 (IR) 
BAS 214 Material Science (IR) 3 (4 + 2) BAS 11·2':"'BAS 113 
BAS 215 Fluid Mechanics (IR) 3 (4 + 2) BAS 112, BAS 21 l 
BAS 216 Thermofluid Laboratory (IR) I (0 + 3) BAS 213, BAS 215 
BAS 217 Quantum mechanics (E) 3 (4 + 2) BAS 116, BAS 211 
BAS 218 Fields and energy (IR) 3 (4 + 2) BAS 116, BAS 21 l 
BAS 3 l l Complex Variables and Applications (E) 3 (4 + 2) BAS 211 
BAS 312 Probability and Random Variables (E) 3 (4 + 2) BAS 115 
BAS 313 Statistics for Applications (E) 3 (4 + 2) BAS 312 
BAS 314 Methods of Engineering Analysis (E) 3 (4 + 2) BAS 211, 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 !I (E ELE) 3 (4 + 2) BAS 212 
BAS 318 Introduction to probability (E ELE) 3 (4 + 2) BAS 115 
BAS 319 Numerical analysis and methods (E ELE) 3 (4 + 2) BAS 21 l 
BAS 320 Random variables (E ELE) 3 (4 + 2) BAS 318 
BAS 321 Electrodynamics (E ELE) 3 (4 + 2) BAS 218 

2) BASIC SCIENCE AND MATHEMATICS (BAS) 

aae_ams:mnn::;szumzn:\oi.i< dfil&&£il&ifi££&£!&6WB L&LJLJ&k&L22ll t 



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

• 

CODE SUBJECT 
Cr HOURS PREREQUISITES 

CBE Ill 
Descriptive Geometry and Engineering 

3 (2+4) --- 
Drawing I (IR) 

CBE 112 
Descriptive Geometry and Engineering 

I (0+3) CBE Ill 
Drawing I[ (IR) 

CBE 200 Engineering Mechanics (Statics) (D) 3 (4+2) BAS 112, BAS 115 
CBE 201 Strength of Materials (D) 3 .... ( 4-Jo2) BAS 115, BAS 214 
CBE 202 Strength or Materials Laboratory (D) I <0+3) CBE 201 * 
CBE 301 Structural Analvsis I (D) 3 (4+2) CBE 201 
CBE 302 Structural Analysis Il !D) 3 (4+2) CBE 301 
CBE 311 Building Construction (D) 3 (4+2) CBE 112 
CBE 331 Fundamentals of Hydraulic Engineering (D) 3- (4+2) BAS 215 
CBE 341 Construction Survevina (D) 3 (4+2) BAS 112, BAS 115 
CBE 351 Construction Materials (D) 3 - (4+2) CBE 201, BAS 214 
CBE 352 Construction Material Laboratorv (D) l (0+3) CBE 351* 
CBE 409 Structural Testing Laboratory (E) l (0+3) CBE 30f. 
CBE 421 Soil Mechanics I (D) 3 (4+2) BAS 215, BAS315 
CBE 422 Soil Mechanics Laboratory (D) I (0+3) CBE 421* 

CBE 461 
Introduction to Construction Management & 

3 (4+2) BAS 306 
Cost Estimation (D) 

_CBE 507 Structural Dynamics (E) 3 (4+2); CBE 302, BAS 115 
CBE 525 Soil Mechanics II (E) 3 (4+2) CBE 421 
CBE 555 Construction Planning and Management (E) 3 (4+2) CBE461 

CBE 562 
Techniques or Planning, Scheduling & 

3 (4+2) CBE 461 
Control (D) 

CBE 563 
Financial Management & Accounting 'in 

3 (4+2) CBE 461 
Construction (D) 

CBE 564 
Special Problems in Construction 

3 (4+2) --- 
Engineering (E) 

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



* Concurrent. D Departmental Requirement. 
E Elective, IR Institute Requirement 

• : ' )' ~ ·~' 

CODE SUBJECT Cr 
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 41 l Design Theorv (E) 3 (4+2) CBE 112, CBE 301 
CBE 412 Architectural Design I (D) 3 (4+2) CBE 311 

CBE 423 Design & Construction of Earth St& 3 ~.4 + 2) CBE 421 
Foundation (D) . ' 

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 . (4-+2) CBE 401, CBE 402 
CBE 515 Architectural Design II (E) 3 (4+2) CBE 411 ' 
CBE 531 Environmental and Sanitary Engineering (D) 3 (4+2) CBE 331 ·- 
CBE 535 

Irrigation and Hydraulics of Surface Drainage 
3 (4+2) CBE 331 

(E) 

CBE 536 
Design and Construction of Marine 

3 (4+2) CBE 331, CBE 401 
Structures (E) 
Introduction to Transportat.on Planning & I 

CBE 541 
Highway Design (D) 

3 (4+2) CBE 341 

CBE 545 Development of Highway Facilities (E) 3 (4+2) CBE 541 

CBE 556 
Inspection, Maintenance and Repair of 

3 (4+2) MTE2ll,CBE 451 
Structures (D) 

CBE 557 Environmental Control and Energy in 
3 (4+2) BAS 213. BAS 214 

Buildings (El 

CBE 56[ 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 
CBE 599 Senior Thesis II (IR) 4 (0+8) CBE 598 

3) CONSTRUCTlON & BUILDING ENGINEERING (CBE) 
ll. APPLIED ENGINEERING & DESIGN 

tmssas ..... nna ..... asn..s .ELSSSEM&&&&b&&&&&SJ - - ILLEL&E&&d&&SliL - 



* Concurrent, D Dcparuuc m a! Rcqui rernent , 
E Elective. IR lnxuun e Requirement. ~ 

'.~ 

CODE SUBJECT Cr HOURS PREREQUIS[TES 

ICE 101 Computer Programming I (IR) 3 (4+2) --- 

ICE 203 Computer Programming Laboratory (D) 1 (O+ 3) ICE 101 
ICE 211 Logic Design (D) 3 (4+2) !CE 116 
ICE 212 Electronic Circuits (D) 3 (4+2) [CE l 16 
ICE 213 Basic Electronics Laboratory (IR) 1 (0+3) lCE 116 
ICE 241 Data Structures and Algorithms (D) 3 (4+ 2) ICE IOI 
ICE 242 Graph Theorv (D) 3 (4+2) ICE 101, BAS 115 
ICE 301 Software Engineering (D) 3 (4+2) ICE 241. ICE 203 
ICE 310 Advanced Electronic Circuits (E) 3 (4+2) ICE 212 
ICE 31 l Advanced Digital Electronics (E) 3 1(4+2) ICE 211 
ICE 312 Digital Systems Laboratory (E) l (0+3) ICE 311 * 
ICE 322 Fundamentals of Communications Enaineerinz (E) 3 1(4+2) ICE 323 
ICE 323 Signals and Systems (D) 3 (4+2) !CE 21 l. ICE 212 
ICE 335 Numerical Computations (E) 3 (4+2) BAS 212 
ICE 337 Programming Languages' (E) 3 1(4+2) ICE 241. [CE 203 
ICE 431 Linear Programming (E) 3 (4+2) ICE 242. ICE 335 
ICE 432 Computer Graphics (D) 3 (4+2) ICE 242, ICE 403 
ICE 434 Artificial Intelligence (D) 3 (4+2) [CE 242, ICE 403 
ICE 436 Theory or Computation (D) 3 (4+2) ICE 242, ICE 203 
ICE 437 Theory or Programming (E) 3 (4+2) ICE 436* 
ICE 444 Modeling and Simulation of Computers (E) 3 (4+2) ICE 316, ICE 335 
ICE 512 Real Time Systems (D) 3 (4+2) [CE 316, ICE 317 
ICE 543 Expert Systems (D) 3 (4+2) ICE 434 

4) COMPUTER ENGlNEER!NG (ICE) 
L ENGINEERING SCIENCES 



Concurre nt . D Deparunenral Requirement. 
E ElcCLivc. [R lnsunuc Requirement 

CODE SUBJECT Cr HOURS PREREQ UIS !TES 

ICE 306 Introduction Lo Business Programming (E) 3 (4+2) ICE 203 

ICE 314 
Microprocessors and Assembly Programming I (0+3) 

ICE 203. ICE 211. 
Laboratory (D) ICE 212 

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 (0) 3 (4+2) ICE 241, ICE 203 

