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Catalog Information

Program Description

Undergraduate students attend courses regarding computer hardware, computer software, and computer networks during the four years of
study. Additionally, courses are offered to our students in the fields of General Education, Mathematics, Physics, English and Management or
Economics. Students are obligated to perform a graduation project which improves their written and oral presentation skills on top of five
technical elective courses they take during their graduation year. These technical electives are chosen from topics that are applicable to the
current trends of technology. Our department has five general-use computer laboratories, one graduation project lab, one multimedia laboratory,
two logic design laboratories, one microprocessor laboratory, one circuit and electronics laboratory, and one research and development
laboratory. EMU Computer Engineering Department which is one of the biggest departments along with one of the best programs in the near
and middle east region is in the process of certifying the global standard it has achieved in education. Our department aims an education with
global standards, and is interested in the career conditions of our graduates, in this regard redirects and focuses the students’ course of study to
the current needs and wants of the information technology industry by careful selection of technical elective courses. Parallel to the current
trends in technology and developments in the information technology field, the fact that the instruction language of the department is English and
a percentage of ten percent foreign student population allows our Turkish students to acquire information in their topic and opportunity to work
anywhere globally in their respective fields. Some of our graduates are currently enrolled in graduate programs in the United States of America
and England, and others are working in respectable businesses in Turkey, TRNC and other countries. This fact shows that the prestige of a
Computer Engineering graduate of EMU. Those students successfully completing the undergraduate education requirements are granted the
“Computer Engineer” B.S (Bachelor of Science) degree. Department graduates, domestically or abroad, can have a career as system
administrators, application developers, managing engineers in computer centers, database administrators, designers and analysts of computer
aided industrial applications and engineers in research and development projects. Also, among our graduates are Academic Staff (research
assistant, instructor, assistant professor, associate professor, professor) that choose academics as a career and are contributing to education
and scientific research in several different universities.

Full Curriculum

UC = University Core (like critical thinking, History etc.); UC-M = University core in Mathematics; UC-PN = University Core in Physical/Natural Sciences; UC — AH =
University Core in Arts and Humanities; UC-SB = University core in Social and Behavioral Sciences; UE-M = University Elective in Mathematics; UE-PN = University
Elective in Physical/Natural Sciences; UE-MPN = University elective in Math or Physical / Natural Sciences; UE — AH = University Elective in Arts and Humanities;
UE-SB = University Elective in Social and Behavioral Sciences; FC = Faculty Core; AC = Area Core; AE = Area Elective;

Semester C%?jfe ngéze Full Course Title C(;ct):g;z?y oo L:;re::t Tot Prerequisites | Co-requisites
1 25111 |CMPE101 Foundations of Computer Engineering uc 31 0|3
1 25112 |MATH163 Discrete Mathematics UC-M 3101 3
1 25113 |ENGL191 Communication in English - | uc 3101 3
1 25114 |MATH151 Calculus - | uc-M 410114
1 25115 |PHYS101 Physics - | UC-PN 4111014
1 25116 |GEED111 General Survey of Knowledge - | uc 3/0|0]|3
1| a0 foeeoror [SEKEL ) Soecura e lug [ [0 [0 | o
2 25121 |CMPE102 Programming Fundamentals AC 4 |1 0| 4
2 25122 |ENGL192 Communication in English - Il uc 3101 3
2 25123 [MATH152 Calculus - Il FC 4101| 1| 4| MATH151
2 25126 |GEED112 General Survey of Knowledge - Il uc 3/0|0]3
2 25125 |PHYS102 Physics - Il FC 4111|1014
2 25127 |HIST200/299 |[History of Turkish Reforms uc 210|0] 2
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2| 25120 [GEEDI02 1t rowiodge and Experence)  |UC | 0| 0| 0| @
3 25131 |CMPE223 Digital Logic Design AC 4 0| 4 MATH163
3 25132 |CMPE231 Data Structures AC 4 0| 4 | CMPE102
3 25137 |CMPE211 Object Oriented Programming AC 4 0| 4 CMPE102
3 25135 |MATH201 AOIrgdérg?;y Differential Equations and Linear EC 4 1 4 MATH152
3 25136 {0t Communication in Turkish uc 3 03
3| 25130 [GEED20t L Cictilhoviedge and Experence) UG | © | 0| 0| O
4 25146 |CMPE218 Principles of Programming Languages AC 4 0| 4 CMPE211
4 25142 |CMPE224 Digital Logic Systems AC 4 0| 4 CMPE223
4 25147 |CMPE242 Operating Systems AC 4 0| 4 CMPE102
4 25143 |ENGL201 Communication Skills AC 3 0|3
4 24145 |CMPE226 Electronics for Computer Engineers AC 3 0] 3 MATH201
s | oo [opony SN N (Socooutura Pfessinal e (o |0 |0 | 0
5 25151 |CMPE325 Computer Architecture and Organization AC 4 0| 4 CMPE224
5 25155 |CMPE371 Analysis of Algorithms AC 4 0| 4 | CMPE231
5 25153 |CMPE343 Systems Programming AC 4 0| 4 CMPE242
5 25157 University Elective in Arts and Humanities - | UE-AH 3 1 3
5 25154 |MATH322 Probability and Statistical Methods FC 3 1] 3 | MATH152
5 | oot foceomr [POKEiScmoomrn ptessena g [ [0 [0 o
6 25166 |MATH373 Numerical Analysis for Engineers AC 3 1 3 MATH201
6 25162 |CMPE328 Microprocessors AC 4 0| 4 CMPE224
6 25163 |CMPE344 Computer Networks AC 4 0 | 4 | CMPE343
6 25164 |CMPE354 Database Management Systems AC 4 0| 4 CMPE231
6 25167 Area Elective - | AE 4 0| 4
o | st foeeoma  POKE 1 Somooura ptestonat oo [0 [0 [0 0
7 25171 University Elective in Arts and Humanities - Il |UE-AH 3 1 3
7 25177 |CMPE471 Automata Theory AC 4 1 4 MATH163
7 25172 Area Elective - Il AE 4 0| 4
7 25173 Area Elective - Il AE 4 0| 4
e nhersty Electue i St andBenavral |UESB 1[5 |0 | 1 | 3
7 25178 |CMPE401 Graduation Project - I/1l FC 0 0|0
7 25176 |CMPE400 Summer Training AC 0 0|0
University Elective in Social and Behavioral
8 25185 Sciences — | (restricted to Ind. Man. or Eng. UE-SB 3 1 3
Econ.)*
8 25183 Area Elective - IV AE 4 0| 4
8 25182 Area Elective - V AE 4 0| 4
e (st e SocandBariol liesg |5 0 |0 | 3
8 25186 |CMPE402 Graduation Project - II/Il FC 4 0 | 4 | CMPE401
* IENG420 or IENG450
** IENG355 or some equivalent course in Ethics

Course Descriptions — | - English: All compulsory courses offered by the department of the program
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CMPE101 Foundations of Computer Engineering

This course introduces the student to the fundamental concepts of the computer engineering discipline. Topics covered include: Computers
and information processing -notion of computers, concepts of data and information, applications of computers, history of computing.
Computer hardware -CPU, memory, input/output interface, secondary storage, ports, types of computer systems, computer software -
system software, utilities, application software, data communication, an overview of operating systems. General Problem Solving Concepts:
basic data types, constants and variables, basic operators and expressions, algorithms, pseudocodes, and flow charts, sequential, and
conditional problem solving (IF statements and CASE logic), looping ( WHILE/WHILE-END, REPEAT-UNTIL, FOR structures), formatted
output, examples in C programming language.

Credits: (3/1/0)3 Prerequisites: None Co-requisites: None
Abbreviated Title: Foundations of Computer Eng. Category: University Core Course Teaching Language: English
Keywords: Computers, Hardware, Software, Programming, C Programming Language

CMPE102 Programming Fundamentals

An overview of C programming language,Sequential structure Data types and classes of data, arithmetic operators and expressions,
assignment statements, type conversions, simple /O functions (printf, scanf, fprintf, fscanf, gets, puts, fgets, fputs). Selective structure
Relational operators, logical operators, conditional expression operator, conditional statements (if, switch). Repetitive structures While, do-
while, for loops, loop interruptions (goto, break, continue), Null statement, comma operator. Functions Function definition and function call,
external variables, storage classes, recursion. Arrays Array declaration, array initialization, arrays as function arguments. Pointers Basics of
pointers, functions and pointers, arrays and pointers, strings and pointers, library functions for processing strings, pointer arrays. Structures
Basics of structures, structures and functions, arrays of structures.

Credits: (4/1/0)4 Prerequisites:CMPE101 Co-requisites: None
Abbreviated Title: Programming Fundamentals Category: Area Core Course Teaching Language: English
Keywords: Algorithms and programming

CMPE211 Object-Oriented Programming

Basics of C++ and Control structures. Program design, Object-Oriented programming and its specific features. Layout of a simple C++
program (elementary C++ programming. Fundamental types, scope. Overview of selection and iteration structures of C and C++
languages. Examples of C++ programs. Functions and Arrays. Review of functions and arrays. Prototypes (declarations), function
definition, function overloading, inline functions, scope resolution operator (::), call-by-value, call-by-reference (reference parameters),
default arguments, array declarations, operations on arrays, using arrays as function arguments. Pointers, C strings and C++ strings.
Pointer variables, declaration and initialization. Use of pointers in call-by-reference function calls, returning a reference, arrays of pointers,
pointers to arrays, pointers to functions, dynamic memory allocation with C++ operators new and delete, C-strings, input/output operations,
standard C-string functions, formatted and unformatted input /output, C++ string type (the standard string class). Classes and Data
abstraction. Structure definition, accessing members of structures, class declarations, constructors, constructor initialization lists. Class
destructor, member access specifiers public and private, const member functions, friend functions and classes, static data and function
members. Operator Overloading. Fundamentals and restrictions of operator overloading, this pointer, overloading unary and binary
operators. Composition and Inheritance. Base classes and derived classes, protected class members, virtual functions and polymorphism,
virtual destructors, private access vs. protected access, abstract base classes. Revision of the material discussed in the course.

Credits:(4/1/0) 4 Prerequisites:CMPE102 Co-requisites: None
Abbreviated Title:  Object-Oriented Prog. Category:Area Core Course Teaching Language: English
Keywords: C++ Language, Programming, Procedural and Object-oriented Programming

CMPE218 Principles of Programming Languages

Formal specification of programming languages: syntax, analysis, and semantics; evolution of programming languages and concepts;
names and scope; data representation; evaluation sequence in expression, statement, and subprogram levels; OO implementation issues:
abstraction, inheritance, polymorphism, concurrency and exception handling; sampling of other paradigms such as functional, logical,
scripting, high-performance, etc. as time permits. Weekly homework and lab work are assigned in parallel to lectures.

Credits: (4/1/0)4 Prerequisites: CMPE211 Co-requisites: None
Abbreviated Title: Princ of Progr Languages Category: Area Core Course Teaching Language: English
Keywords: Concepts of programming languages, syntax, analysis, semantics, programming paradigms and implementation.

CMPE223 Digital Logic Design

Binary Systems (Binary Numbers, Octal and Hexadecimal Numbers, Number Base Conversions, Complements, Signed Binary Numbers,
Binary Codes, Binary Logic). Boolean Algebra and Logic Gates (Basic Definitions, Basic Properties of Boolean Algebra, Boolean Functions,
Canonical and Standard Forms, Other Logic Operations, Digital Logic Gates, ICs). Simplification of Boolean Functions (The Map Method,
Tow-and Three- Variable maps, Four- and Five- Variable Maps, Product of Sums Simplification, NAND and NOR Implementation, Other
Two-Level Implementations, Don't-Care Condition, The Tabulation Method, Determination of Prime Implicants, Selection of Prime
Implicants). Combinational Logic (Design Procedure, Adders, Subtractors, Code Conversion, Analysis Procedure, Multilevel NAND Circuits,
Multilevel NOR Circuits, Exclusive-OR Functions). MSI and PLD Components (Binary Adder and Subtractor, Decimal Adder, Decoders and
Encoders, Multiplexers, PLA and PAL).

Credits: (4/1/0)4 Prerequisites: MATH163 Co-requisites: None
Abbreviated Title: Digital Logic Design Category: Area Core Course Teaching Language: English
Keywords: Binary system, Logic gates, Combinational circuits
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6. CMPE224 Digital Logic Systems
Synchronous Sequential Logic; Latches, Circuit Delay Model, Flip-Flops. Mealy and Moore Models for Sequential Circuits. Analysis of
Clocked Sequential Circuits. Introduction to Sequential Circuit Design. State Reduction and Assignment. Flip-Flop Excitation Tables.
Design Procedure. Design of Counters. Registers, Counters and the Memory Unit; Registers, Shift Registers. Ripple Counters.
Synchronous Counters, Timing Sequences. Random Access Memory (RAM), Memory Decoding. Implementation Technology;
Programmable Logic Devices (ROM, PLA, PAL, CPLD, FPGA). Algorithmic State Machines (ASM); ASM Flow Chart. Timing
Considerations. Control Implementation. Asynchronous Sequential Circuits; Flow Table. Transition Table. Race Condition. Implementation
with Lumped Delay Elements and Latches. Glitches and Hazards.
Credits: (4/1/0)4 Prerequisites: CMPE223 Co-requisites: None
Abbreviated Title: Digital Logic Systems Category: Area Core Course Teaching Language: English
Keywords: Hardware, Design

7. CMPE226 Electronics for Computer Engineers
Circuits, currents and voltages, power and energy, Kirchoff's current and voltage laws. Circuit elements and circuits. Resistive circuits:
resistance in series and parallel, resistive network analysis by series and parallel equivalents, node and mesh analysis. Thevenin and
Norton equivalents. Superposition. Inductance and Capacitance, physical characteristics, practical capacitor and inductors. Basic diode
concepts: Zener diode, Ideal diode model, rectifiers and waveshaping. Basic amplifier concepts, cascaded, ideal, and differential
amplifiers, offset voltage, bias current and offset current. Bipolar Junction Transistors: Current and voltage relationship, common emitter
characteristics, pnp BJT Large-Signal DC Circuit models. Common Emitter amplifiers. Emitter Follower. Operational Amplifiers: ideal
OPAmp, summing point, inverting and noninverting amplifiers, Nonlinear imperfection, Differential and Instrumentation Amplifiers,
Integrators and Differentiatiors. Logic Circuits: Basic concepts: TTL and CMOS implementation of logic gates.
Credits: (3/1/0)3 Prerequisites: MATH201 Co-requisites: None
Abbreviated Title: Electronics for Comp Eng Category: Area Core Course Teaching Language: English
Keywords:

8. CMPE231 Data Structures
Overview of C Programming Language. Data types. Pointers. Arrays. Function calls (Call by value, Call by reference). String operations.
Structures (Arrays of structures. Self-referential structures. Structures and Functions). Dynamic memory allocation. Introduction to Data
Structures. Binary and Decimal Integers (Binary number system, One’s complement notation, two’s complement notation, Binary coded
decimal). Real numbers. Character strings. Concept of Abstract Data Type (ADT). Memory allocation (storage) of arrays. The Stack. Stack
as an Abstract Data Type. Primitive operations. Representing the stack in C. Examples: Infix, Postfix, and Prefix notations, Infix-to-Postfix
conversion. Recursion. Recursuive definition. Examples: Factorial function. Fibonacci sequence. Binary search. The Towers of Hanoi
problem. Recursion versus lteration (comparison). Queues and Lists. The Queue as an Abstract Data Type. C implementation of Queues.
Linked Lists. Inserting and Removing Nodes from a List. Linked implementation of Stacks and Queues. Array implementation of Lists.
Linked Lists using Dynamic Variables. Queues as Lists in C.Circular Lists. Example: Josephus problem. Doubly Linked Lists. Trees.
Operations on Binary Trees. Binary Tree Representations. Binary Tree Traversals. Trees and their applications. Binary search trees.
Graphs.
Credlits: (4/1/0) 4 Prerequisites: CMPE102 Co-requisites: None
Abbreviated Title: Data Structures Category:Area Core Course Teaching Language: English
Keywords: Data organization, Programming, Algorithms

9. CMPE242 Operating Systems
Operating system definition, simple batch systems, multiprogramming, time-sharing, personal computer systems, parallel systems.
introduction to process, process scheduling, operations on processes, cooperating processes, interprocess communications, interrupts,
process synchronization, critical-section problem, atomic instructions, semaphores, synchronization problems, CPU scheduling, scheduling
criteria and algorithms, multiple processes and real-time scheduling, algorithm evaluation, deadlocks, characterization and handling of
deadlocks, deadlock prevention avoidance and detection, deadlock recovery, memory management and virtual memory, address spaces,
swapping, memory allocation, paging, segmentation, file-systems, file concepts, access methods, directory structure.
Credits:(4/1/0) 4 Prerequisites: CMPE102 Co-requisites: None
Abbreviated Title: Operating Systems Category:Area Core Course Teaching Language:English
Keywords: Operating Systems, process scheduling, process synchronization, deadlocks

10. | CMPE325 Computer Architecture and Organization
Introduction to RISC architecture, MIPS Instruction set: Representing instructions in the computer, Linkers, Supporting procedures in
computer hardware, Passing the arguments to a procedure, Constant or immediate operands in MIPS, Addressing in branches and jumps
in MIPS, MIPS addressing modes, MIPS assembly program. Integer Arithmetics: Negative number representations, Addition and
subtraction, Logic operations, Constructing the Arithmetic Logic Unit (ALU), Multiplication algorithms, Division algorithms, Floating point
arithmetic algorithms. Design Performance Measures: CPU performance, Evaluating the performance. Processor Data path: Logic
conventions and clocking, MIPS single clock cycle implementation: (Building a datapath), The simple implementation scheme, The multiple
clock cycle implementation, Designing the control unit for the multiple clock cycle implementation: Finite state machines (FSM) and
Microprogramming. Enhancing Performance with Pipelining: A pipelined datapath, Pipelined control, Data hazards, Control for data
hazards, Reducing data hazards, Branch hazards, Exceptions, Performance of pipelined systems.
Credits: (4/1/0) 4 Prerequisites: CMPE224 Co-requisites: None
Abbreviated Title: Comp Architecture & Organization Category: Area Core Course Teaching Language: English
Keywords: RISC Processor Design, VHDL simulation

11. | CMPE328 Microprocessors

Introduction to computing: Inside the computer, CPU-RAM-ROM. 80x86 microprocessor: short history, registers, mov and add instructions,
program segments, data segments, logical and physical addresses, stack, push, pop, flag register, addressing modes. Assembly Language

Page 4 of 21




Programming: Directives, .asm, .Ist, .obj, .map, linking, and .exe files, control transfer instructions, data types and data definition. Arithmetic
Logic Instructions: unsigned multiplication and division, unsigned, signed, bcd, packed-bcd and ascii number conversion, rotate and shift
instructions. Bios and DOS programming: bios display and keyboard interrupts, int 21h dos function calls. Macro definitions: mouse button
and cursor position. 8088 PC/XT expansion slot, 80286 and the ISA bus, Memory and memory interfacing: EPROM, SRAM and DRAM
devices, address decoding circuits, ISA bus memory interfacing. Memory mapped and Isolated I/O methods and device interfacing: ISA bus
1/0 address decoding and simple I/O ports, Programmable Peripheral Interface 8255 and LED, 7-segment-display, switch, button, keypad,
stepper motor interfacing. D/A converters, A/D converters. Hardware Interrupts: NMI and INTR pins, interrupt servicing and TSR programs.
Serial Data Communication and 8251 USART.

Credits: (4/1/0)4 Prerequisites: CMPE224 Co-requisites: None
Abbreviated Title: Microprocessors Category: Area Core Course Teaching Language: English
Keywords: 80x86 Assembly, Peripheral Interface Hardware, Embedded Controller Circuits

12.

CMPE343 Systems Programming

Systems programming in an OS environment. UNIX and the objectives of systems programming in UNIX. A program in the UNIX
environment. Command line parameters. System calls and their classification. System calls for interprocess communication and for
networking programming. Processes as fundamental objects in UNIX. Creating a process. Process ID. Parent process ID. Child process
ID. More about the fork() system call. A family of exec() system calls. Basic concepts of threads and multithreaded programming.
Interprocess communication, its purpose and using in systems programs. Mechanisms of interprocess communication in UNIX. Importance
of interprocess communication for computer networks. A client-server paradigm of interprocess communication in networks. Unnamed and
named pipes for interprocess communication. Message queues, shared memory, signals and semaphores. Sockets and their using for
interprocess communication in computer networks. Client/Server model and its implementation with sockets in computer networks. Using
IP addresses and port numbers with sockets. TCP and UDP sockets for communication in networks. Organization of a Web client-server
network system. Remote procedure call (RPC) for networks, its operation and parameter passing. Introductory concepts of systems and
network programming in Windows operating systems. TCP and UDP sockets for network communication in Windows environment.

Credits: (4/1/0) 4 Prerequisites: CMPE242 Co-requisites: None
Abbreviated Title: Systems Programming Category: Area Core Course Teaching Language: English
Keywords: UNIX, system calls, interprocess communication, sockets

13.

CMPE344 Computer Networks

Goals, classification, features and uses of computer networks. Basics of data communication. Characteristics of communication channels.
Main effects of transmission channels on received signals. Modes of transmission: simplex, half-duplex, duplex. Purpose and types of
modulation of transmitted signals. Multiplexing techniques: frequency division multiplexing, time division multiplexing, statistical
multiplexing, wave division multiplexing. Synchronous and asynchronous data transmission. Modems and their use for data transmission
in the public switched telephone network. Digital subscriber lines. Layered network architecture: basic concepts and notions. Reference
models for architectures of computer networks. OSI Basic Reference Model (BRM). Switching techniques: circuit switching, packet
switching, message switching. ATM communication networks, their characteristics and operation. Local area networks (LANs), their
scope, topologies and uses. Local area networks of Ethernet type. The Internet architecture. TCP/IP family of protocols. IPv4 and IPv6
Protocols. Addressing in the Internet. Classes of IP addresses. ARP protocol. TCP and UDP protocols. Wireless LANs and techniques.
Concepts and notions of IEEE 802.11 WLANSs. Infrastructure and ad-hoc WLANs. Modes of operation of 802.11 WLANs. Transmission
techniques for WLANSs. Structure and characteristics of Global System for Mobile Communication (GSM).

Credits: (4/1/0) 4 Prerequisites: CMPE343 Co-requisites: None
Abbreviated Title: Computer Networks Category: Area Core Course Teaching Language: English
Keywords: computer networks, data communication, protocols, TCP/IP

14.

CMPE354 Database Systems Design

This course introduces the student to the fundamentals of database management. Topics covered include: the Entity-Relationship model;
the Relational model and its mathematical foundations; most important features of Structured Query Language (including basic structure,
aggregate functions, nested queries, index definition, stored procedures and functions, views, database modification, domain constraints,
assertions, triggers, transaction definition, data definition language, granting privileges, security), query languages Datalog and QBE;
Object-Oriented and Object-Relational databases; design principles of Relational databases (normal forms, functional dependencies,
decomposition).

Credits: (4/1/0) 4 Prerequisites:CMPE231 Co-requisites: None
Abbreviated Title: Database Systems Design Category: Area Core Course Teaching Language: English
Keywords: Databases, model, E-R Diagram , relation, object, query, language, schema, design

15.

CMPE371 Analysis of Algorithms

Definition and properties of Algorithms. Design, analysis, and representation of Algorithms. Data abstraction. Pseudo code conventions.
Models of computation. Mathematical Foundations: Growth of functions, asymptotic notations. Study of recursive algorithms and associated
recurrence relations (substitution method, iteration method, master method, recursion trees). Design paradigms for algorithms: Brute-Force
(Exhaustive Search), Divide-and-Conquer (Merge Sort, Binary Search Tree) Dynamic Programming (Matrix-Chain multiplication, LCS-
length, 01-Knapsack Problem). Greedy algorithms (Greedy Activity Selector, Fractional Knapsack Problem). Graph Algorithms:
Representation of sets and graphs. Breadth-first search, depth-first search. Minimum spanning trees. Single-source shortest paths. All-
pairs of shortest paths.

Credits: (4/1/0) 4 Prerequisites: CMPE231 Co-requisites: None
Abbreviated Title: Analysis of Algorithms Category: Area Core Course Teaching Language: English
Keywords: Algorithms, Algorithmic Complexity

16.

CMPE400 Summer Training

As a part of the fulfilment of the graduation requirements, all students must complete 40 work days of summer training after the second
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and/or third year, during summer vacations. The summer training should be carried out in accordance with the rules and regulations set by
the department.