ICE 343 Electrical Machines and Power Engineering 
3 (4+2) ICE 323 

(E) 
ICE 345 Operating System (D) 3 (4+2) [CE 314 
ICE 403 Advanced Programming Laboratory I (D) 1 (0+3) ICE 203 
!CE 407 Advanced Programming Laboratory [I (E) l (0+3) ICE 403 
ICE 412 Fault Tolerant Cornoutina (E) 3 (4+2) ICE 316 
ICE 413 Comuuter Manufacturing IE) 3 (4+2) ICE 211. [CE 317 
ICE 438 Lancuaues and Compilers (E) 3 (4+2) ICE 436* 
ICE 441 Computer Networks (D) 3 (4+2) ICE 242. ICE 323 
ICE 445 System Analysis and Design (D) 3 (4+2) !CE 301 
ICE 446 System Programming (E) 3 (4+2) [CE 314. ICE 345 
ICE 448 Power Electronics (E) J (4+2) !CE 212. BAS 116 
!CE 540 lmaae Processing and Computer Vision (E) 3 (4+2) ICE 322 
ICE 541 Database Svstcrns (D) 3 (4+2) [CE 342 

ICE 542 
Fundamentals or Dala Security & Data 

3 (4+2) ICE 541 
Encrvpuon (E) 

ICE 544 Information Svstern Design (D) J (4+2) ICE 445. ICE 541 
ICE 545 Selected Topic..' (E) J (4+2) To be sreci Ii eel 
ICE 546 Special Topics (E) J 14+2) To be specified 
ICE 547 Seminar (E) J (4+2) --- 

ICE 598 Senior Thesis I (!R) 4 (0+8) Senior Standing 
!CE 599 Senior Thesis [ [ (!R) 4 (0+8) ICE 598 

4) COMPUTER ENGINEERING (ICE) 
II. Al'l'LlED ENGINEERING & DESIGN 



* Corcurrcru , D Departmental Rcquircrncnt , 
E Elective, lR Institute Requirement 

CODE SUBJECT 
Cr 

HOURS 
PREREQUISIT 
ES 

lME 101 Manufacturing Engineering I (lR) 3 (2+4) MTE 101 
!ME 231 Principles of Operations Research (D) 3 (4+2) BAS 212 
!ME 301 Manufacturing Engineering II (D) 3 (4+2) IME 101 
!ME 302 Manufacturing Laboratorv I (D) I (0+3) lME 301* 
!ME 303 Manufacturing Engineeri ng [[[ (D) 3 (4+2) !ME 301 
!ME 304 Manufacturing Laboratory II (D) 1 (0+3) !ME 303* 
!ME 306 Engineering Metrolozv (E) 3 (4+2) !ME 101 

!ME 311 Production and Operations Management (D) 3 (4+2) 
!ME 321. !ME 
301 

!ME 321 Principles of Managemem (D) 3 (4+2) --- 

!ME 331 Statistics and Probability (D) 3 (4+2) BAS 115 
!ME 332 Industrial Statistics (D) 3 (4+2) !ME 331 

!ME 502 Polymer Processing (E) 3 (4+2) 
!ME 301, BAS 
214 

!ME 503 Materials Engineering (E) 3 (4+2) !ME 305 
!ME 514 Manufacturing Facilities Analysis (E) J (4+2) !ME 415 

!ME 536 
Modeling and Simulation or Industrial 

J (4+2) 
!ME 23 l, 81\S 

Systems (E) 314 

IUE 538 Probabilistic Operation Research (E) J (4+2) 
!ME 231, !ME 
331 

5) INDUSTRIAL & MANAGEMENT ENGINEERING (lME) 
(MECHANICAL ENGINEERING) 

l. ENGINEERING SCIENCES 



A 'i 

Concurrent. D Depa runcnral Requirement. 
E Elective, IR Institute Requirement 

CODE SUBJECT Cr 
HOURS 

PREREQUlSlT 
ES 

IME 305 Material Technology (D) 3 (4+2) BAS 214 
IME 401 Manufacturing Systems (E) 3 (4+2) IME 203 
iME 402 Manufacturing Svsterns Lab (E) 3 (4+2) !ME 401 * 
!ME 415 Production Planning and Control (D) 3 (4+2) 

!ME 231. !ME 
311 

!ME 416 Work Study and Ergonomics (D) 3 (4+2) !ME 311 

!ME 417 Industrial Engineering Lab (D) 3 (4+2) 
!ME 231. !ME 
416* 

!ME 421 Industrial Project Evaluation (D) 3 (4+2) BAS 305 
!ME 422 Industrial Relations and Legislation (D) ] (4+2) --- 

!ME 423 Value Engineering (E) 3 (4+2) 
!ME 303. !ME 
31 l 

!ME 501 Robotics (E) 3 (4+2) !ME 401 

!ME 511 Maintenance and Reliability (E) 3 (4+2) 
!Mt:: JI l. IME 
331 

!ME 512 Productivity (D) 3 (4+2) !ME 311 

!ME 513 Plarn Engineering (E) 3 (4+2) 
IME 311. IME 
415 

IME 525 Quality Management (D) 3 (4+2) 
I',1E 321. !ME 
332 

!ME 526 Project Management (E) ] (4+2) !ME 321 
!ME 535 Applicd Operations Research (E) 3 (4+2) !ME 231 

!ME 537 
Computer Applications in Industrial 

3 (4+2) 
!ME 414. BAS 

Enc inccrius (E) 314 
!ME 598 Senior Thesis I (lR) 4 (0+8) Senior Standing 
!ME 599 Senior TheS!S IT (lR) 4 (0+8) !ME 598 

5) INDUSTRIAL & MANAGEMENT ENGINEERING (ItvlE) 
(MECHANICAL ENGINEERING) 
ll. APl'LlED ENGINEERING & DESIGN 

-v. :.· ,,_, '• 



AV 

E 
D Departmental Requirement. 
IR l nstitute Requirement 

Corcur re Ill. 

Ekctivt:. 
* 

CODE SUBJECT Cr HOURS 
PREREQUISIT 
ES 

MT JOI Engineering Drawing (IR) 3 (2+4) E 
--- 

MT 
211 Measurement and Instrumentation (IR) 3 (4+2) BAS 116 

E 
MT I 
E 

221 Thermodynamics (D) 3 (4+2) BAS 112 

MT 
231 Introduction to System Dynamics (IR) 3 (2+4) 

BAS 116. BAS 
E 211 
MT 

311 Electrical Machines (D) 3 (4+2) BAS 316 
E 
MT 

312 
Energy and Electromechanical Systems 

(0+3) 
BAS 316. MTE 

E Laboratory (D) l 
311* 

MT 341 Mechanics of Materials (D) 3 (4+2) BAS 214 
E 
MT 342 Dynamics of Rigid Bodies (D) 3 (4+2) BAS l 12 
E 
MT 

41 l Electrodynamics (E) 3 (4+2) BAS 316 
E 
MT 

421 Heal Transfer (E) J (4+2) 
BAS 215. MTE 

E 221 
MT 

441 Kinematics and Dynamics or Machines (D) J (4+2) 
MTE 341. MTE 

E 342 
MT 442 Mechanics ol Solids (E) 3 (4+2) MTE 341 
E 
MT 

443 Acoustics (E) 3 (4+2) 
BAS 215. BAS 

E 316 
MT 444 Mechanical Vibration (E) 3 (4+2) MTE 441 
E 
MT 

530 Introduction to Dynamic Systems (E) J (4+2) MTE 431 
E 
MT 

537 
Modeling and Simulation or Dynamic 

3 (4+2) 
MTE 231. MTE 

E Systems (E) 431 
MT 541 Mechanical Behavior of Materials (E) 3 (4+2) MTE 442 
E 
MT 542 

Computer Models of Physical & Engineering 
3 (4+2) 

BAS 314. MTE 
E Systems (E) 442 

6) MECHATRONIC ENGINEERING (MTE) 
(MECHAN[CAL ENGINEERING) 

I. ENGINEERING SCIENCES 

....... '\ .. , ,,_ ._., ,, ..... ·'' .. , .. -: ... \.,,,_ ,_,, .. , .... ,,., ' . . ·~ '· .. 