Credits: (0/0/0)0 Prerequisites:None Co-requisites: None
Abbreviated Title: Summer Training Category: Area Core Course Teaching Language: English
Keywords: Training, Experience in Industry

17. | CMPE401 Graduation Project - I/ll
4th academic year students in Computer Engineering are required to prepare and present a project under the supervision of a faculty
member of the Department. Each student has to prepare a separate (individual) project. The purpose of the project is to develop an
understanding of independent research by studying a particular Computer Engineering topic. It is an extended exercise in the professional
application of the skills and experience gained in the undergraduate program. Topics will be chosen in consultation with faculty members.
Credits: (0/0/0)0 Prerequisites:None Co-requisites: None
Abbreviated Title: Graduation Project-I/l Category: Faculty Core Course Teaching Language: English
Keywords: Project, Independent research, Professional application

18. | CMPE402 Graduation Project - Il/ll
4th academic year students in Computer Engineering are required to prepare and present a project under the supervision of a faculty
member of the Department. Each student has to prepare a separate (individual) project. The purpose of the project is to develop an
understanding of independent research by studying a particular Computer Engineering topic. It is an extended exercise in the professional
application of the skills and experience gained in the undergraduate program. Topics will be chosen in consultation with faculty members.
Credits: (4/0/0) 4 Prerequisites:CMPE401 Co-requisites: None
Abbreviated Title: Graduation Project-Il/ll Category: Faculty Core Course Teaching Language: English
Keywords: Project, Independent research, Professional application

19. | CMPE412 Software Engineering
The software life cycle and the phases in software development: Project scheduling, feasibility study, analysis, specification, design,
implementation, testing, quality assurance, documentation, maintenance. Management issues: Planning, organization, control. Also
included are formal specification techniques, structured programming, modular system design and other current issues.
Credits: (4/1/0)4 Prerequisites: CMPE318 Co-requisites: None
Abbreviated Title: Software Engineering Category: Area Elective Course Teaching Language: English
Keywords: Software life cycle, Phases in software development, Management issues

20. | CMPE413 Compiler Construction
This technical elective course mainly focuses on the following topics; Introduction to compilers, A simple one-pass compiler, Lexical
analysis, Syntactic specification of programming languages, The parsing problem, top-down and bottom-up parsing, Syntax-directed
translation, Symbol tables, Run time environment and storage administration, Code generation and optimization, Compiler development.
Credits: (4/1/0) 4 Prerequisites: CMPE343 Co-requisites: None
Abbreviated Title: Compiler Construction Category: Area Elective Course Teaching Language: English
Keywords: Compilers, Lexical analysis, Parsing problem

21. | CMPE414 Modern Programming Platforms
This course covers software development in the .Net framework and the C# programming language that makes full use of this framework
and has all the important features that a modern language should have. The topics include the philosophy of the .Net framework and the
.Net class library, object-oriented programming, event handling, graphical user interfaces, graphics and media, multithreading, exception
handling, strings and characters, files and database connections.
Credits: (4/1/0)4 Prerequisites: CMPE212 Co-requisites: None
Abbreviated Title: Modern Progr Platforms Category: Area Elective Course Teaching Language: English
Keywords: .NET, C#, Object-oriented programming
Department offering the course: Computer Engineering Department

22. | CMPE415 Visual Programming
The main concerns of this course are, to teach user interface and event driven programming using controls (components), object based
and object oriented programming for windows environment. File management, database future and capabilities of Active X controls will also
be introduced.
Credits: (4/1/0)4 Prerequisites: CMPE102 Co-requisites: None
Abbreviated Title: Visual Programming Category: Area Elective Course Teaching Language: English
Keywords: User interface, Event driven, Object oriented programming, File management
Department offering the course: Computer Engineering Department

23. | CMPE416 Object-Oriented Programmig and Graphical User Interfaces

The purpose of this course is to expose the Object Oriented Programming approach and its use in building Graphical User Interfaces. It will
be done in fact through the presentation of the JAVA language. The student is to learn the language structure of JAVA, its object oriented
aspect, the similarities and differences with C. He must also acquire a practical programming experience in Java through a number of
exercises and projects. Concerning the applications of the language, we will focus on the implementation of Graphical User Interfaces as
well as animation programs. Blueprints and a practical object oriented development methodology will be given for such applications.

Credits: (4/1/0)4 Prerequisites: CMPE218 Co-requisites: None
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Abbreviated Title: 0.0 Prog.& GUI's Category: Area Elective Course Teaching Language: English
Keywords: OOP, GUI, JAVA
Department offering the course: Computer Engineering Department

24. | CMPE417 Advanced Topics in C
New C99 Standard (ISO/IEC 9899:1999). Historical notes (ANSI C committee & Numerical C Extensions Group,
NCEG), borrowings from C++, new keywords and new types, headers stdint.h and inttypes.h, implicit/explicit int type, conversion specifiers
in functions printf( ) and scanf( ), new preprocessor features, variable length arrays (VLA), designated initializers, declarations and
executable statements within the block, etc. C Interfaces and Implementations. Memory management (automatic storage, static storage,
POD and non-POD objects, new and delete operators (C++) — examples of usage, guidelines for effective memory management). Key
facts about pointers, using heap and stack, dynamic arrays, common memory usage errors, restricted pointers, pointers to functions,
pointers to members (C++). Date and Time Library. Retrieving current time, breaking into tokens, time differences and time zones,
measuring execution time. Traditional Error-handling methods. C-based Approaches to Handling Errors (exit( )/atexit( ), assert( ), return,
setjmp( )/ longjmp( )). Reliability of the code. Exceptions and Assertions. Exceptions and Performance. Misuses of Exception Handling.
Manual code optimization. Exceptions during construction and destruction (C++). Advanced Exception handling Techniques (C++). Rapid
Sorting Techniques. Sorting Algorithms (fundamentals). Brief discussion of Insertion, Shell, Quick, etc. sorting techniques. Comparison and
implementations.
Credits: (4/1/0) 4 Prerequisites: CMPE211 Co-requisites: None
Abbreviated Title: Advanced Topics in C Category: Area Elective Course Teaching Language: English
Keywords: Advance C, C’s memory map, Type, Storage, Pointers
Department offering the course: Computer Engineering Department

25. | CMPE421 Parallel Computer Architecture
This course discusses various processing techniques used to improve the performance of computing systems. MIPS architecture is
considered as an example to Pipelined processing. Memory issues and cache memories are discussed, followed by main topics of parallel
processing including a taxonomy of parallel computers, interconnection schemes, single-bus MIMD’s and networked MIMD’s. Memory
bottleneck, memory consistency models and cache coherence issues are also considered.
Credits: (4/1/0)4 Prerequisites: CMPE325 Co-requisites: None
Abbreviated Title: Parallel Computer Architecture Category: Area Elective Course Teaching Language: English
Keywords: Computing systems, MIPS, Memory & cache memory, Parallel processing
Department offering the course: Computer Engineering Department

26. | CMPE422 Microprocessor Systems
This unit aims to study the main aspects in microprocessor systems; Microprocessors: CISC and RISC microprocessor concepts. The Intel
80386 microprocessor: Addressing and memory, segmentation, and protection mechanisms. Tasking, virtual memory, and exceptions. The
Motorola 68030 microprocessor: The user programming model. The 68030 supervisor state.
Credits: (4/1/0) 4 Prerequisites: CMPE328 Co-requisites: None
Abbreviated Title: Microprocessor Systems Category: Area Elective Course Teaching Language: English
Keywords: CISC, RISC, Intel 80386, Segmentation, Protection
Department offering the course: Computer Engineering Department

27. | CMPE423 Embedded System Design
The objective of the course is to introduce the concept of Harvard + RISC architecture microcontrollers and design of embedded computing
systems on typical applications including interrupts, timers, LCD and LED displays, keypads, a/d converters, rotary coders, stepper motors,
serial and parallel communication interfacing. The design applications are introduced on a very widely used typical 16-bit embedded
microcontroller unit, PIC18F452. The scope of the course is the simple, distinct PIC18F452 embedded system design with the applications
in C and RISC assembly programming. The design/theory scale of the course is around 60/40.
Credits: (4/1/0) 4 Prerequisites: CMPE325, CMPE328  Co-requisites: None
Abbreviated Title: Embedded System Design Category: Area Elective Course Teaching Language: English
Keywords: Harvard + RISC, Embedded computing, Design applications
Department offering the course: Computer Engineering Department

28. | CMPE424 Speech and Image Processing
Signal definition and processing, time and frequency representation, Fourier representation of signals, discrete-time systems, linear time-
invariant systems, digital processing of speech and image signals, speech production mechanism, representation of speech and image
signals as discrete-time sequences, basic properties of speech and image signals, auto- and cross-correlation in speech and image
signals, voiced unvoiced classification of speech, linear prediction and pitch extraction of speech, applications of speech processing, coding
of speech signal, representation of colors, histogram operations, image transformations, edge detection, image interpolation, image
compression, warping and morphing.
Credits: (4/1/0)4 Prerequisites: None Co-requisites: None
Abbreviated Title: Speech Image Proc. Category: Area Elective Course Teaching Language: English
Keywords: Signal processing, Speech processing, Image processing
Department offering the course: Computer Engineering Department

29. | CMPE426 Digital Signal Processing

Course topics are as follows: Discrete-Time Signals, Discrete-Time Systems, Z-Transform, Frequency analysis of Continuous-Time and
Discrete-Time Signals, Frequency Domain Sampling, The Discrete Fourier Transform (DFT), Efficient Computation of the DFT: FFT

Page 7 of 21




Algorithms, Realization of Discrete-Time Systems, Design of FIR and IIR digital Filters, Adaptive digital filtering applications. Course
objective is to introduce the fundamentals of digital signal processing. The emphasis will be on analysis tools, the design of digital filters,
and on the computation of the Discrete Fourier Transform (DFT). The theory developed in class will be confirmed by computer
programming using MATLAB simulation package.

Credits: (4/1/0)4 Prerequisites: MATH152 Co-requisites: None
Abbreviated Title: Digital Signal Processing Category: Area Elective Course Teaching Language: English
Keywords: Time signals, Z-Transform, Frequency Domain, Digital filters

Department offering the course: Computer Engineering Department

30. | CMPE427 Hardware Realization of Algorithms
The course introduces students to the key ideas and concepts of fast hardware implementation of algorithms in contrast to software
realization. The organization of designing hardware is studied including hardware description languages, hardware-oriented algorithms and
CAD-systems for FPGA implementation. Active student participation is expected for the successful completion of this course. Students
must attend the lectures regularly and are responsible for all the reading assignments, homework, quizzes and other materials discussed in
class.
Credits: (4/1/0) 4 Prerequisites: CMPE224 Co-requisites: None
Abbreviated Title: Hardware Realization of Algo Category: Area Elective Course Teaching Language: English
Keywords: Hardware implementation, Software realization, CAD, FPGA
Department offering the course: Computer Engineering Department

31. | CMPE443 Real-time System Design
Course goal is to introduce students to key ideas, concepts and tools of Real-time systems design. Introduction to real-time systems, ADA
programming, architecture and design of real-time systems, concurrent programming and synchronization, real-time scheduling, reliability
and exception handling, real-time OS, and distributed real-time systems.
Credits: (4/1/0)4 Prerequisites: CMPE242 Co-requisites: None
Abbreviated Title: Real-time System Design Category: Area Elective Course Teaching Language: English
Keywords: Real time systems, ADA, Scheduling
Department offering the course: Computer Engineering Department

32. | CMPE444 Data Communications
This course concentrates on the exchange of data between devices. The key aspects of transmission, interfacing, link control, and
multiplexing will be examined. The course then will proceed with wide area networks in examining the internal mechanisms and user
network interfaces that have been developed to support voice, data, and multimedia communications. The traditional technologies of
packet switching and circuit switching will be examined, as well as the more recent ATM.
Credits: (4/1/0) 4 Prerequisites: CMPE344 Co-requisites: None
Abbreviated Title: Data Communications Category: Area Elective Course Teaching Language: English
Keywords: Data transmission, Interfacing, Link control, Multiplexing, WAN
Department offering the course: Computer Engineering Department

33. | CMPE447 Fiber Optic Computer Communication
This course will describe the basic principles of fiber optics, light propagation theories, attenuation of optical fibers, dispersion and
dispersion compensation of fiber optics. In addition, optical fiber transmitters, receivers and fiber optic system design are also discussed.
Finally, an introduction to fiber optic network is considered.
Credits: (4/1/0)4 Prerequisites: CMPE344 Co-requisites: None
Abbreviated: Title: Fiber Optic Comp Communication Category: Area Elective Course Teaching Language: English
Keywords: Fiber Optic, Light propagation, Attenuation
Department offering the course: Computer Engineering Department

34. | CMPE461 Artificial Intelligence
This undergraduate-level course introduces the basic concepts of artificial intelligence (Al). General understanding of basic concepts with
emphasis on the agent perspective to artificial intelligence through intelligent agents, blind and informed search algorithms, constraint
satisfaction, reasoning, and knowledge representation, are the major goals in the preparation of lectures and practical laboratory works.
Active student participation is necessary in both lecture and laboratories. The students, by the end of this course, are expected to identify
the uses of basic techniques in different fields of computer engineering.
Credits: (4/1/0)4 Prerequisites: CMPE218 Co-requisites: None
Abbreviated: Title: Artificial Intelligence Category: Area Elective Course Teaching Language: English
Keywords: Al, Intelligent agents, Search algorithms, Constraint satisfaction
Department offering the course: Computer Engineering Department

35. | CMPE462 Functional and Logic Programming

This course is about the two main declarative programming paradigms, namely functional and logic. Prolog will be taught as a
representative of the Logic programming paradigm, and ML will be the language used to demonstrate the functional paradigm.