Coucurrciu , D Dcpa runcntal Requirement. 
L [kctivc. JR l nxt it uu: Requirement 

CODE SUBJECT Cr HOURS PREREQUlSlT 
ES 

MT 
201 Mechanical Desi~1 (D) 3 (2+4) MTE 341, CBE 

E t 112 
MT 

301 Computer Aided Design (D) 3 (4+2) MTE 201, ICE 
E 101 
MT 401 Mechanical Design Il (D) 3 (2+4) MTE 301 E 
MT 

402 Product Design (E) (4+2) MTE 201 E 3 

MT 415 Digital Systems (D) ICE 312* E 3 (4+2) 

MT 431 Control System Principles (D) 3 (4+2) MTE 231 E 
MT 

432 Control Systems Laboratory (D) l (0+3) MTE 431 * E 
MT 433 Fluid Power Control (E) 3 (4+2) MTE 431 
E 
MT 

501 Design Projects (E) J (4 + 2) MTE 401 E 
MT 

521 Turbornachinary (E) 3 (4 + 2) 
MTE 221, BAS 

E 215 
MT 

522 l utcrual Combustion Engines (E) 3 (4+2) 
MTE 221, BAS 

E 215 
MT 

531 Digital Signal Processing (E) 3 (4+2) MTE 431, MTE 
E 415 
MT 

532 Computer Controlled Expcr ime ntat ion (D) J (4 + 2) 
MTE 431, MTE 

E 415 
MT 

533 Control of Manufacturing Automation (E) 3 (4+2) MTE 431, !ME 
E 301 
MT 534 Robot Design ancl Control (E) 3 (4+2) 

MTE 431. MTE 
E 441 
MT 

535 Designing Smart Machines (E) 3 (4+2) 
MTE 431, MTE 

E 532 
MT 

536 System Identification (E) 3 (4+2) MTE 531 
E 
MT . MTE 431, MTE 
E 538 Digital Control Systems (E) 3 (4+2) 

415 
MT 

539 Microcomputer Project Laboratory (E) 3 (4+2) MTE 538 
E 
MT 

598 Senior Thesis l (lR) 4 (O+R) Senior standing 
E 
MT 599 Senior Thesis [I (lR) 4 (0+8) MTE 598 
E 

6) MECHATRONIC ENGINEERING (MTE) 
(MECHANICAL ENGINEERING) 
ll. APPLIED ENGINEERING & DESIGN 

.,,., .... ,, •... ,: . .'· .. ·.··· 



BAS 302 SCIENTIFIC REVOLUTION (E) 
The scientific revolution and its later consequences Ernergcncc ofscience as a new 

intellectual and social force Ill the late I(/" and Ii" centuries h~cuscs on major 
sc1e1iti~ts such as Cupcr111cus, Kepler, llarvcv Gallif co a11d Newton. ~111d philosophers 
xuc h <h l\aco11. lk~c11tcs and I .l'.1li1111 

BAS 30 l SCIENT[FIC 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 
uiquuv and investigation The course focuses 011 processes of fact identification and concept formation 
and testing. 111 the remaining pan, 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. This serves the double purpose of acquainting the students with the appropriate 
setting in which a given idea gained relevance and exposing them to the evolution toward the current 
methods or investigation 

BAS 203 RESEARCH METHODS AND REPORT PREPARATlON (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 successiv.e revisions - Oral reports . Training in research writing through 
the composition of full-length research paper. 

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 envi ronrnent? Explores such 
questions through case studies. 

BAS 201 HISTORY OF TECHNOLOGY IN EGYPT (E) 
A study of Egypt's rural, agrarian, and artisan society Examines the emergence of industrial 

capitalism with this settling: the rise of the factory system; machinofacture; and new forms of power; 
transport and communication. Views technology as partof the culture and reveals innovation as a 
process consisting of a range of possibilities that are chosen or rejected accord: ng to social criteria of 
the ti me 

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 a11 increased ability to 
communicate. 

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 101 ENGLISH I (F) 

l) HUMANITIES AND SOCIAL SCIENCES 

COURSE DESCRIPTION 



BAS 402 ECONOMICS or INTERNAT[ONAL BUSINESS (E) 
Studies kcv factors shaping the international economic environment and their implications for 

business. Topics: tile cause or exchange-rate volatilitv its effects and its implications for business 
stratcgv: intcrnauoual IC11di11g and country risk, c111phasi1.ing causes and prediction or debt crises: 
international co111pct1t1011. 111_clud111g both competitive strategics of firms ;111cl cllccts or iutcrnational 
trade ;111d llld11stri;il pul1c1cs 

BAS 401 [NTERNATlONAL BUSINESS MANAGEMENT (E) 
Basic course on the international dimensions Of management. Examines the changing patterns or 

international business. environmental factors (state comparative advantage, indusirv) <incl the strategic 
tasks or the firm. and the tasks involved in managing across borders. 

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 307 MARKETCNG (E) 
Analyzes elements of marketing strategy that can be utilized by business go' ernmental and 

social organizations to meet the needs of their clients. Topics product development 
advertising, selling and pricing Reviews contributions of management science 111 providing 
new techniques for solution of marketing problems 

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 305 ECONOMICS (E) 
Introduction - Supply and Demand - National Income and Product - Saving Consumption 

and Investment - Prices and Money - Market Structure - Competitive Suppl- - Analysis of 
Costs, and Long-nm Supply - Max-profit equilibrium - Theory of Production 

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 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. 

-, J,~J&QtJLZZZ_jo!tXt~ ... -o-c-. :····· 



BAS 116 PllVSICS II (F) 
lutroduction to clcctrotuagnctisru :111d clcctrostaucs electric charge. coulomb's l:11v. electric structure 

'ol' 111:111cr couducrorx ;111d dielectrics Cn11ccpts of clccuost.iuc field and jH)lt:11{1;1l. clcctrost.mc c11erg1 
Llccmr currents 111:1.11,llCllC lielc.!s ;111d 1\111pcrc\ 1:111. M:1g,11cl1c 111;1tcri;ils T1111c-1·;11si11g r1clds ;111cl 
lrad.r, \ !;111ul1111luc11011 ll,1s1c clccuu. c11c1111\ Ucclru11r:1g11c11c 11:11'L'S :111cl IV1:1\11·cil\ cq1r:1t1011s 

BAS 115 CALCULUS [I (F) 
Calculus of several variables Vector algebra i11 3-spacc. determinants matrices Vector-valued 

functions of one variable. space motion. Scalar functions of several variables: partial differentiation. 
gradient. approximation techniques Multiple Integrals with applications Vector fields. line and surface 
integrals. and exact differentials Green's theorem. Divergence theorem. Stock's theorem. Additional 
topics: linear algebra. infinuc series. 

BAS 114 CHEMISTRY LABO RA TORY (F) 
Principles and applications of laboratory techniques including preparation and 

analysis, spectrophotometry, infrared spectroscopy, kinetics and elementary synthesis 

BAS 113 CHEMISTRY (F) 
Introduction to chemistry. with emphasis on basic principles and their applications. Includes atomic 

and molecelectronic s. thermodynamics. acidbase and redox equilibria, mechanisms, and catalysis. 

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. 

2) BASIC SCIENCES AND MATHEMATICS 
BAS 11 l 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 .~ ~ 

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. 

BAS 500.- COMMUNICATION SKILLS 

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 216 THERMOFLUll) LABORATORY (F) 
Pressure (static, cly11a1111c), temperature measurements Pressure losses in pipes and 

connections Drag and lilt. Fluid !low velocity. subsonic Fluid properucs viscosuv 
a11d calorific value of fuclx Radiation and conduction or heat 

BAS 215 FLUID MECHANICS (F) 
Introduces incompressible f1ows 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 f1ow problems. Flows with 
head losses and gains inducts and pipes Boundary layers and separation Drag and 
I ill 

BAS 214 MA TE RIAL SC[ENCE (F) 
Basic material phases, phase diagrams, condensed matter states: crystalline, 

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

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 

~ 
~t!l 

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, similaritv. 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 

13AS 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 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 circuitelements and their properties. 

BAS 117 PHYSICS LABO RA TORY (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. ln addition experiments 
are conducted in electrostatics, magnetostatics, DC and AC measurements RL, RC and RLC circuits. 
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BAS 3LG_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 approxrmauou; magncuc boundary value problems. 
111ag1H.:t11.<1t1011, induction. current induced in stauonary and 1nov111g conductors 

' lIcctr«: and maunetic forces derived frorn energy l·:lectrrnnagnetic waves lxtcusrvc 
use ()j c11::111cc1 ill!.!, cx.uuplc« 

BAS 315 ENG[NEERING GEOLOGY (E) 
Minerals and rock types. superficial deposits, interpretation of geologic maps, structural geology. 

geologic exploration, influence of geological features on engineering works and rocks as construction 
material 

BAS 314 METHODS OF ENGINEERING ANALYSIS (E) 
Studv of nature of complex problems in Engineering analysis and means of obtaining 

practical solutions Survey of formulations of mathematical models for comp lex physical 
situations and computational procedures for their solution Examples chosen from mechanics, 
hydraulics, heat transfer, elasticity, compressible flow, etc. Numerical methods including 
iteration, variational, finite difference, and finite element methods 

BAS 313 STATISTICS FOR APPLICATIONS (E) 
A broad treatment of statistics. concentrating on specific statistical techniques used in science and 

industrv Topics hypothesis testing and estimation. Chi-square goodness of fit, regression. correlation, 
t1 me sen es analysis, analvsis of variance and experimental design Treatment more oriented toward 
application and less toward theory 

~ial ~ 

BAS 312 PROBABILITY AND RANDOM VARIABLES (E) 
Topics in application Probability spaces, random variables, distribution functions, binomial Poisson, 
uniform. exponential, normal, ganuna and beta. Expected value, variance, moments and generating 
functions Conditional probability Bayes theorem, Joint distributions. <lid 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 
theorv 

BAS 311 COMPLEX VARIABLES AND APPUCA TIO NS (E) 
Complex algebra and functions, analyticity, contour integration. Cauchy's theorem: singularities. 