Credits: (4/1/0)4 Prerequisites: CMPE218 Co-requisites: None
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Abbreviated Title: Functional & Logic Prog. Category: Area Elective Course Teaching Language: English
Keywords: Programming, Prolog, ML
Department offering the course: Computer Engineering Department

36. | CMPE466 Computer Graphics
This course studies; computational geometry, curve, surface and object representations, geometric transformations, three dimensional
graphics, color, shading, shadowing, hidden line elimination, surface removal, anti-aliasing, digitizing and scanning, display algorithms,
graphics hardware, display devices..
Credits: (4/1/0)4 Prerequisites: CMPE211 Co-requisites: None
Abbreviated Title: Computer Graphics Category: Area Elective Course Teaching Language: English
Keywords: Computational geometry, Curve, Surface, Object, Transformations, 3D graphics
Department offering the course: Computer Engineering Department

37. | CMPE474 Performance Analysis of Comp. Sys. and Networks
Queuing models of computer systems and networks and applications of queuing theory to computer network modeling. Bounds on system
performance. Mean-value analysis of computer systems. Modeling specific subsystems. Queuing models for analysis. Limitations of
queueing models. Analysis of transaction processors, terminal-oriented systems, and batch processing.
Credits: (4/1/0) 4 Prerequisites: MATH322 Co-requisites: None
Abbreviated Title: Performance Analysis of Comp Sys & Networks  Category: Area Elective Course Teaching Language: English
Keywords: Queuing Models, Performance, Analysis
Department offering the course: Computer Engineering Department

38. | CMPEA475 Operation Research
This course focuses on: Linear programming. Solution techniques of linear programs. The transportation problem. Project scheduling by
critical path method. Nonlinear programming. Integer programming.
Credits: (4/1/0)4 Prerequisites: MATH201 Co-requisites: None
Abbreviated Title: Operation Research Category: Area Elective Course Teaching Language: English
Keywords: Linear programming, Tansportation, Nonlinear and Integer programming
Department offering the course: Computer Engineering Department

39. | CMPE476 System Simulation
General concepts of systems. Discrete and continuous systems. State variables. Models, modeling and simulation of systems. Principles
and techniques for system modeling and simulation. Comparison of analytical modeling and simulation modeling techniques. General
structure of a simulation system. Probability aspects of simulation. Techniques and methods of generation of random numbers and random
variates with the desired probability distribution. Simulation languages and packages. Transaction-oriented and event-oriented simulation.
Queuing systems in simulation. Validation and verification of simulation models. Output (statistical) analysis and representation of
simulation results.
Credits: (4/1/0) 4 Prerequisites: MATH322 Co-requisites: None
Abbreviated Title: System Simulation Category: Area Elective Course Teaching Language: English
Keywords:
Department offering the course: Computer Engineering Department

40. | CMPE471 Automata Theory
Mathematical preliminaries and basic concepts. Strings, Languages and Grammars. Chomsky hierarchy of grammars. Deterministic
and nondeterministic finite automata. Equivalence of deterministic and nondeterministic finite automata. Minimization of finite
automata. Regular grammars and regular expressions. Pushdown automata. Context free grammars. Chomsky normal form.
Greibach normal form. Correspondence of pushdown automata and context free grammars. Introduction to Parsing.
Credits: (4/1/0) 4 Prerequisites: MATH163 Co-requisites: None
Abbreviated Title: Automata Theory Category: Area Core Course Teaching Language: English
Keywords:Formal language, Formal grammar, Automata

Course Descriptions — Il - English : All compulsory courses offered by other academic units

MATH150 Calculus with Precalculus

Sets, set operations and numbers. Polynomials, factorization, equations and root finding. Real axis, labeling integers, rationals and some
irrationals on the number axis. Cartesian coordinates. Lines. Graphs of equations and quadratic curves. Functions and graphs of
functions. Limits and continuity. Derivatives. Rules of differentiation. Higher order derivatives. Chain rule. Related rates. Rolle's and the
mean value theorem. Critical Points. Asymptotes. Curve sketching. Integrals. Fundamental Theorem. Techniques of integration. Definite
integrals. Application to geometry and science. Indeterminate forms. L'Hospital's Rule. Improper integrals. Infinite series. Geometric
series. Power series. Taylor series and binomial series.
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Credits: (4/0/1)4 Prerequisites: None Co-requisites: None
Abbreviated Title: Calculus with Precalculus Category: University Core Course Teaching Language: English

Keywords: set, polynomial, equation, real axis, rationals, irrationals, Cartesian coordinates, function, limit, continuity, derivative,
differentiation, integral, infinite series

Department offering the course: Mathematic

MATH151 Calculus -1

Limits and continuity. Derivatives. Rules of differentiation. Higher order derivatives. Chain rule. Related rates. Rolle's and the mean value
theorem. Critical Points. Asymptotes. Curve sketching. Integrals. Fundamental Theorem. Techniques of integration. Definite integrals.
Application to geometry and science. Indeterminate forms. L'Hospital's Rule. Improper integrals. Infinite series. Geometric series. Power
series. Taylor series and binomial series.

Credits: (4/0/1)4 Prerequisites: None Co-requisites: None
Abbreviated Title: Calculus-I Category: University Core Course Teaching Language: English
Keywords: limit, continuity, derivative, asymptotes, integral, infinite series

Department offering the course: Mathematic

MATH152 Calculus - I

Vectors in R3. Lines and Planes. Functions of several variables. Limit and continuity. Partial differentiation. Chain rule. Tangent plane.
Critical Points. Global and local extrema. Lagrange multipliers. Directional derivative. Gradient, Divergence and Curl. Multiple integrals
with applications. Triple integrals with applications. Triple integral in cylindrical and spherical coordinates. Line, surface and volume
integrals. Independence of path. Green's Theorem. Conservative vector fields. Divergence Theorem. Stokes' Theorem.

Credits: (4/0/1) 4 Prerequisites: MATH 151 Co-requisites: None
Abbreviated Title: Calculus-Il Category: Faculty Core Course Teaching Language: English
Keywords: limit, continuity, derivative, asymptotes, integral, infinite series

Department offering the course: Mathematic

MATH163 Discrete Mathematics

Set theory, functions and relations; introduction to set theory, functions and relations, inductive proofs and recursive definitions.
Combinatorics; basic counting rules, permutations, combinations, allocation problems, selection problems, the pigeonhole principle, the
principle of inclusion and exclusion. Generating functions; ordinary generating functions and their applications. Recurrence relations;
homogeneous recurrence relations, inhomogeneous recurrence relations, recurrence relations and generating functions, analysis of
algorithms. Propositional calculus and boolean algebra; basic boolean functions, digital logic gates, minterm and maxterm expansions, the
basic theorems of boolean algebra, simplifying boolean function with karnaugh maps. Graphs and trees; adjacency matrices, incidence
matrices, eulerian graphs, hamiltonian graphs, colored graphs, planar graphs, spanning trees, minimal spanning trees, Prim's algorithm,
shortest path problems, Dijkstra's algorithms .

Credits: (3/0/1)3 Prerequisites: None Co-requisites: None
Abbreviated Title: Discrete Mathematics Category: University Core Course Teaching Language: English

Keywords: set, function, relation, permutation, combination, pigeonhole principle, principle of inclusion and exclusion, recurrence relations,
boolean algebra, graph, tree

Department offering the course: Mathematic

MATH201 Ordinary Differential Equations and Linear Algebra

Linear Algebra; Matrix algebra, special matrices and row operations, Gaussian elimination method, determinants, adjoint and inverse
matrices, Cramer's rule, linear vector spaces, linear independence, basis and dimension. First order ordinary differential equations;
definitions and general properties of solutions, separable, homogeneous and linear equations, exact equations and integration factors.
Higher order equations with constant coefficients; Basic theory and the method of reduction of order, second order homogeneous
equations with constant coefficients, nonhomogeneous equations, the method of undetermined coefficients, the method of variation of
parameters, the Cauchy-Euler equations. Power series solutions; classification of points, ordinary and singular points, power series
solutions about ordinary points, power series solutions about regular singular points, the method of frobenius. Systems of differential
equations; general properties of constant coefficient systems, eigenvalues and eigenvectors, diagonalizable matrices, solutions of linear
systems with constant coefficients. Boundary value problems.

Credits: (4/0/1)4 Prerequisites: MATH152 Co-requisites: None
Abbreviated Title: Ord Diff Eq & Lin Alg Category: Faculty Core Course Teaching Language: English

Keywords: matrix, determinant, linear independence, differential equations, Cauchy-Euler equation, power series, system of differential
equations, eigenvalue, eigenvector

Department offering the course: Mathematic

MATH322 Probability and Statistical Methods

Introduction to probability and statistics. Operations on sets. Counting problems. Conditional probability and total probability formula,
Bayes' theorem. Introduction to random variables, density and distribution functions. Expectation, variance and covariance. Basic
distributions. Joint density and distribution function. Descriptive statistics. Estimation of parameters, maximum likelihood estimator.
Hypothesis testing.

Credits: (3/0/1)3 Prerequisites: MATH152 Co-requisites: None
Abbreviated Title: Prob & Statistical Methods Category: Faculty Core Course Teaching Language: English
Keywords: conditional probability, random variable, expectation, distribution function, statistics
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Department offering the course: Mathematic

7. MATH373 Numerical Analysis for Engineers
Numerical error. Solution of nonlinear equations, and linear systems of equations. Interpolation and extrapolation. Curve fitting. Numerical
differentiation and integration. Numerical solution of ordinary differential equations.
Credits: (3/0/1)3 Prerequisites: MATH201 Co-requisites: None
Abbreviated Title: Numerical Analysis for Eng Category: Area Core Course Teaching Language: English
Keywords: numerical error, nonlinear equation, linear system of equations, interpolation, extrapolation, numerical differentiation, numerical
integration
Department offering the course: Mathematic
8. PHYS101 Physics - |
Physical quantities and units. Vector calculus. Kinematics of motion. Newton's laws of motion and their applications. Work-energy
theorem. Impulse and momentum. Rotational kinematics and dynamics. Static equilibrium.
Credits: (4/1/0)4 Prerequisites: None Co-requisites: None
Abbreviated Title: Physics-1 Category: University Core Course Teaching Language: English
Keywords: Measurements, Units, Vectors, Kinematics, Dynamics, Newton's Laws, Work and Energy, Linear Momentum, Rotational
Kinamatics/Dynamics, Static Equilibrium.
Department offering the course: Physics
9. PHYS102 Physics - Il
Kinetic theory of ideal gases. Equipartition of energy. Heat, heat transfer and heat conduction. Laws of thermodynamics, applications to
engine cycles. Coulombs law and electrostatic fields. Gauss’s law. Electric potential. Magnetic field. Amperes law. Faradays law.
Credits: (4/1/0) 4 Prerequisites: None Co-requisites: None
Abbreviated Title: Physics-I1 Category: Faculty Core Course Teaching Language: English
Keywords: Heat, Thermodynamics, Charge, Electric/ magnetic Fields, Gauss' Law, Electromagnetic Induction.
Department offering the course: Physics
10. ENGL191 Communication in English - |
See listing under “Department of General Education”.
Credits: (3/0/1)3 Prerequisites: None Co-requisites: None
Abbreviated Title: Communication in English - | Category: University Core Course Teaching Language: English
Keywords:
Department offering the course:Scool of Foreign Languages
11. ENGL192 Communication in English - I
See listing under “Department of General Education”.
Credits: (3/0/1)3 Prerequisites: None Co-requisites: None
Abbreviated Title: Communication in English - Il Category: University Core Course Teaching Language: English
Keywords:
Department offering the course:Scool of Foreign Languages
12. ENGL201 Communication Skills
See listing under “Department of General Education”.
Credits: (3/0/1)3 Prerequisites:None Co-requisites: None
Abbreviated Title: Communication Skills Category: Area Core Course Teaching Language: English
Keywords:
Department offering the course:Scool of Foreign Languages
13. GEED101 SPIKE - | (Sociocultural, Professional, Industrial Knowledge and Experience)
See listing under “Department of General Education”.
Credits: : (0/0/0)0 Prerequisites: None Co-requisites: None
Abbreviated Title: SPIKE- | Category: University Core Course Teaching Language: English
Keywords:
Department offering the course: 4A — Department of General Education
14. GEED102 SPIKE - Il (Sociocultural, Professional, Industrial Knowledge and Experience)
See listing under “Department of General Education”.
Credits: : (0/0/0)0 Prerequisites: None Co-requisites: None
Abbreviated Title: SPIKE - Il Category: University Core Course Teaching Language: English
Keywords:

Department offering the course: 4A — Department of General Education
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15. GEED201 SPIKE - lll (Sociocultural, Professional, Industrial Knowledge and Experience)
See listing under “Department of General Education”.