Taylor and Laurent series: residues. evaluation of integrals. multivalued functions, potential thcorv in 
two dimensions: Fourier analysis and Laplace transforms 

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 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 - Schrv'dinger's wave equation and its solution in one-dimensional time 
independent problems 
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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. 

BAS 320 RANDOM VARIABLES (E ELE) 
Specific distributions and their physical significance uniform, exponential, normal, gamma and beta 

distributions - Joint distributions Md its application in the field of communication. 

BAS 319 NUMERICAL ANALYSIS AND METHODS (E ELE) 
Numerical integration and differentiation - Iterative methods in root finding - Direct 

and iterative 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 318 INTRODUCTION TO i:'ROBABILITY (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 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 

·t•· -, .. -~· ' '·. 



. ctn: 341 CONSTRUCTION SllRVl~YINC (D) 

CBE 331 FUNDAMENTALS OF HYDRAUUC ENGLNEERING (D) 
Flow 111 closed conduits and open channels. pumps. turbines. sediment transport geohvclrologv and 

hvdrologic measurements hvdr aulic structures. pl;11111111g of water-resources projects . 

CBE 31 l BULLD[NG CONSTRUCTION (0) 
lntroduction to basics of building construction Role of architect and other engineers in bui I ding 

construction. Architectural design fundamentals. Building components and materials. Architectural 
drawing and detailing Building construction processes. Foundation -Insulation-Stairs- Roofs- Walls - 
Plaster Elect.ric;il and pluming services 

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 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 202 STRENGTH OF MATERIALS LABO RA TORY (D) 
Testing of materials in tension, compression, shear, torsion, bending, hardness, 

impact, and fatigue; nondestructive testing 

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 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 111 DESCRIPTIVE GEOMETRY AND ENGINEERING ORA WING I (F) 
& 

CBE 112.DESCRIPTIVE GEOMETRY AND ENGINEERING ORA WING II 
(F) 
Introductory descriptive geometry Use of equipment points, 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 

(I) ENGINEERING SCIENCES 

3) CONSTRUCTION & BUILDING ENGINEERING (CBE) 



CBE 555 CONSTRUCTION PLANNING AND MANAGEMENT (E) 
Construction planning: pre-tender and contract planning, network analysis. cost and network. site 

pla1111i11g_ scasouatuv work studv. operational research and construction. resources .uloc.uion 
es1i111a1111g_ cost conirol-safctv ;111d health 111 coustrucuon 

CBE 525 SOLL MECHANICS £1 (E) 
Theory of consolidation; drained and undrained strength; principles of limit 

equilibrium analysis of soil masses: methods for estimating soil deformations 

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 461 lNTRODUCTION 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 

~ 
~lit! 

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 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 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 352 CONSTRUCTION MATERIALS LABO RA TORY (D) 
Standard and quality control testing and measurement of aggregate, cement, concrete, 

asphalt, asphalt concrete and reinforcing steel. 

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. Bui.lding stone, clay products, soils, timber, heat-insulating. 

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 Md instrument use. 



CBE 423 DESIGN & CONSTIHJCTION OF EARTH STIHJCTlilH:~ & 
FOlJN DATION ( 0) 
lundamcutal pruhlc111s ur slope xtahilit y, methods ur stab1l1ty dlllllys1s, lab i\nd field 

u1111pact1t111. earth 111l'SSL11L~ theories hiiscs f't11- des1~11 0Crcla1n111~ structures lvpes 01· 

l\1u11lL1t1u11 S\'SIL'llh :llld cksrl.',11 ui1c11a, dcs1'-',11 ofxhullovv f'oul1li<1l11111s d11d deep 
'1-<llr1HL1t1(111s_ L111h1111(111111 111~·1li11cls, L'irl'(ls 1~1'u11htnwl1u11111111L:<1111, s1111L·1111L'S 

CBE 412 ARCHITECTURAL DESIGN I (D) 
Establishes basic atuiudcs to architectural organization and its reflection Ill fo1111 Includes projects 

where imposed co11d1t1011s or site, program anbuilding system emphasize the interrelationship of 
fundamental clements 111 tile pattern of decision making that constitutes architectural design Develops 
prcscnt.ruons ihrnugl1dr:111111g~ and mod. 

Cl3E 411 DESIGN THEORY (E) 
C:oncepl of des1g11_ theories of design, role of design. mutual relation between bLJildi11gs and 

environment. building classification, residential buildings their relation with users & Surroundings: 
design cousidcrauou ;111;1hs1s and evaluation or some examples. 

CBE 402 OESIG;\ OF STEEL STRUCTURES (0) 
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 401 OESIG!\ OF REfNFORCED 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 

~ 
~~ 

(II) APPLIED E!\GINEERCNG & DESIGN 

3) CONSTRUCTION & BU[LOCNG ENGlNEERlNG (CBE) 

CBE 564 SPECIAL PROBLEMS CN 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 

CBE 563 FlNANCIAL MANAGEMENT AND ACCOUNT[NG IN 
CONSTRUCTION (0) 
Fundamentals of financial management, accounting methods, financial statements - compilation and 

analysis, unique aspects of accounting for construction projects, construction company and projects 
valuation. risk-return relationship cash flow analvsis and forecasting, projects financing, lease 
financing and financing alternatives 

CBE 562 TECHNIQUES OF PLANNlNG, SCHEDULING, AND CONTROL 
(0) 
Project definitiou 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. documcnuruon and reporting services. t1111e and cost control, progress monitoring and, 
evaluation Computer appl icauons 



CBE 535 IRRI(; \ 110:\J AND llYDRAllLICS OF SlJllFACF DllAIN:\CL (D) 
1\pplicdl1u11 othvdi.rul«. ;111d hvdrnl(l~1c p1111uplcs, clements otchaunvl (ksi.~_~11. 

l1ql1uln~1c dt._'[t._'1111111.1111111 lli' Lks1:.~11 11(11\'. Ii :1d1\l(llldl ;111d 111\)lkl II II I IC:d\ 1(111 \\.\IL'l\1' 
l1\·tl1 (llll it._'\ tll. d1 ;111~11'.'.L' <\.\\t._'111\ 1111'.',:ll H 111 ;111ll ci1 d!ILl.'~L' S\ I uctu: t._·\ 

CBl~ 53l ENVIRONMENTAL AND SANITARY I~NGINEERINC (E) 
The biochcnucal cvclcs ol srntlics1s am! dccav Dri11k111g water collect 1011. trc;11111c111. drstributiou ;111d 

qu;tlitY assurance Do111cs11~ .iud 11ltlt1stri;il w;1slr.: cnllcciiou ucauucnt .ind dispos.u \\ ': ucr pull1111011 
C\1111rol Air qu;il111 :111d :111 
pollution control 

Cl3E 515 ARCHITECTURAL DESIGN ll (E) 
Projects develop awareness of the principal issues facing the coutcmporarv architccrur.rl designer and 

the range of possibilities ;11 ailablc for effective satisfaction of conuuon cnviromucnt.il needs Design 
for intensive. extensive and multiple space uses. tluild1ngs of multistorv construction Considers 
natural and artificial cm·1ro11111e111;il controls as they 111n11e11cc the design concepts .uid the installations 
associated with them 

CBE 508 STRlJCTU RA L llELIABILITY (E) 
Statistics of load and resistance variables. Reliability of engineered systems analvsis and assessment or 

rcliabilitv: reliabilirx index first order-second-rnomenl formulation. linear performance funciious 
11011! uicar performance C1111ct ion Probabi I tty-based design criteria. Code cal ibration 

CBE 506 PREFABRICATED, WATER & 
PRESTRESSED CONCRETE STRUCTURES (E) 
Prefabricated concrete, design methods, tolerance, floor and roof systems, wall 

panels and construction jomts 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, 
analysis and design fo: flexural, shear, bond and bearing 

CBE 505 STEEL AND CONCRETE BRIDGES (E) 
Tvpes of bridges Loads dead live impact. wind and other loading Baste design and construction of 

1 anous ivpes of bridges. truss beam and plate girder, slab. box girder Bearings and expansion detai Is 

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 detailing 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 of construction equipment 

CBE 452 ELECTRICAL lNSTALLATIONS lN 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 buildings, drawing and 
notation Specifications of electrical installations 

CBE 451 QUALITY CONTROL & SPEClFlCATlONS (D) 
Quality assurance svsieru. Qualitv control program, inspection, testing, evaluation. statistical 

evaluation of results. Codes and specifications for foundations, concrete, and metallic structures 
Security and safetv of co11st111ct1011 sites. 