Credits: : (0/0/0)0 Prerequisites: None Co-requisites: None
Abbreviated Title: SPIKE - 11l Category: University Core Course Teaching Language: English
Keywords:

Department offering the course: 4A — Department of General Education

16. GEED202 SPIKE - IV (Sociocultural, Professional, Industrial Knowledge and Experience)
See listing under “Department of General Education”.
Credits: : (0/0/0)0 Prerequisites: None Co-requisites: None
Abbreviated Title: SPIKE - IV Category: University Core Course Teaching Language: English
Keywords:

Department offering the course: 4A — Department of General Education

17. GEED301 SPIKE - V (Sociocultural, Professional, Industrial Knowledge and Experience)
See listing under “Department of General Education”.
Credits: : (0/0/0)0 Prerequisites: None Co-requisites: None
Abbreviated Title: SPIKE - V Category: University Core Course Teaching Language: English
Keywords:
Department offering the course: 4A — Department of General Education

18. GEED302 SPIKE - VI (Sociocultural, Professional, Industrial Knowledge and Experience)
See listing under “Department of General Education”.
Credits: : (0/0/0)0 Prerequisites: None Co-requisites: None
Abbreviated Title: SPIKE - VI Category: University Core Course Teaching Language: English
Keywords:

Department offering the course: 4A — Department of General Education

19. GEED111 General Survey of Knowledge - |
See listing under “Department of General Education”.
Credits: : (3/0/0)3 Prerequisites: None Co-requisites: None
Abbreviated Title: General Survey of Knowledge - | Category: University Core Course Teaching Language: English
Keywords:
Department offering the course: 4A — Department of General Education
20. GEED112 General Survey of Knowledge - I

See listing under “Department of General Education”.

Credits: : (3/0/0)3 Prerequisites: None Co-requisites: None
Abbreviated Title: General Survey of Knowledge - I/ Category: University Core Course Teaching Language: English
Keywords:

Department offering the course: 4A — Department of General Education

21. HIST200/299 History of Turkish Reforms
Credits: : (2/0/0)2 Prerequisites: None Co-requisites: None
Abbreviated Title: Hist. of Turkish Reforms Category: University Core Course Teaching Language: Turkish
Keywords:

Department offering the course: HC — ATATURK Research Center

22. TURK100/199 Communication in Turkish

TURK 100/199 is a Basic Turkish course introducing the Turkish language. It incorporates all four language skills and provides an
introduction to basic grammar structures. Students will be encouraged to develop their writing skills through a variety of tasks. The aim of
this course is for students to be able to understand and communicate in everyday situations, both in the classroom and in a Turkish-
speaking environment.

Credits: : (3/0/0)3 Prerequisites: None Co-requisites: None
Abbreviated Title: Introduction to Turkish Category: University Core Course Teaching Language: Turkish
Keywords:

Department offering the course: FL — School of Foreign Languages

Course Descriptions — | - Turkish: All core courses offered by the department of the program
Ders Tanimlari — | — Tiirkge: Programi sunan Boéliim tarafindan verilen tiim temel dersler
1. CMPE101 Bilgisayar Miihendisligi Temel ilkeleri

Bu ders dgrenciye bilgisayar mithendisligi disiplininin temel ilkelerini tanitir. islenen konular sunlardan ibarettir: Bilgisayara giris, bilgisayar
donaniminin_temel bilgileri ve bilgisayar cesitleri, CPU (merkezi islemci) ve mikroislemciler, 1/0 (giris/cikig) ve kayit Uniteleri, veri-bilgi

Page 12 of 21




karsilastiriimasi, yazilim ve bilgisayarin problem ¢éziimlenmesindeki kullanimi ve problem analizi. Genel problem ¢ézme teknikleri, temel
veri gesitleri, degiskenler ve sabitler, temel islemler, ifadeler, algoritmik problem ¢6zimi, akis gizimi - s6zde-kod (pseudocode), sirali ve
kosullu ( IF ve CASE mantiksal yapilari) problem ¢éziimi, déngiler (WHILE/WHILE-END, REPEAT-UNTIL, FOR yapilari), C programlama
dilinde érnekler

Kredi: (3/1/0)3 Onkosul: Yok Yankosul: Yok
Dersin Kisa Adi:Bilgisayar Miih Temel llk Kategorisi: Universite Ana Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Bilgisayar, Aksamlar, Yazilimlar, Programlama, C progralama dili

CMPE102 Temel Programlama

C programlamasina bakis. Siradan islem yapisi. Veri tanimlamalari ve yapisi, aritmetik operatorler ve aritmetik deyimler ve atama deyimi
ve operator oncelikleri. Basit giris ¢ikis fonksiyonlari.(printf,scanf,fprintf,fscanf,gets,puts). Kosul deyimleri ve ilgili operatorler(if, switch)
deyimleri. Dongliler ve gesitli ddongl yapilari. While,do while for dénguleri. Goto,break continue deyimleri. Altprogramlama ve Fonksiyon
kullanimi. Ozdevingen(recursive) fonksiyonlar. Dizin tanimlamalari ve kullanimi. Dizinlere baglangi¢ degeri atanmasi. Pointer tanimi ve C
dilide kullanimi. Yapi(structute) yapisi ve kullanimi, fonksiyonlarda structure kullanimi, Dizinli degisken ve structure kullanimi.

Kredi: (4/1/0)4 Onkogul:CMPE101 Yankogul: Yok
Dersin Kisa Adi: Temel Programlama Kategorisi: Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Algoritma ve programlama

CMPE211 Nesneye-Dayali Programlama

C++ dilinin ve Control Yapilarinin temelleri. Program tasarimi. Nesneye dayali programlama ve onun belirli &zellikleri. Basit bir C++
programinin yapisi. Temel veri turleri, kapsam. C ve C++ dillerinde segme ve yineleme yapilarinin gézden gegirilmesi. C++ programlama
érnekleri. ilevler ve Dizinler. Islevlerin ve dizinlerin yeniden incelenmesi. islev bildirimi, islev tanimi, iglev Gstiine yiiklenimi, acikalt (inline)
islev, kapsam ¢ozme isleci, deder gegirerek cagirma, adresle ¢agirma, olagan parametreler. Dizilim bildirimleri, dizilimler Gzerindeki
islemler, dizilimlerin islev parametresi olarak kullanimi. Isaretgiler, C ve C++ dili dizgileri. isaretgi degiskenler, isaretgi bildirimi ve
ilklendirimi. isaretcilerin islevlerde adresle ¢agirmada kullanimi, adres déndiirme, isaretciler dizilimi, dizilime isaretgi, isleve isaretgi. C++
dilinde yeni (new) ve silme(delete) islemcilerinin kullanimi, C dizgileri, giris/cikis islemleri, standart C dizgi islevleri, formatl formatsiz giris
cikig. C++ dizgi tirleri. Siniflar ve verilerin soyutlama yapisi. Yapi tanimi, yapi elemanlarina giris, sinif bildirimleri, yapicilar, yapici
ilklendirme listeleri. Sinif yikicilari, acik (public) ve 6zel(private) eleman giris belirleyicileri, sabit eleman islevcileri, arkadas(friend) islevcileri
ve siniflari, kalici(static) veri ve islevci elemanlari. isleg Ustiine yiikleme, isleg (istiine yiiklemenin temelleri ve sinirlamalari, this isaretgi,
birli ve ikilli isleclerin Ustiine yiuklenmesi. Birlesim ve Kaltim. Taban siniflar, tiretik siniflar, korunmus (protected) sinif elemanlari, virtual
islevciler ve cokbigimlilik, sanal yikicilar, 6zel(private) giris ile korunmusg(protected) girisin karsilastiriimasi.

Kredi: (4/1/0) 4 Onkogul: CMPE102 Yankogul:Yok
Dersin Kisa Adi: Nesneye-Dayall Programlama  Kategorisi: Alan Ana Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: C++ Dili, Proglamlama, Islevsel ve Nesneye Dayali Programlama

CMPE218 Programlama Dillerinin ilkeleri

Programlama dillerinin bigcimsel belirtimi: s6zdizim, ¢6ziimleme, ve anlam bilimi; programlama dilleri kavramlarinin gelisimi; adlar ve erim;
veri gosterimi; deyim, timce ve altyordamlarda degerleme ardistirmasi; nesne-yonelimli kavramlarin uygulanmasi: soyutlama, kalitim,
cokbigimlilik, eszamanlilik ve olagan-disilik islenmesi; zaman ayrilabildigi kadari ile islevsel, mantik, senaryo, yiiksek verimli vs. dillerden
ornekleme. Derslere kosut haftalik 6dev ve laboratuar isligi yapilr.

Kredi: (4/1/0)4 Onkosul: CMPE211 Yankosul: Yok
Dersin Kisa Adi: Programlama Dill likeleri Kategorisi: Alan Ana Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Programlama dilleri kavramlari, s6zdizim, ¢6ziimleme, anlambilimi, programlama bigcemleri ve uygulanigi.

CMPE223 Sayisal Mantik Tasarimi

ikili say1 sistemleri (ikili sayilar, Sekizli ve onaltili sayi sistemleri, Sayi tabani gevrimleri, Tamamlayicilar, isaretli ikili sayilar, ikili Kodlar, ikili
Mantik). Bool cebiri ve Matik kapilari (Temel tanimlar, Bool cebirinin temel 6zellikleri, Bool Iglevleri, Standard formlar, Diger mantik
operasyonlari, Sayisal mantik kapilari, Yongalar). Bool islevlerinin basitlestirilmesi (Harita yontemi, iki ve t¢ degiskenli haritalar, doért ve bes
degiskenli haritalar, Toplamlarin ¢arpimi bigiminde basitlestirme, NAND ve NOR uygulamalari, Dider iki-seviyeli uygulamalar, Belirsiz
kosullar, Tablo yéntemi, Oncelikli belirleyicilerin bulunmasi, Oncelikli belirleyicilerin segimi). Kombinasyonal Mantik (Tasarim akisl,
Toplayicilar, Cikarticilar, Kod geviriciler, Analiz akisi, Cok seviyeli NAND devreleri, Cok seviyeli NOR devreleri, Exclusive-OR iglevleri). MSI
ve PLD elemanlari (ikili toplayicilar ve gikarticilar, Onluk toplayici, kod ¢oziciler ve kodlayicilar, dagiticilar, PLA ve PAL).

Kredi: (4/1/0)4 Onkosul: MATH163 Yankosul: Yok
Dersin Kisa Adi: Sayisal Mantik Tasarimi Kategorisi: Alan Ana Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Ikili sistemler, mantik kapilari, Kombinasyonal devreler.

CMPE224 Sayisal Mantik Sistemleri

Eszamanli Ardigik Mantik; Gecikmeli Devre Modeli, Mandallamali Devre, iki durumlu devreler. Mealy ve Moore Modelleri, Ardigik Devreler.
Saatli Ardigik Devrelerinin Analizi. Ardisik Devre Tasarimina Giris. Durum Azaltma ve Atama. iki Durumlu Uyarim Tablolari. Tasarim
Yordami. Sayag Tasarimi. Yazmagclar, Sayaglar ve Hafiza Unitesi ; Yazmaglar, Kaydiran Yazmagclar. Eszamansiz Sayaclar. Eszamanli
Sayaclar, Ardisim Zamanlamasi. Rasgele Erisilir Bellek (RAM), Hafiza Kod¢oziimi. Gergeklestitme Teknolojisi; Programlananabilir Mantik
Devreleri (ROM, PLA, PAL, CPLD, FPGA). Algoritmik Durum Makineleri (ASM); ASM Akis Grafigi. Zamanlamanin Dikkate Alinmasi.
Gerceklestirme Kontrolu. Eszmansiz Ardisik Devreler; Akis Tablosu. Gecis Tablosu . Yaris Durumu. Yiginlanmis Gecikmeli Element ve
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Mandallamali devre ile Gergeklestirme. Kusurlar ve Riskler.