·- 

1\lllil'il tl1cs1s 

CBF 599 SFNIOR THESIS II (F) 
( .ll11l111ll(ltio11 or en 1: ~98 scruor tlics1~ I lac h JldlllCIJl(llll gives (ill oral p1cse1lliill\lll 

or till' main 1cs11\ts lie achieved /\ltn u111cis111 .md suggcst1011s each u1rnpkic'. ;i 

CBE 598 SENIOR THESIS I (F) 
l'arucipauug students select thesis topics according Ill their fields of" interest and av.ulabilitv of 

L1c1!111es :111d ;icll isors Students review tile lircr.uurc. carrv 0111 ucccssarv preliminarv work and s11b1111t 
;1 proL',1css report 

CB[ 56 l CONSTRUCTION PROJECT SPECfFICATIONS, BIDS ANO 
CONTRACTS (D) 
Introduction to the legal and contractual aspects of the construction industry 

Techniques forcoordinating decisions and actions in the design and construction of 
eng111eenng projects Logistics of owner and contractor organizations Specifications 
different types and uses Bidding stages involved, strategies and models used Types 
of contractual relationships and differences between contract types lruernational 
Iorms of contracts. Claims analysis and settlement of disputes 

CBE 557 ENVIRONMENTAL CONTROL & ENERGY CN BUILDINGS (E) 
[11erg\ .c.\pend1ture in construction stage Comparison of building materials on a producuou-cncrg. 

basis Energy demands of a building (lighting, appliances. domestic water heating, space heating and/or 
cooling. ventilation. elevators. water supplv, ) load curve and load duration curve Fundamentals of 
hc.n transfer Thermal loads of building spaces (heat and moisture gain or loss) Effect or building 
envelope. Energy-conscious building design. Description or some methods of cncrgv conservation .rnd 
wasic-cncrgv recoverv. Alternative energy sources lo meet building demands. 

CBE 556 [NSPECTION, MAINTENANCE AND REPAIR OF STRUCTURES 
(D) 

lnspcction techniques - Weather considerations - Maintenance programs~ Patching and Ctnisln11g 
l!c;1t111e1us - Structural repairs of concrete - Repairs of m;1sonrv structures - Repair of steel structures - 
S1re11gthen1ng of structures 

CBE 545 DEVELOPMENT OF HlGHWAY FAC[LlTIES (E) 
Analvsis of factors in developing highwav transportation facilitv. traffic estimates and assignment. 

problems of highway geometric and design standards, planning and location principles, intersection 
design factors, structural design of pavement, highway maintenance 

CBE 54i CNTRODUCTION TO rRANSPORTATION PLANNLNG AND 
HIGHWAY DESCGN (D) 
Introduction 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 536 DESIGN AND CONSTRUCTION OF MARlNE 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 

.. 
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I( F 311 .·\<h anrcd Digital 1':kctro11ics (I<:) 
, l\n•1C\\ 111' l)1!--'.1L1I I .11!,-'ic lks1g11 Techniques - l)1::-;1t;il ( '11rn1ts - d11;il11g 111 ilig1t;1I ;u1d 

di!,-'ILil' Ill :111;1!1 le'. L'< in, L'I SI till - 111C111lll lCS - tLlL! ;1cqu1s1111111 \\SI l'll\S llli<..'!,-'l';\tcd 

,. 11 l 1111 -; - 1 ';i Ii I le, 1 I J, '11 IL' c Ii I 1 I q l l l's - \ 1 I . S I -11 ouh ks I H 11 11 111.!2 p 1 1ll1 11 ll I -; 

ICE 310 ~Advanced Electronic Circuits (E) 
,1\111pl1r1c1·s usCJll:1tl11s llltus cartl1111g .ind 111s1Il;1tio11 - clcctru111cs ol d1spl;11 de\ 1cL·s !':1br1u11011 

ICL:!1111q11cs - 1111c.L'.1:11cd i.:11u111s - VI .SI -1rn11hlcsliuot111g proiocol« 

ICE 30 I Software Engineering (D) 
Software life cvclc - concepts and methods of analysis - constrained system design d;11;1. functions ;111d 

relationships spcc1i-1c111011s - implementation procedures - standard specifications - rcliabiluv meas11rcs 
and qualitv ass11r;111cc - 11\lc.L'.r;li testing - error analvsis - software mauucnaucc ·- cloc11111c11L1t1011 

ICE 242 Graph Theory (D) 
Definitions and basie concepts Representation of graphs 111 a computer Hamiltonian and Euler paths 

Enumeration of paths Detection of circuits in a graph Product and sum of graphs Paths of 
nunimal/maximal value Problems or paths and nows Assignment and transportation problems. PERT 
and CPM techniques 

ICE 241 Data Structures and Algorithms (D) 
Linear lists - arrm s - queues - dequeues - linear and sequential memory allocation - trees - data 

structures reprcsentauon in storage media - operations on tree and lists lil memory and storage media - 
introduction to searching sortrng and tree searching- Techniques for design and analvsis of algorithms 
- top-down and bottom up approaches. 

ICE 213 Basic Electronics LAl30RA TORY (F) 
The ai111 of the lab is to mtroducc the student the operational principles o[ active and passive clements 

and their applications 111 circuits. Taking this lab will enable the student to implement transistors or 
operational amplifiers i11 simple circuits such as switching or amplification and will enable the student 
to include diodes and passive clements (resistors. capacitors and inductors) in 11·<1vc shaping circuits 

ICE 212 Electronic Circuits and Devices (D) 
Basic circuit components - analvsis of DC. AC and three phase circuus - resonant circuits and filters 

properties of semiconductors and electronic devices- rectification and voltage s1:wil11;1tio11 circuits 

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

progralll maintenance - documentation - library functions- object oriented- numerical and 
nonnumerical examples 

[CE lO'I Computer Programming-I (F) 
Computer Architecture - Introduction to High level Programming- Flow Charts and Algorithms - 

FORTRAN/C Languages 
(To be taken concurrently with lab) 

(l) ENGINEERING SCIENCES 

4) COMPUTER ENGINEERING 



. ' 

ICI': -U4 Artificial Intelligence (D) 
l ntroduciion to artificial intelligence concepts and dcliniuons - Problem Sulv111'.c'. - 

I cclrn1qucs (State Space, Problem Reduction Predicate Calculus) - k111ds ur 
k1H1\\kd'.'.L' - knowledge acqursu ron and rcprcscutauon - lug1c tcchniquc s- p1odue11t111 

,WSIL'llh - «-mannc networks - 1·1·a111cs prnlikllls 1·cp1esc111<1ti(111 tech111qllL'S- reas(11111w 
I I I\·,· j LI 111·.;111 - l l l It: L'I t ~1111 t )! 

ICE 432 Computer Graphics 
Fundamentals of computer graphics - display devices - fundamentals of graphic 

algorithms two dimensional graphics - polygon representation - polygon filling - 
pulygun clipping - splines - three dimensional graphics - back face removal ~scan 
l111c and ray tracing - projection - illumination and shading models 

ICE 431 Linear programming (E) 
Progr;lllll11111g of principal LP algorithms Treatment of Large scale problems bv external storage. the 

rcx iscd suuplcx method and by sparse matrix techniques Scnsitivitv analvsis Dual problem. Use of LP 
progra111 librarv 

ICE 337 Programming Languages (E) 
1:01111;11 definition of progranuning languages. Svntax and semantic rules with 
examples from some major programming languages (e g FORTRAN, PASCAL, 
BASIC) Program structure Subprograms and passing of parameters Storage 
management Overview of high level languages Structure of languages Language 
design considerations Advanced data structures and language features Current trends 
111 language design, with examples from PASCAL, FORTRAN 77, ADA etc 

~ 
;~ 

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 coefficient matrices 
Zeroes of a polynomial Roots of transcendental equations Solution of a system of 
two non- linear equations 111 two variables Least squares curve fitting Interpolation 
Solu11011s of ordinary and partial differential equations Stability and error analvsis 
Simple integrals Curve fitting by Chebychev polynomials 

ICE 323 Signals and Systems (D) 
Representation of signals - transforms (Fourrier-Laplace-Z) - digital filters- noise- introduction to 

svsicms - linear systems and circuits - time and frequency domains analysis Introduction to 
communication systems - representation of transmission media - analog and pulse modulation - noise - 
d 1gi1aJ communication svstems - coding and transmission of data. 

ICE 322 Fundamentals of Communications Engineering (E) 
I ntroducuon to communication systems - representation of transmission media - analog and pulse 

modul.uion - noise - digital communication systems - coding and transmission of data. 