Krediler: (4/1/0) 4 Onkogular: CMPE223 Ortak Kosullar: Yok
Kisaltilmig Baslik: Sayisal Mantik Sistemler Kategorisi: Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Donanim, Tasarim

7 CMPE226 Bilgisayar Miihendisleri igin Elektronik
Devre, akim, ve gerilim, gii¢ ve enerji, Kirchoff akim ve voltaj kanunlari. Devre elemanlari ve de\{_reler. Direng devreleri: seri ve paralel
direngler, diglim, 6rgl ve seri-paralel esdegerle devre analizi. Thevenin ve Norton esdegerleri. Ustdisim. Endlktans ve kapasitans,
fiziksel karakteristikleri, pratikte kapasitér ve enduktér. Temel diyot kavrami: Zener diyot, Ideal diyot modeli, dogrultucu and
dalgasekillendirici devreler. Temel yiikselteg kavrami, kaskat, ideal, ve farksal amplifiers, ofset voltaji, egilimleme ve ofset akimi. Bipolar
Junction Transistorler: Akim ve voltaj badintisi, emitter-ortak karakteristigi, pnp-BJT Genis-Sinyal DC Devre Modelleri. Emiter-ortak
yukselteg. Emiter Izleyici. Islemsel Yikseltecler: ideal OPAmp, toplama noktasi, tersleyici ve terslemeyici ylikseltegler, Dogrusaldisi
bozulma, Farksal ve Ensturmentasyon Yikseltegleri, Timlev ve Tirev iglemcisi. Temel Mantik Devreleri: Mantik kapilarinin TTL ve CMOS
gerceklenmesi.
Kredi: (3/1/0)3 Onkogul: MATH201 Yankosul: Yok
Dersin Kisa Adi: Bilg Miih igin Elektronik Kategorisi: Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler:

8. CMPE231 Veri Yapilar
C programlamasina bakis. Veri tipleri, gostergegler, dizinler, Fonksiyon cagdirmalar.(call by Value, Call by reference prensipleri).
Yapi(structure) tanimlamalari, dizinli degiskenlerde yapi kullanimi, yapilarin fonksiyonlarda kullanimi. Dinamik bellek tanimlamasi. Veri
yapilarina giris, basit veri yapilarinin bellek gosterimleri(karakter,tam say kesirli sayi ). Soyut veri tipi kavrami. Dizilerin(arrays) veri yapilari
ve islemleri. Yigitlar:Basit yigit yapisi, C programlamasinda yigit kullanimi. Ozdevingen (Recursive) program yapisi:Factorial, Fibonacci ve
Binary arama da 6zdevingen programlama kullanimi. Kuyruklar(Queues) ve veri isleme. C programlamasi ile kuyruk kullanimi. Baglacli
listeler. Yigit ve kuyruklarin baglacli listede kullanimlari. C programlamasi ile baglacli liste kullanimi. Dairesel listeler, ¢ift baglach dairesel
listeler. Agac veri yapilari(Treees): Ikili aga¢ gosterimi ve adaclarda bilgi arama yontemleri. Ikili aga¢ yaratma ve binary arama ile bilgi
sorgulama. Graph turi veri yapilari. Arama, siralama algoritmalarinin fakli veri yapilari ile uygulamalari.
Kredi: (4/1/0) 4 Onkogul: CMPE102 Yankosul: Yok
Dersin Kisa Adi:Veri Yapilari Kategorisi: Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Veri diizenleme, Proglamlama, Algoritmalar

9. CMPE242 isletim Sistemleri
isletim sistemi tanimi, basit sistemler, goklu-programlama, zaman paylagimi, kisisel bilgisayar sistemleri, parallel sistemler, siireglere girig,
slre¢ takvimlendirme, sireg islemleri, isbirlikci suregler, islemler/strecler arasi iletisim, iskesme, silire¢ eszamanlama, kritik-bolim
problemi, atom komutlari, semafor, eszamanlama problemleri, islemci gizelgeleme, eszamanlama kriterleri ve ydntemleri, goklu suregler ve
gercek zamanl gizelgeleme, algoritma degerlenirmesi, kilittenme, kilittenmelerin tanimlanmasi ve kotariimasi, kilitenmelerden kaginma ve
kilittenmelerin énlenmesi, kilittenmelerin onarimi, bellek yénetimi ve sanal bellek, adres uzayi, Getir-Gétir Islemi, bellek ayirma, sayfalama,
bélutleme, dosya sistemi, dosya kavramlari, erigsim yontemleri, dizin yapilari
Kredi: (4/1/0) 4 Onkosul: CMPE102 Yankosul: yok
Dersis Kisa Adi: Igletim Sistemleri Kategorisi:Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Isletim sistemleri, siire¢ cizelgeleme, siire¢ eszamanlama, kilittenme

10. | CMPE325 Bilgisayar Mimarisi ve Diizenlemesi
RISC mimarisine giris, MIPS Komut Takimi, Komutlarin bilgisayarda betimlenmesi, Baglayici, Altyordamlarin bilgisayar donanim destegi,
Altyordama parametre aktarma, MIPS'te Anlik ve Deg@ismez islenenler. Dallanma ve Atlamalarda adresleme, MIPS adresleme gesitleri,
MIPS Asembler programlari. Tamsay! Aritmetik: Negatif sayilarin gosterimi, Toplama ve Cikarma, Mantiksal Islemler, Aritmetik Mantik
Biriminin yapiligi, Garpim ve Bélme Algoritmalari, Kayar noktali aritmetik algoritmalari. Tasarim bagarimi 6lgiitleri: Islemci basarimi,
basarimin degerlendirilmesi. islemci Veri Yolu: Mantik Kurallari ve Zamanlama, tek saat gevrimli MIPS gergeklesimi, Cok saat gevrimi
gerceklesimi igin denetim birimi tasarimi. Sonlu Durum Makinalari (FSM) ve Mikroprogramlama. Ardisik duzen ile bagsarimin arttiriimasi.
Ardisik duzenli veri yolu, Ardisik dizenli denetim. Veri sakincalari, veri sakincalari igin denetim, veri sakincalarinin azaltiimasi, Dallanma
sakincalari, Kural-disilar, ardisik diizenin basarimi.
Kredi: (4/1/0)4 Onkogul: CMPE224 Yankosul: Yok
Dersin Kisa Adi: Bilg Mimarisi ve Diizenlemesi Kategorisi: Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: RISC igslemci tasarimi, VHDL simulasyon.

11. | CMPE328 Mikroislemciler

Bilgisayara giris: Bilgisayarin igi, islemci-RAM-ROM. 80x86 islemcileri: kisa tarihgesi, yazmaglari, mov ve add komutlari, program dilimleri,
veri dilimleri, mantiksal ve fiziksel adresler, yigit, push ve pop, bayrak yazmaci, adres bigimleri. Assembler Dilinde Programlama: direktifler,
.asm, .Ist, .obj, .map, baglayici ve .exe dosyalari, denetim aktarma komutlari, veri tipleri ve veri tanimlamasi. Aritmetik Mantik Komutlari:
isaretsiz carpma ve bdlme, isaretsiz, isaretli, bcd, paketli-bcd, ve ascii sayr donlstirme, dondirme ve kaydirma komutlari. Bios ve DOS
programlama: bios ekran ve tustakimi kesmeleri, int 21h dos islev ¢agrilari, Makro tanimlama: fare tus ve konum okuma.

8088 PC/XT genisleme slotu, 80286 ve ISA veriyolu, Bellek ve bellek arayizi: EPROM, SRAM ve DRAM ayagitlar, adres kodgozici
devreler, ISA veriyolu bellek arayiizii. Bellek-haritali ve izole I/0O yéntemleri ve aygit arayiizleri: ISA veriyolu I/O adres kodgdziicii ve basit
1/0 bagdlanti-noktalari, Programlanabilir Cevre Araylzi 8255 ile LED nimerik-LED-g6sterge, anahtar, basma-digmesi, tustakimi, adimh
motor arayuzleri. D/A gevirici, A/D cevirici, donanim kesmeleri: NMI ve INTR bacaklari, kesme servisi ve TSR programlar. 8251 USART ile
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Seri-Veri-Haberlesmesi.

Kredi: (4/1/0) 4 Onkogul: CMP224 Yankosul: Yok
Dersin Kisa Adi: Mikroislemciler Kategorisi: Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: 80x86 islemci dili, gevre arayiiz donanimi, Gémdilii Denetle¢ Devreleri

12.

CMPE343 Sistem Programlama

Sistem Programlamanin konulari ve gérevleri. UNIX, sistem programlamanin UNIX'deki amaci. UNIX ortaminda bir program. Komut satiri
parametreleri. Cevre degiskenleri. Kitliphaneler. Hata mesajlarinn yazdiriimasi. Sistem ¢agrilari, sistem c¢agdrilarinin  sistem
programlamadaki &nemi, sistem gagrilarinin siniflandiriimasi. islemler arasi iletisim ve ag programlama igin sistem gagrilari. UNIX de genel
sistem gagrisi arayiizii. UNIX'de temel nesne olarak islemler. Bir islemin yaratiimasi. islem ID’si, ana islem ID’si, yavru islem ID’si.
islemlerin kullanimi. fork() sistem gagdrisi. exec() sistem gagrilari ailesi ve kullanimi. system() sistem cagrisi. exit() ve wait() sistem gagrilari
ve kullanimi. Izgelerin (threads) temel kavramlari ve goklu izgeli programlama. izgelerin ag programlamada kullanimina bir érnek. islemler
arasi iletisim, amaci, sistem programlamada kullanimi. UNIX'de islemler arasi iletisim dizenekleri. Bilgisayar aglarinda iglemler arasi
iletisimin 6nemi. Islemler arasi iletisimde istemci/sunucu modeli. islemler arasi iletisim igin isimsiz ve isimli iletisim tiineli(pipes). isimsiz
iletisim tiinelinin ag iletisiminde kullanilamamasi. lleti kuyruklari, ortak bellekler, sinyaller ve semaforlar. Yuva diizenegi(sockets)ve yuva
dlzeneginin islemler arasi iletisim igin bilgisayar aglarinda kullanimi. istemci/sunucu modeli ve bu modelin bilgiayar aglarinda yuva
dlizenegi ile hayata gegirilmesi. Yuva diizeneginde IP adreslerinin kullanimi. Uygulama islemlerinin iskele numarasi ile teghis edilmesi.
TCP ve UDP yuva dlzeneklerinin aglardaki iletisimde kullanimi. Bir ériin (web) istemci/sunucu sisteminin organizasyonu. Not: Asagidaki
konular zaman yeterse verilebilir. Adlar icin Uzaktan Yordam Cagdirma (RPC). RPC'nin operasyonlari ve parametre gecirilmesi. RPC ile
istemci/sunucu ag programlama. Pencereli isletim sistemlerinde sistem ve ag programlamaya giris genel kavramlari. Pencereli ortamda ag
iletisimi igcin TCP ve UDP yuva diizenekleri.

Kredi: (4/1/0) 4 Onkogul: CMPE242 Yankosul: Yok
Dersin Kisa Adi:  Sistem Programlama Kategorisi: Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: UNIX, sistem ¢agrilari, islemler arasi iletisim, yuva diizenekleri

13.

CMPE344 Bilgisayar Aglari

Dersin kapsami. Bilgisayar aglarinin amagclari. Bilgisayar aglarinin siniflandiriimasi, ézellikleri ve kullanimi. Bilisayar aglarinda katmanlar
kavrami. Ses ve veri iletisiminin karsilastirilmasi. Veri iletisimi esaslari. lletisim kanallarinin 6zellikleri. Giiriiltiili kanallar igin Shannon
kapasite formuli. lletim kanallarinin alinan sinyaller iizerindeki etkisi. Tek, yari, ve gift yonli iletim. Kiplenimin amaci ve gesitleri. Coklama
teknikleri: Frekans bolimlu ¢coklama, zaman bolimli ¢oklama, istatistiksel goklama, dalga bolimliu ¢coklama. DTE ve DCE ile veri iletisim
sistemi. Anuyumlu ve zamanuyumsuz veri iletimi. Veri iletiminde Manchester kodlamasi. Modemler ve telefon agi (izerinden veri iletiminde
kullanimlari. Sayisal Kullanici Hatlari (DSL). Katmanli ag mimarisi: Temel kavramlar. Bilgisayar aglari mimarisi igin referans modelleri. OSI
Temel Referans Modeli, yedi katmani ve katmanlarin fonksiyonlari. Anahtarlama teknikleri: Cevrim anahtarlama, paket anahtarlama, mesaj
anahtarlama. Veri baglanti katmani 6zellikleri. ATM iletisim aglari ve 6zellikleri. Yerel adlar, kapsamlari, topolojileri ve kullanimlari. Ethernet
yerel aglari. Ortam erisim yontemleri ve Ethernette CSMA/CD erisim yontemi. internet mimarisi. TCP/IP protokolleri. IPv4 ve IPv6
protokolleri. internet'te adresleme ve ydnlendirme. IP adres siniflari. ARP protokolu ve IP adresini fiziksel adrese gevirme. TCP ve UDP
protokolleri. TCP’de akis ve tikaniklik denetimi. Kablosuz yerel aglar. IEEE 802.11 kavramlari: Erisim noktasi, daditim sistemi, mobil
istasyonlar. Altyapili ve gegici kablosuz yerel adlar. Kullanici hareketliligini destekleme. 802.11 galisma sekilleri: PCF, DCF. Kablosuz yerel

aglarda DSSS, FHSS, kizilétesi ile iletim teknikleri. Hlicresel aglar: GSM aglarinin yapi ve 6zellikleri.

Kredi: (4/1/0)4 Onkosul: CMPE343 Yankosul: Yok
Dersin Kisa Adi: Bilgisayar Adlari Kategorisi: Alan Ana Dersi Egitim Dili: ingilizce

Anahtar Kelimeler: bilgisayar aglari, veri iletisimi, protokoller, TCP/IP

14.