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 



' . r 

ICF J ! (, ( 'um p u t or Orga11i1.at io n and 1':1rallel Proressi11g (I>) 
, C'u111p.11tL'1 .vrchu ccturc - \trnct111c dllli dl'si)..'_11 urCPl J - uH1t1(1l u111t - 111c111011L·s- 

111tc111q1t rnu11ts - u11111ccti111111rco111p11tc1 pn1plicri1ls - I/() devices 11nrm111<111u 

ICI<: 315 Computer Periphrrals (F) 
Tvpcx of computer peripherals - connection lli' pcnphcrals - l!SC of cJi;11111cls - progr;1111111111g of 

channels opcr:111011 of channels 1-11 Cl111c111rc11c1 11111! [I'll- s1·11cliro11i1.:111011 :111d li:111clsli:11'111g 

lCE 314 Microprocessors and Assembl;' Programming Lab (D) 
Introduction to lll1croprocesso1s - Fetch and execution cycle - addressing modes - 

instruction set - t1111111g diagrarns program controlled and Interrupt driven 1/0 - 
connecuon ofterminals, discs and 1/0 ports - assembly language - instruction formats 
- data rcprcscnrauon - arithmetic operations - macros and kernels 

ICE 306 Introduction to Business Programming (E) 
Characteristics of commercial data proccssmg Programming using COBOL Program structure. Basic 
language features. arithmetic verbs. control transfers and subscripting. Input data validity checking 
Programming examples An overview or characteristics of commercial problems. Advanced features of 
COBOL Sorting The report wntcr Disk and tape files; file access methods. Segmentation Design. 
implcmcniatiou and documentation of some case studies 

(U) APPLIED ENGINEERING t.~ DESIGN 

4) COMPUTER ENGINEERING 

ICE 543 Expert Systems (D) 
Review of basic concepts of artificial intelligence - knowledge representanon : 

inference - expert systems - basic structure of expert systems - knowledge 
engineering - learning mechanisms - introduction to neural networks - examples of 
learning mechanisms and expert systems 

lCE 512 Real Time Systems (D) 
Introduction to real tune computers - real t1111c operation requirements -real lime operating svstems - 

data capture and processing in real 111nc - examples of real time applications 

[CE 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 - workrnix simulation verification and interpretation of computer modeling 
and simulation results 

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 znd loops - Annotation or 
some simple programs and derivation or theorems - Proofs of program correctness. 

[CE 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 - Gede! numbering - computer 
programming languages - proof of program correctness - undecidability - NP 
complete problems 



\ .. 'f 

ICE 438.Languages and Compilers (E) 
Introduction to the theory Of languages - evolution of computer la11guages and 

translators - formal speci ficaiion of languages - context dependent arid context free 
la11p1ages - logical structure of a compiler - lexical, syntax and se111a11t1c analysis - 
cor!c gc11crat1u11 and opt111111.<1t1u11 - storage and register allocation - 1u1ll1111c 
Lll11s1dc1at1(111s 

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 412 Fault Tolerant Computing (E) 
Introduction to fault tolerant systems - faults and their manifestations- error de1cc11011 - protective 

redundancv - fault tolerant software - measures of fault tolerance - case studies 

ICE 407 Advanced programming Lab U (D) 
Program Life Cvcle. Software Team Organization. Documentation Techniques. Report Generation. 

On-Linc Documentation 

ICE 403 Advanced Programming Lab (D) 
Introduction to software design - data representation and processing - evolution and 

comparison of programming languages - types and characteristics of translators­ 
Applications 

ICE 345 Operating System (D) 
Tvpes of operating svsteius - functions of operating svstems - process states - 111c1110n manage111e111 

\ irtual memo!\ prncessor management - process scheduling - multiprocessor s1·stems - device 
management - deadlock prevention - tile systems - svsicm resilience and securuv 

ICE 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 342 Data Processing and Management (D) 
introduction to information technology Data collection, preparation and vcnfic.iuou computer 

peripherals - conununication equipment data representation in storage media - fl lcs structures - access 
times of storage devices - data compression - sizing and timing - practical examples 

ICE 317 Computer Interfacing Lab (D) 
Basic interfacing hardware - buses and mernorv/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. 

analysis comparative study of different 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 



' • t 

I( T 5n Ser11i11ar ( L) 
,IZL'Sl'<tlcli Sul11cct 11l\(1h111g Ul111putc1djlplic;1t1u1i:-;1111c;il l1k p1olilc111s S11hr111ss1(111 

(ii.;11L'ji\1J{ on till' Sliil!l'll P1L'Sl'lll:lll(lll (ll.tltl' w ork i11 d SL'l\1111.11 

ICE 54(i Special Topics (l~) 
'\ 11cw T(1p1c spccilicd bv tile currcut trends 111 computer Sc1c11cc 

ICE 545 Selected Topics (E) 
·'\d1 .mccd Topics 111 computer Engineering 10 be dcrcnuiucd b1 lite dcp.rruncur 

ICE 544 information Systems Design (D) 
T1 pcs or mfonnation svsicms - design or inforina\ion svstcms - design tools - man/ruaclune uucrlacc - 

cla1;1111teg1111 - data and information sccuritv - software sccuruv - software for lite design of 
i11Cor1n;111rn1 processing svsicms - introducuou 10 decision support svs1en1s 

ICE 542 Fundamentals of Data Security and Data Encryption (E) 
Introduction to cryptography - ciphering algorithms - principles of data security - 

hardware and software security techniques - software protection - computer viruses - 
databases and networks security 

ICE 541 Database Systems (D) 
Basic database concepts - 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 

ICE 540 Image Processing and Computer Vision (E) 
f m<ige representation - methods of image proces~ing - enhancement - data compression - 

reco11struct1on Crom projection - features extraction - image 
analysis - pattern recognition - computer v l Sl Otl 

ICE 448 Power Electronics (E) 
The Phvsics or Semiconductor Devices with Emphasis on Power Amplifiers. Controlled Rectifiers .u.d 
Im enc rs Thermal Characteristics. Losses and Heat Dissipation 

ICE 446 Systems Programming (E) 
Functions or system software components - Design of Hardware Drivers, Loaders and Linkers 

Compilers. Assemblers. Interpreters and Utilities - Case Study of Real System Programming 

ICE 445 System Analysis and Design (D) 
Techniques for designing efficient algorithms - analysis of complexity - complexity 

bounds of fundamental 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 
program 1111 ng 

ICE 441 Computer Networks (D) 
Da1a Communication Fundamentals - Seven Layer Model - Network Architecture and Protocols - 

Capacity Assignments in LAN's and W AN's - Routing Techniques and Algorithms - Network 
Manage111ent - Examples of LAN's and W AN's. 



~ • 0 
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CCE 599 SENCOR THESIS [I (E) 
Continuation of ICE 598 senior thesis l Each participant gives an oral presentation of 

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

CCE 598 SENIOR THESIS C (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 
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11\lE 321 PRINCIPLES or MANAGEMENT (D) 
Ilic l.voluuou 01· l'vl;i11<ige1ne1i1 Though!- M:in:igc1nc1i1 1·1111cti01is - Principles or U1g:i1i11;11iu1i - T1 pcs 

ur Or1~;11i11;i11u11 Stn1c1i11T - Supervision. I .c.rdcrsiup ;i1icl Mot1\·;i\ioll Principles or Pl;i111i11ig ;111cl 
C't111lrl1I l!cc1S1<11i f\LiK11H'. Mc<1su1c111c1i1_ ;11id 1\1r:1ilsis lll Performance 

IME 3l I PRODUCTION ANO OPERATIONS MANAGEMENT (0) 
Basic Concepts - Tvpes of Production Systems - Phases and Problems of Production Svstcm 

Development - Forecasting Techniques - Ti111e Series Analysis - Causal Models - Material 
Requirement Planning - Material Utilwition -- Production Facilities Planning - l.avout or Producuou 
r:<1ul11ies - Plant Location Models- Manpower Requirement Planning - Production PL11111111g and 
Coutrot - Measurement or Performance 

IME 306 ENGlNEERlNG METRO LOGY (E) 
Basic Concepts - lnterferometry - Linear Measurements - Angle Measurement­ 

Straighrness and Flatness Surface Texture Measurement Roundness Measurement - 
Measurement and Gauging of Threads and Gears - Three Dimensional Measurement 

IME 304 MANUFACTURING LABORATORY [l (D) 
To be taken simultaneouslv with [ME "lO"l Includes experiments and workshop trauung in Metal 
Culting, panicularlx turning milling. drilling, sllapmg boring and grinding. 

IME 303 MANUFACTURING ENGINEERING Ul (D) 
Mechanics or metal cutting. cutting temperature. wear and life or cutting tools curung fluids. 

machinabilitv or metals. analvsis of machining processes selection of cutting conditions. calculations 
or machining time and power consumption - application oil turning, milling, drilling _ abrasive 
processes. broaching processes. thread cutting. gear cutuug. manufacturing of earns. non conventional 
machining processes 

IME 302 MANUFACTURING LABORATORY I (D) 
To be taken sunuuaneouslx with !ME "10 l lncludes experiments and workshop 1ra11irng in Casting. 
Welding and Metal Forming 

IME 301 MANUFACTURING ENG[NEERING U (D) 
Casting technologv casting processes - design or riser and gating systems- melti1ig furnaces - casting 

defects - inspection or 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 CUl\-C applications or force 
equilibrium on metal forming processes (foruung rotting, extrusion. ) - sheet metal \1orking 
processes - metal forming machines 

CME 231 PRINC[PLES OF OPERATlONS RESEARCH (0) 
Basic Definitions - Phases of OR Application - OR Models - Assignment Problem - Transportation 

Problem - Max. Flo\\ Problem - Shortest Route Problem - Linear Programming - Simplex Method - 
Duality - Sensitivitv Analysis - Inventory Control Models - Waiting - Lines Models 

[ME 101 MANUFACTURCNG ENGlNEERING l (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. 

5) [NOUSTR1AL & MANAGEMENT ENG[NEERING (IME) 
(I) ENG[NEER[NG SClENCES 
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11\IF 407 Mr\NllFACTlJl{IN(; SYSTFMS (It:) 
N~1111cr1(dilv urntrull1.:d 111acli111L'.S, cu11\'cr1t1u11al 11u111cr1c;1l u1r1tr(1I - NC pd1·1 

11111'-_'Jdlll111111c'. - crn11pl1tcr u1111rnl 111 NC. 111dl1str1al r(1l1(l\s i ohot lcclirH1l(1.'-'.v l(ll)(1t 

;q111li(:1lltlll\ .'-'.1(1\111 tL'l·l111(illl!C_\' ;111d Jll(ll.C\S 11l:11111i11~. µ,11lll[l lccl111(1i(le'.\ Ullll[)lltl'r 

IME 305 MATERIAL TECHNOLOGY (D) 
I Ieat treatment of ferrous 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 unpact. fatigue and creep, nondestructive testing of' materials 

5) INDUSTRIAL & MANAGEMENT ENGINEERING (IME) 
(II) APPLIED ENGINEERING ANO DESIGN 

LME 538 PROBABILISTIC OPERATION RESEARCH (E) 
A continuation of deterministic operations research with emphasis given to probabilistic models rn 

opcrauous research Discrete and continuous time processes, queuing models. mvcntorv models, 
simulation models. Markovian decision process and decision analvsis 

IME 536 MODELING AND SfMULATION OF CNDUSTRLAL SYSTEMS (E) 
Cr. 3 (4+2) Prerequisite [ME 23l, 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 514 MANUFACTURING FACfLITIES ANALYS[S (E) 
Faciliucs Planning - Plant Layout Techniques - Plant Location Selection - Materials Handling 

Si stems - Storage Arca Layout - Evaluation and Improvement Methods - Computer Applications 

., 
' 

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 influence of rrucrostructure and environment on fatigue and fracture 
behavior Concepts and applications of fracture mechanics Overview of polymers 
cornposues. and ceramics used in vehicles 

l 

l 
LME 502 POLYMER PROCESS/NG (El 
Reviews physicochemical. mechanical and theological properties of polymers. Surveys processing 

techniques Modeling, analysis, and scare-up of extrusions, thermofor miug. calendaring, and mixing 
Case studies in process syntheses. Relationship between selected processing techniques and properties 
of end products. Limitations of the present state of the art Assigned projects 

l 

l 
I lM E 332 CNDUSTRJAL STATISTICS (D) 

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

l 

l LM E 33 l STATISTICS AND PROBABILITY (D) 
lntroduction - 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 

l 



IMF 512 l'l{OD!ICTIVITY (D) 
l111porL111cc - l'rnd11,·1111~1 C1clc- 1·ut;1I ;111<1 l':11t1.il l'rnd11c11111_1· Concepts - l'1odm:t11!11 t\-lc;1s111-c111c111 

l'1uduct11·1:-. Mnckls - l'r"c!11c111111 .-\11,i11s1s - l'1nd11e111·111· 1'1;11111111.r; - l'roc!11ct11111 l111prmc111c111 
J ,·1:it111q I IL'\ . 

IME 511 MAINTENANCE AND RELIAIJILITY (E) 
Maintenance and Reliability Concepts - Maintenance Planning and Organization - 

Planned Maintenance Systems- Corrective Maintenance Condition f3ased 
Maintenance ~Spare Pans Co11t10I - Patterns of Failure - Reliability Computation and 
l'rcdiction - Rcliahilii v lcsti11g and /\ud1ting 

lME 507 ROBOTrCS (E) 
lntroduction to the Practices and Concepts as Applied to Material Handling, 

Manufacturing Processes, Material Storage, and Quality Control - Economic 
Justification of' Automated Activities. ' 

lME 423 VALUE ENGINEERING (E) 
Baste Definitions and Concepts Selection of Projects for VE Study - the Functional 

Approach - VE Planning - Establishing and Maintaining VE Programs - Case Studies 

lME 422 INDUSTRIAL RELATIONS AND LEGISLATION (D) 
Introduction - Human Factors in Industry - Job Description and Evaluation Emplo. cc Selection - 

Wage. and Incentive Plans - Principles of Industrial Safetv - Industrial and Labor Legislation 

IME 421 [NDUSTRIAL PROJECT EVALUATION (D) 
Introduction - Time - Value of Monev - luvcsuucnt Criteria Comparison of Eco1101111c Altcmat1\es - 

Risk and Unccrtauu, .An<1hs1s - Decision - Trees - Bendit - Cost Analysis - Replacement Models - 
Capital Budgeting 

lME 417 [NDUSTRlAL ENGCNEERING LAB (D) 
Includes applications and measurements of operations r Time measurement exp· 

Work study experiments 

CME 476 WORK STUDY AND ERGONOMICS (D) 
Importance - Work Stud, Cvcle - Principles of Motion Economy - Motion Analysis Charts - 

Ergonomic Principles - Working Conditions-Work Place Design-Time Measurement Techniques - 
Work Sampling - R;n111g and Allowance Svstcms- Leaming Curves. 

1 IME 415 PRODUCTION PLANNCNG AND CONTROL (D) 
Introduction - Shon-term Forecasting - Process Planning - Aggregate Planning. ;111d Master Scheduling 

- Materials Requirement Planning - Inventory Aualvsis. and Control - Sequencing. and Scheduling­ 
Dispatching. and Follow-up - Performance Evaluation - Computer Applications 

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

1 

.1 aided 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 

l 



g .. 

IME 599 SENIOR THESlS II (F) 
Continuation of IME 598 senior thesis l Each Participant gives an oral presentation 

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

IM E 598 SENIOR THESIS I (F) 
Pa111c1pa11ng students select thesis topics according to their fields of interest ancl av.rilahilitv of 

1·;icil1t1cs and advisors Students review the literature, carry out neccssarv prcliminarv "01k and subuut 
;i progress report. 

IME 537 COMPUTER APPLICATIONS fN fNDUSTRIAL ENGINEERING 
( E) 

Iruroduction lo Computer Applications - Design of Computer - Based Systems - Applications rn the 
follo11111g areas Layout, Location, MRP, Economic An<ilvsis. Time Measurement ;111cl Productivir, 
1\k;1suremcnt. 

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

Simulation - OR Applications in Engineering and Management 

fME 526 PROJECT MANAGEMENT (E) 
Introduction - Project Organization - Work Breakdown Structure - Activity Network Methodologies - 

Time Estimation - Cost Estimation - Time-cost Trade Off - Resource Planning - Cash-0011 Analysis - 
Pro1ect Comm! - Project Management Information Svstems 

IME 525 QUALITY MANAGEMENT (D) 
Basic Definitions - Quality Costs - Quality Policies and Objectives - Quality Organization - Quality 

Planrnng - Quality Control - Quality Improvement - Quality Assurance - ISO 9000 - Quality Manuals 

lME 513 PLANT ENGCNEERING (E) 
Plant Utilities Planning - Power and Energy Systems - Material Handling and Storage Svstems - 

Environmental Control Systems - Waste Disposal and Pollution Control Systems - Hazard Prevention. 
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MTE 312 r~NERGY AND ELECTROMECHANICAL SYSTEMS 
LABORATORY (D) 
independent laboratorv work rnv\llv1ng electromechanical systems, powc: 

electronics. h1gh-voltagc svstc111s, rnt;1t1ng clccuic machinery, hioclcctuuucch.uuc-; 
Clll'.lgy s\·stCllb, ~111d l(lll!IU! Studc11t clH11ci: ur prn1ccl IS Cit her rori11 a lixt u! 
Sll.0,~L:StL'd topics()! dC\l'l\ljlL'd Ii\ s111dc1l\ 111 conuructron with insuucuu 

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, ther modvnarnics of discrete electromechanical coupling, 
equations of motion Synchronous and mduclion rotating machines Linear and non­ 
linear transducers, transient and steady-state dynamics, electromechanical time 
constants. Field transformations, de rotating machines, magnetic diffusion and charge 
relaxation in moving conductors Electromagnetic force densities and stress tensors 

- 
I 

1 MTE 231 INTRODUCTION TO SYSTEM DYNAMICS (F) 
Dvnarnic modelling bv linear and non-linear lumped multiport elements of phvsica] svstcms 