CMPE354 Veri Tabani Sistemleri Tasarimi

Bu ders dgrenciye veri tabani temellerini tanitir. islenen konular arasinda asagidakiler vardir: Nesne-iliski modeli; iliskisel Model ve
matematiksel temeli; SQL sorgulama dilinin en énemli 6zellikleri (temel yapisi, toplam fonksiyonlar, i¢ ice girmis sorgulamalar, endeks
tanimlari, saklanan prosedurler ve fonksiyonlar, gorintiler, veritabani modifikasyonu, alan sinirlamalari, uyulmasi gereken kurallar,
tetikler, islem tanimlari, veri tanimlama dili, hak verilmesi, glivenlik), Datalaog ve QBE sorgulama dilleri, Nesne Yonelimli ve Nesne-lligkisel
veritabanlari;2 lligkisel veritabani tasarim prensipleri (normal sekiller, fonksiyonel bagimliliklar, ayrigtirma).

Kredi: (4/1/0)4 Onkogul: CMPE231 Yankosul: Yok
Dersin Kisa Adi: Veri Tabani Sistemleri Tasarimi Kategorisi: Alan Ana Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Veritabanlari, model, Nesne-/li§ki diyagramlari, iligki, nesne, sorgulama, dil, tasarim

15%

CMPE371 Algoritma Analizi

Algoritmalarin tanimi ve o&zellikleri. Algoritmalarin tasarimi, analizi ve gdsterimi. Veri soyutlama. So6zde-kod tanimlari. Hesaplama
modelleri. Matemetiksel Bulgular: Fonksiyonlarin Bliyime Hizi, Asimptotik gdsterimler. Tekrarlayan algoritmalar ve ilintili tekrarlayan
baglantilar tizerine galismalar (yerine koyma yontemi, ardisik uygulama yéntemi, uzman yéntemi, tekrarlayan dallanma yontemi).
Algoritma tasarimi detaylari: Brute-Force (ayrintili arama), Bdl-ve-Yénet (Birlesik Dizin, ikili Arama Adaci). Dinamik Programalama (Matris
Zinciri Garpimi, Ortak Dizilerin Uzunlugu, 01-Knapsack Problemi). Aggdzlli Algoritmalar (Aggdzli Aktivite Segici, Kesirli Knapsack
problemi). Grafik Algoritmalari: Kiime ve grafiklerin betimlenmesi. Agilim Oncelikli Arama, Derinlik Oncelikli Arama. En az mesafedeki
dallanmalar. Tek kaynakli en kisa yollar. En kisa yollarin tim cesitleri.
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Kredi: (4/1/0)4 Onkogul: CMPE231 Yan kosul: Yok
Dersin Kisa Adi: Algoritmalar Kategorsi: Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Algoritmalar, Algoritmalarin Karmagikligi

16. | CMPE400 Yaz Staji
Bilgisayar miihendisligi 6grencileri, mezun olabilmek igin, ikinci ve/veya tglinci yilin sonundaki yaz tatili dénemlerinde, 40 tam is gininu
kapsayan staj sorumluluklarini yerine getirmek zorundadirlar. Staj dersi ile ilgili kurallar bélim tarafindan belirlenir ve 6grenci stajina
bolimin bilgisi ve onayi gercevesinde baslar ve tamamlar.
Kredi: (0/0/0)0 Onkosul:Yok Yan kosul: Yok
Dersin Kisa Adi: Yaz Staji Kategorisi: Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Staj, Is hayatinda tecriibe edinme

17. | CMPE401 Bitirme Projesi - I/l
Dérdinct sinif 6grencileri, bolimden bir fakilte Uyesinin koordinasyonu altinda proje tamamlamak ve sunmaktan sorumludurlar. Her
ogrenci kendi projesini hazirlar. Proje dersinin amaci dgrenciye arastirma yoluyla belli bir Bilgisayar mihendislidi konusunun anlagiimasina
1sik tutmaktir. Proje ayni zamanda lisans egitimi slresince alinan bilgi ve tecribenin profesyonel bir uygulamada test edilmesine olanak
verir. Proje arastirma konulari gozetleyici 6gretim gorevlileri danigsmanliginda segilir.
Kredi: (0/0/0)0 Onkosul:Yok Yan kosul: Yok
Dersin Kisa Adi: Bitirme Projesi — I/l Kategorisi: Alan Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Proje, Bagamsiz arastirma, Profesyonel uygulama

18. | CMPE402 Bitirme Projesi - I/
Dérdinct sinif 6grencileri, bélimden bir fakilte Uyesinin koordinasyonu altinda proje tamamlamak ve sunmaktan sorumludurlar. Her
ogrenci kendi projesini hazirlar. Proje dersinin amaci égrenciye arastirma yoluyla belli bir Bilgisayar mihendisligi konusunun anlagiimasina
1sik tutmaktir. Proje ayni zamanda lisans egitimi siiresince alinan bilgi ve tecriibenin profesyonel bir uygulamada test edilmesine olanak
verir. Proje arastirma konulari g6zetleyici 6gretim gérevlileri danismanliginda segilir.
Kredi: (4/0/0)4 Onkosul:CMPE401 Yan kosul: Yok
Dersin Kisa Adi: Bitirme Projesi - Il/11 Kategorisi: Fakiilte Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Proje, Bagamsiz arastirma, Profesyonel uygulama

19. | CMPE412 Yazilim Miithendisligi
Yazilim hayat déngusu ve yazilim gelistirimindeki asamalar: Proje zamanlamalari, olurluluk ¢aligmalari, analizler, gereksinimler, tasarim,
gergeklestirim, test, nitelik giivencesi, dokiimantasyon, bakim. Yoénetim sorunlari: Planlama, organizasyon, kontrol. Bigcimsel 6zellik
teknikleri, yapisal programlama, birimsel sistem tasarimi ve diger glincel yazihm konulari da dersin igerigi kapsamindadir.
Kredi: (4/1/0)4 Onkosul: CMPE318 Yankosul: Yok
Dersin Kisa Adi: Yazilim Mihendisligi Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Yazilim hayat dénglisi, Yazilim gelistirimindeki asamalar, Y6netim sorunlari

20. | CMPE413 Derleyici Yapimi
Dersin amaci 6grencilerine, derleyicilere giris, basit tek-gegcisli derleyici sdzcliksel analiz, programlama dillerinin sézdizimsel ézellikleri,
isleme problemi, yukaridan- assadiya ve assagidan-yukariya gegis, sézdizime bagli tercime, sembol tablolari, calisma alani ve depolama
yonetimi, Kod Uretimi ve iyilestiriimesi, derleyici gelistiriimesi konularinda bilgi vermektedir.
Kredi: (4/1/0)4 Onkosul: CMPE343 Yankosul: Yok
Dersin Kisa Adi: Derleyici Yapimi Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Derleyiciler, Sézdizimsel analiz, Isleme problemi

21. | CMPE414 Modern Programlama Platformlan
Nokta Net gcerceve ortaminda C# programlama dili ile yazilim gelistirmeyi hedeflemektedir. C# programlamasi giinimiiz yazilim gelistirme
ortamlari igin en genis olanaklari olan modern bir programlama dilidir. Ders igeriginde .Net gercevesi tanitiimakta ve sinif kiitiphanesi,
nesne tabanli programlama 6zellikleri ayrica windows programlamanin temel olgulari , 6zellikleri ve de metodlari tanitiimakta ve ayrica
dosyalar ve veritabani kullnim &zellikleri verilmektedir.
Kredi: (4/1/0)4 Onkogul: CMPE211 Yankogul: Yok
Dersin Kisa Adi: Modern Prog. Platformla Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: .NET, C#, Nesne tabanli programlama

22. | CMPE415 Gorsel Programlama

Bu dersin temel amaci, kullanici arayiizii, kontrol kullanimli olay glidimli programcilik, Windows ortami icin nesneye bagl programlama
gibi kavramlarin 6érneklerle agiklanmasidir. Dosya ydnetimi, ve Active X'in veritabani ve diger kontrolleri de incelenecektir.

Kredi: (4/1/0)4 Onkosul: CMPE102 Yankosul: Yok
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Dersin Kisa Adi: Gérsel Programlama Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Kullanici arayiizii, Olay glidiimli, Nesneye bagli programlama, Dosya ydnetimi

23. | CMPE416 Obje Tabanli Programlama ve Grafiksel Kullanici Arayiizii
Bu dersin amaci nesneye bagdl programlama ile grafiksel kullanici aray(izii yapimini incelemektir. Bu amag icin JAVA programlama dili
kullanilacaktir. Ogrenci JAVA dil yapisini, nesneye bagli yaklagimini ve C programlama dili ile farklari ve benzerlikleri incelenecektir.
Ornekler ve projeler araciligi ile pratik programlama JAVA dili igin irdelenecektir. JAVA dilinin uygulama alani olarak grafiksel kullanici
arayUzu ve animasyon programlari Uzerinde odaklanacagiz. Tasari 6geleri ve pratik nesneye dayall uygulama gelistirme metodlari bu tir
uygulamalar icin agiklanacak ve incelenecektir.
Kredi: (4/1/0)4 Onkosul: CMPE218 Yankosul: Yok
Dersin Kisa Adi: Obj Tab Prg ve Grf Kul Ara Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: OTP, GKA, JAVA

24. | CMPE417 C’de ileri Konular
Yeni C99 Standati (ISO/IEC 9899:1999). Tarihsel notlar ( ANSI C komitesi & Numerical C Extensions Gurubu, NCEG), C++ dilinden
alintilar yeni tlrler, stdint.h ve inttypes.h baslik dosyalari, 6rtiik ve agik int tird, printf( ) ve scanf( ) fonksiyonlarinda geviri belirtgecleri, yeni
6nislemci 6znitelikleri, degisebilir uzunluktaki dizilimler (VLA), atanmis baslangig getirgegleri,blok igerisindeki bildirimler ve ytrGtalir
deyimler, v.s. Arayizler ve gergeklestirmeler. Bellek yonetimi (otomatik depolama, statik bellek, POD ve POD olmayan nesneler, yeni ve sil
operatorleri (C++)- kullanim &rnekleri, etkili bellek yénetimi igin yonlendirici bilgiler). Isaretgiler hakkinda yénlemdirici bilgiler, bellek yigini ve
yigit kullanimlari, dinamik dizilimler, ortakl bellek kullanim hatalari, sinirlandirilmis isaretgciler, isaretgilerden fonksiyonlara, isaretgilerden
isaretcilere) C++). Tarih ve Zaman Kitaphgi. Su anki zamani elde etme, andaglara béilme, zaman farklari ve zaman dilimleri, yiritim
suresini 6lgme. Geleneksel hata giderim metodlari. Hata gideriminde C ye dayali yaklasimlar (exit( )/atexit ( ) ,assert( ), return( ), setimp( ),
lomgjmp( ). Kod guvenirligi. Ayrikliklar ve Kosullar. Ayrikliklar ve Performans. Ayriklik giderimindeki yanlis kullanimlar. Elle kod eniyileme.
Kurulum ve bozulum sirasindaki ayrikliklar (C++). lleri Ayriklik giderimi teknikleri (C++). Cabuk Siralama teknikleri. Siralama algoritmalari.
Sokusturma, Kabuk, Cabuk v.s. siralama teknikleri. Kiyaslama ve gerceklestirmeler.
Kredi: (4/1/0)4 Onkosul: CMPE211 Yankosul: Yok
Dersin Kisa Adi: C'de lleri Konular Kategorisi: Alan Se¢meli Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: lleri C, C’nin bellek haritasi, Tiir, Hafiza, Géstericiler

25. | CMPE421 Paralel Bilgisayar Mimarisi
Bu ders bilgisayar sistemlerinin performansini artirmak igin kullanilan gesitli bilgi isleme tekniklerini islemektedir. MIPS mimarisi, boruhatti
isleme sistemine 6rnek olarak ele alinmaktadir. Hafiza ve 6nbellek ile ilgili konular tartisildiktan sonra, arabaglanti yapilari, tek veriyolu
MIMD’ler, baglantili MIMD’ler ve parallel bilgisayar taksonomisini de iceren temel parallel bilgi isleme konulari islenmektedir. Hafiza
tikanikhgi, hafiza tutarlihgi modelleri ve dnbellek esevrelili§i modelleri ile ilgili konular da dersin konulari icerisindedir.
Kredi: (4/1/0)4 Onkosul: CMPE325 Yankosul: Yok
Dersin Kisa Adi: Paralel Bil. Mimarisi Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: .Bilgi isleme teknikleri, MIPS, Hafiza ve dnbellek, Parallel bilgi isleme

26. | CMPE422 Mikroislemci Sistemleri
Derste anlatilan konular: mikroiglemciler CISC ve RISC mikroiglemcileri kavramlari. Intel 80386 mikroislemcisi: adresleme ve bellek,
kesimleme ve koruma mekanizmalari, gérev dagitimi, sanal bellek ve kural digi durumlar, Motorola 68030 mikroislemcisi: kullanici
programlama modeli, 68030 gozetici durumu, mikroislemciler ve kayan nokta aritmetigi, RISC mimarisine giris: IBM RISC yongalari, MIPS
islemcileri, SPARC mimarisi, Intel i860 yonga seti. INMOS transputeri ve mikroiglemci tasariminin gelecegidir..
Kredi: (4/1/0)4 Onkosul: CMPE328 Yankosul: Yok
Dersin Kisa Adi: Mikroislemci Sistemleri Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: CISC, RISC, Intel 80386, Kesimleme, Koruma