Un 1 ficd treatment of acti ve and pass: vc mechanical, fluid, electrical, thermal and electron ic 
devices and systems. Concept of state and state variables Formulation and solution of state 
equations by direct analysis and b , digital computer methods Dynamic response and stabilu , 
of linear svsterns System functions. pole zero configurations, and their interpretation 
General ised impedance and source equivalents. Ex tens ivc use of engineering e:\arnp lcs 

1 

l 
MTE 221 THERMODYNAMICS (D) 
Classical thermodvnamics emphasising relation of abstract concepts to physical situations Work .uid 

euergv for pure conservative and pure dissipative svsierns. Heat, tcriperature, first ICI\I of 
thcnuodvnamics. Pure thermal s1·s1c111s. Equilibrium and rcversibilitv. thermodvnamicallv coupled 
svstcms second law of thcnnodvuanucs. ihcrmodvnamic temperature. entropy. Bulls Oo\1 and open 
svstcm the pure substance. solid. hquid and gaseous phases Applications to engineering svstcms 

l 

1 
MTE 211 MEASUREMENT AND INSTRUMENTATION (F) 
Introduces 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 
Instrumentation types and measurement techniques Data analysis and error analvsis 
Emphasises a hands-on approach with a wealth of laboratory experiments. Brief 
introduction to computer data acq u is i tio n 

l 

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 

(I) ENGINEERING SCIENCES 

6) MECHATRONIC ENGINEERING (MTE) 

, 



M rt: 4-U :\COLISTICS (E) 
So1111d _!'.C11c1;11t\lll ;111d prop;1g;1tio11 111 claxuc 111cd1;1 S1111plc so111n:s ;i11c! :1rr:11·s of sources J)cr11·;111011 

ul'li111q1cd p;11:1111ctL:1 :1c·\111stic:li clcmcut ; :111d u1c111h 1·1\1111 q1l11r1c111s lll 11·;11·c cq11;111u11s lt1di;1t1\111 

tlll)ll'c\;ttkl' (·11111c1St\lll :ltllllll,L'. ;1C1)1lSr1c:1I 1:kcr11c:1I .111cJ 111cclt:!tlll:;1l ·_:11c1;•.1 rvl1Hkll111,L'. ;11ll! ;111:111'1' 1il 

MTE 442 MECHANICS OF SOLIDS (E), 
Introduces mechanics of continuous deformable media, emphasising three­ 

dimensional requirements of force equilibrium, geometric compatibility, 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, shahs, beams, and other 
simple structures of engineering importance Emphasises computer methods and 
matrix structural analysis 

MTE 441 KfNEMATICS AND DYNAMICS OF MACHINES (D) 
Aualvsis 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 analysis Systems including flexible and rigid 
elements and active control systems A brief introduction to kinematics synthesis 
methods and use of digital simulations for dynamics Applrcations from industrial 
111ach111e systems and robotic manipulators 

!VITE 421 1:1 EAT TRANSFER (E) 
Fundamentals of conduction, radiation of heat, and effects of convection, with 

applications to problems arising in practice 

MTE 411 ELECTRODYNAMICS (E) 
Plane waves 111 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 
velocit , Natural frequencies and modes of closed electromagnetic structures; 
coupling to resonant structures, loaded and unloaded Q's Examples taken from the 
fields or acoustics, optics, and microwaves 

MTE 342 DYNAMICS OF RIGfD BODlES (D) 
Dynamics of lumped and continuous models of mechanical, electrical, and 

electromechanical systems. Kinematics and dynamics of rigid bodies in two-and three 
dimensional 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 34 l 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 542 COMPUTER MODELS OF PHYSICAL AND 
ENGINF:ERING 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 mtcgranon, finite differences, finite elements, initial-value 
problems Examples drawn form fields primarily of interest to engineers Extensive 
"hands-on'; cornpuung expencncc Working knowledge of FORTRAN. Pascal or C 
expected 

MTE 541 MECHANICAL BEHAVIOUR OF MATERIALS (E) 
Introduces mechanical behaviour of engineering materials Emphasises a combined 

materials science and conunuurn 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 537 MO DELUNG AND SlMULATION 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 simulation using the department computing facilities 
Examples including mechanisms, electromechanical transducers, electronic and fluid 
sy, thermal systems, chemical and biochemical processes 

MTE 530 lNTRODUCTION 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 - Invariant Systems Controllability, Observability, 
Modes, Mi m ma! ity, Transfer Function Matrices, Cornpensators, State Feedback, 
Optimal Regulation, Observers, Frequency Domain Design Introductory Ideas on 
Non-linear Systems and Optimal Control 

MTE 444 MECHANICAL VlBRATlON (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 

electrcacoustical devices such as microphones and loudspeakers sound 111 rooms Interaction of sound 
and humans. 
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i\11'1<: 433 FLUID POWEi{ CC)NTIH)L (E) 
1'111s course introduce the appl.cntion ofcontrol svstclll p1111c1plcs 111 fluid 11u1vc1 

corurol Introduction tu basic ll11id u111t1ul devices values, cvlindcrs 111u1,1rs. pu111ps, 
r1ltL';S etc' Ucvclopmcru or ll111d C(llllrnl Cl[CUltS Pt1s1t1011 s~r\'Oilll'.Cll<l[llSl\lS 

MTE 432 CONTROL SYSTEMS LABORATORY (D) 
Applications on control svsterns discussed in MTE 43 I Position control systems 

Measurement of control system performance Hydraulic control systems Components 
for control system rcalisatior. 

MTE 431 CONTROL SYSTEM PRINClPLES (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 or pneumatic, 
hydraulic, electronic, and electromechanical control svsterns 

MTE 415 DIGITAL SYSTEMS (E) 
Logic gates - Combinational I Sequential logic - Flip Flops - Multiplexes -- Decoders 

- Counters - Synchronisation Techniques (to be taken concurrently with lab) 

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 401 MECHANICAL DESIGN CI (D) 
Design of machine components for efficiency, durabiliiv and strengj h Design of 

Power transmission elements including gears, clutches and brakes Design of 
bearing, rolling element and fluid film Life estimation Design of machine 
components Hands-on experience 

MTE 301 COMPUTER AlOED DESlGN (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 8- spline surface patches 
Programming proficiency required 

- 
I 

MTE 201 MECHANICAL DESIGN I (D) 
Introduces design process in engineering, stressing on creauvitv and visual tlunking Instruction is 

focused on design projects carried out by students working closelv with section instructors Lecture 
topics range from brainstorming to basic machine elements includes ;1 design-and-build project 
Designer's responsibilitv and Professionalism are· emphasised 

(LI) APPLIED ENGCNEERlNG AND DESIGN 

6) l\1ECHATRONIC ENGINEERING (IVITE) 



\ ' i 

MTI< 53-t l{OBOT lH:S IC N AND CONTI{() L (E) 
(irad11;1tc subject on the a11alys1s, design and control ofrobot ma nipulatorx 

( ic:1111ct1y kincm.u IC:< SLlllCS <111d dy11a1111cs nr manipulator. Sc1lS(llS ;111d actuators. 

MTE 533 CONTROL or 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 
associated with several manufacturing processes These include metal cuttuig. metal 
Cor111111g, and \\Cldi11s processes 

MTE 532 COMPUTER CONTROLLED EXPERIMENTATION (D) 
State-of-the-an techniques involving use of digital and analogue computers to monitor and control 

physical processes. Topics introduction to analogue and digital hardware at the compuuug module 
level. programnuug techniques for digital minicomputers in real-time on line applications. and 
fundamental topics in signal conditioning and data reduction. Students should be able to program in 
FORTRAN and set up clcmciuarv simulations on an analogue computer 

MTE 53L 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 (UR) 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 image processing 

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, efficiency 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 521 TURBOMACHINERY (E) 
Momentum transfer in turbornachines. 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 501 DESIGN PROJECTS (E) 
Practice in engineering design through projects specifically chosen to integrate significant portions of 
material covered in prerequisites Typically, one group project and two individual projects - 
Emphasismg 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 Ill engmeenng design from analytical techniques to human-machine interactions, economics. 
and patent laws 

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. 
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MTE 599 SENIOR THESCS lI (F) 
Continuation of MTE 598 senior thesis I Each participant gives an oral presentation 

of the main results he achieved A Ct er criticism and suggestions each completes a 
written thesis 

MTE 598 SENIOR THESlS I (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 539 MICROCOMPUTER PROJECT LABO RA TORY (E) 
Explores the use of rnicroprocessors 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 538 D[GlTAL CONTROL SYSTEMS (E) 
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 536 SYSTEM IDENTIFCCA TION (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 535 DESlGNING SMART MACHINES (E) 
lntroduction 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 I11'@re preliminary projects 
and a substantiatedesign project completed individually or in groups 

arm design Position and trajectory control, compliant motion control Robustness and 
adaptation in robot control, modelling performance trade-offs. 
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