27. | CMPEA423 Gomiili Sistem Tasarimi
Dersin amaci, Harverd + RISC mimarili mikroiglemcileri ve is kesmeler, zamanlayicilar, LCD ve LED gdstergeler, tus takimlari, a/d
ceviriciler, doner kodlayicilar, adiml motorlar, seri ve parallel iletisim arayuzleri gibi temel uygulamalari da iceren gémdlu bilgi isleme
sistemlerinin tasarimini tanitmaktir. Tasarim uygulamalari, yayginlikla kullanilan PIC18F452 16-bit gémill islemcisi izerinde
islenmektedir.Dersin kaplami, basit PIC18F452 gémili system tasarimi ve C ile RISC kurgu dili uygulamalarini igerir. Dersin tasarim/teori
Olgegdi 60/40 civarindadir.
Kredi: (4/1/0)4 Onkogul: CMPE325, CMPE328 Yankosul: Yok
Dersin Kisa Adi: Gémdilii Sistem Tasarimi Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Harvard + RISC, Gémiilii bilgi isleme, Tasarim uygulamalari

28. | CMPE424 Ses ve imge igleme

isaret tanimi ve iglemesi, zaman ve frekans gésterimi, sinyallerin Fourier gdsterimi, zamanda ayrik sistemler, dogrusal zamanda
degismeyen sistemler, ses ve imge isaretlerinin sayisal islemesi, ses Uretme mekanizmasi, ses ve imge isaretlerinin zamanda ayrik zaman
g0sterimi, ses ve imge isaretlerinin temel 6zellikleri, ses ve imge isaretleri igin 6zilinti ve garpraz-ilinti, ses sinyallerinin sesli ve sessiz
ayirimi, sesin dosrusal 6ngérimu ve perde hesaplamasi, ses islemesi uygulamalari, sesin kodlanmasi, imgelerde renklerin gésterimi,
histogram islemleri, imge dénusimleri, ayrit sezimi, imge aradegerlemesi, imge sikistirma, ¢dzgileme.

Kredi: (4/1/0)4 Onkosul: Yok Yankosul: Yok

Dersin Kisa Adi: Ses ve Imge Isleme Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce

Anahtar Kelimeler: Isaret isleme, ses isleme, imge isleme
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29. | CMPE426 Sayisal Sinyal isleme
Dersin konulari asagida listelendigi gibidir; Zamanda Ayrik Sinyaller, Zamanda Ayrik Sistemler, Z-Dénlisiim, Siirekli Zaman ve Zamanda
Ayrik Sinyallerin Frekans analizi, Frekans Bélgesinde Ornekleme, Ayrik Fourier Dénlisiimii (DFT), DFT nin Etkin Hesaplamasi, FFT
Algoritmalari, Zamanda Ayrik Sistemlerin Gergeklestiriimesi, FIR ve IIR sayisal filtrelerinin tasarimi, Uyarlamali sayisal filtre uygulamalari.
Dersin amaci sayisal sinyal igsleme temellerini tanitmaktir. Vurgu daha gok analiz araglari, sayisal filtre tasarimi ve Zamanda Ayrik Fourier
Donusimunin hesaplanmasini icerir. Sinifta gelistirilen teoriler, MATLAB simulasyon paketinde uygulanan bilgisayar programlari ile
dogrulanir.
Kredi: (4/1/0)4 Onkogul: MATH152 Yankosul: Yok
Dersin Kisa Adi: Sayisal Sinyal iglem. Kategorisi: Alan Se¢meli Dersi Egitim Dili: Ingilizce

30. | CMPE427 Algoritmalarin Donanim Gergeklemeleri
Bu ders 6grencilere, hizli donanim uyarlamalarinin, yazilim gergeklestirmeleri 1s1§ginda, temel fikir ve konseptlerini tanitir. Donanim tasarimi
duizenlemesi, donanim dilleri, donanima dayali algoritmalar ve FPGA uygulamalari i¢in CAD sistemlerini icerecek sekilde islenir. Dersin
basari ile tamamlanabilmesi igin, aktif 6grenci katilimi beklenmektedir. Ogrencilerin derse diizenli katilimi zorunlu olup, tim okuma
gorevlerinden, édevlerden, sinav ve derste islenen diger materialden sorumludurlar.
Kredi: (4/1/0)4 Onkogul: CMPE224 Yankosul: Yok
Dersin Kisa Adi: Algo. Donanim Gergeklemeleri Kategorisi: Alan Se¢meli Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Donanim uyarlamasi, Yazilim gergeklestirme, CAD, FPGA

31. | CMPE443 Gergek-Zamanl Sistem Tasarimi
Dersin amaci gergek zamanli sistemlerin tasarimi icin gerekli olan temel kavramlar ve araclarin tanitilmasidir. Konular arasinda, gergek
zamanli sistemlere giris, ADA programlamasi, gergek zamanli sistemlerin tasarimi ve mimarisi, eszamanl programlama ve
senkronizasyon, gergek zamanda planlama, givenilirlik ve aykirilik giderimi, gergek zamanli isletim sistemleri ve dagitik gergek zamanli
sistemler bulunmaktadir.
Kredi: (4/1/0)4 Onkosul: CMPE242 Yankosul: Yok
Dersin Kisa Adi: Gergek-Zamanli Sistem Tasarimi Kategorisi: Alan Se¢gmeli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Gergek zamanli sistemler, ADA, Planlama

32. | CMPE444 Veri iletigimi
Bu ders cihazlar arasi veri iletisimi konusunu iglemektedir. Veri géndermenin dnemli yanlari, arayuzlendirme, baglanti denetimi ve
goklandirma konulari tizerinde yodunlasilacaktir. Derste, genis alana yayilan aglarin iletisim mekanizmalari ve ses, veri ve ¢oklu ortam
iletisimini saglayan ag araytzleri islenecektir. Paket takasi, devre takasi gibi geleneksel yaklagimlarin yaninda gtincel ATM teknolojisi de
ele alinacaktir.
Kredi: (4/1/0)4 Onkogul: CMPE344 Yankosul: Yok
Dersin Kisa Adi: Veri iletigimi Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Veri gébnderme, Arayiizlendirme, Baglanti denetimi, Coklandirma, WAN

33. | CMPE447 Fiber Optik Bilgisayar lletigimi
Ders, fiber optiklerin basit prensiplerini, 151k yayiima teorilerini, fiber optikde gti¢ kaybini, fiber optiklerin dagiima ve telafisini, ayrica fiber
optik ileticileri, alicilari, ve sistemleri ele alacaktir. Derste bir fiber oktik alt yapili bilgisayar agi da islenecektir.
Kredi: (4/1/0)4 Onkosul: CMPE344 Yankosul: Yok
Dersin Kisa Adi: Fiber Optik Bil lletigimi Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Fiber Optik, Isik yayilmasi, Gii¢ kaybi

34. | CMPE461 Yapay Zeka
Bu lisans dersi yapay zeka konusundaki temel kavramlari incelemektedir. Dersin temel amaci, bu konuda énemli olan temel kavramlari
zeka etkenleri baglaminda kér arama ve bilingli arama algoritmalari, kisit saglama, akil yuriitme, ve bilgi gosterimi gibi konulari pratik
laboratuvar ve dersler ile agiklamaktir. Ogrencilerin aktif katilimi bu ders icin gok 6nemlidir. Ders sonunda 6grenciden beklenen bu temel
teknikleri bilgisayar miihendisliginin farkli alanlarinda kullanabilmektir.
Kredi: (4/1/0)4 Onkogul: CMPE218 Yankosul: Yok
Dersin Kisa Adi: Yapay Zeka Kategorisi: Alan Se¢meli Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: YZ, Zeka etkenleri, Arama algoritmalari, Kisit saglama

35. | CMPE462 islevsel ve Mantiksal Programlama
Bu derste bildirime dayali programlama konusunun iki temel 6desi olan fonksiyonel ve mantiksal programlama konulari islenecektir. Prolog
dili mantiksal programlama igin, ve ML dili de fonksiyonel programlama igin 6rnek dil olarak kullanilacaktir.
Kredi: (4/1/0) 4 Onkogul: CMPE218 Yankosul: Yok
Dersin Kisa Adi: Islevsel ve Mantiksal Program Kategorisi: Alan Se¢meli Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Programlama, Prolog, ML

36. | CMPE466 Bilgisayar Grafikleri

Bu derste, hesapsal geometri, egri, ylizey ve nesne betimlemesi, geometrik donlsimler, ¢ boyutlu cizgeleme, renk, golgelendirme,
gllgeleme, sakli gizgi eleme, ylizey kaldirma, ters-ortlisme, sayisallastirma ve tarama, gosteris algoritmalari, ¢cizge donanimi ve gosteri
aygitlari konulari islenir.
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Kredi: (4/1/0)4 Onkogul: CMPE211 Yankosul: Yok
Dersin Kisa Adi: Bilgisayar Grafikleri Kategorisi: Alan Se¢meli Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Hesapsal geometri, Egri, Yiizey, Nesne, Déniigiimler, 3D gizgeleme

37. | CMPE474 Bilgisayar Sistemleri ve Aglarinin Performans Analizi
Ders asagidaki basliklari icerir; Bilgisayar sistemlerinin ve aglarinin kuyruklama modelleri ve kuyruklama teorisinin bilgisayar ve ag
modellemesine uygulanmasi. Sistem Performansi sinirlari. Bilgisayar sistemlerinin ortalama degder analizi. Belli bagl alt sistem
modellemesi. Analiz i¢in kuyruklama modelleri. Kuyruklama modellerinin sinirlamalari. Hareket islemcilerinin analizleri, ugbirime dayali
sistemler ve totan igleme.
Kredi: (4/1/0)4 Onkogul: MATH322 Yankosul: Yok
Dersin Kisa Adi: Bil Sist ve Ag Performans Analizi Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Kuyruklama, Performans, Ortalama deder, Analiz

38. | CMPE475 isem Arastirmasi
Bu derste gogunlukla dogrusal programlama, dogrusal programlarin ¢ézim teknikleri. Tagima problemi, kritik yol methodu ile proje
zamanlamasl, dogrusal olmayan programlama, tamsay programlamasi konulari (izerinde durulacaktir.
Kredi: (4/1/0)4 Onkosul: MATH201 Yankosul: Yok
Dersin Kisa Adi: Isem Arastirmasi Kategorisi: Alan Se¢meli Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: Dogrusal programlama, Tasima, Dogrusal olmayan ve Tamsayi programlamasi

39. | CMPE476 Sistem Simulasyonu
Sistemlerin genel kavramlari, ayrik ve strekli sistemler, durum degiskenleri, modeller, modelleme ve sistemlerin benzetimi, sistem
modelleme ve benzetimi icin ilkeler ve teknikler, ¢ézimsel ve benzetim modellemelerinin karsilagtirma teknikleri, benzetim sisteminin genel
yapisl, benzetim igin olasilik gérinlsu, gelisigiizel sayilarin tretimi igin teknik ve methodlar, ve arzulanan dagihmda gelisigtizel
degiskenler, benzetim dilleri ve paketleri, isleme yonelik ve olaya ydnelik benzetim, benzetimde kuyruklama sistemleri, benzetim
modellerinin onaylanmasi ve dogrulanmasi, ¢ikti (istatistiksel) gdzimlemesi ve benzetim sonuglarinin gésterimi konularini igleyecektir.
Kredi: (4/1/0)4 Onkosul: MATH322 Yankosul: Yok
Dersin Kisa Adi: Sistem Simulasyonu Kategorisi: Alan Se¢meli Dersi Egitim Dili: ingilizce
Anahtar Kelimeler:

40. CMPE471 Ozdevinirler Teorisi
Matematiksel temeller ve anafikir. Formal diller ve gramerlerin temelleri. Gramerlerin Chomsky hiyerarsisi. Belirleyici ve belirleyici
olmayan sinirli 6zdevinirler. Sinirli 6zdevinirlerin minimizasyonu. Diizenli gramerler ve dizenli diller. Altbasimli 6zdevinirler. Baglam
duyarsiz gramerler. Chomsky kalibi. Greibach kalibi. Altbasimli 6zdevinirlerin ve Bagdlam duyarsiz gramerlerin esdegerliligi.
Ayrisma’ya giris.
Kredi: (4/1/0)4 Onkogul: MATH 163 Yankosul: Yok
Dersin Kisa Adi: Ozdevinirler Teorisi Kategorisi: Alan Dersi Egitim Dili: ingilizce
Anahtar Kelimeler: Formal dil, Formal gramer, Ozdevinirler

Course Descriptions — Il - Turkish : All compulsory courses offered by other academic units
Ders Tanimlarn - Il — Tiirkge : Diger akademik birimler tarafindan verilen tiim temel dersler

1. MATH150 Analiz (ON-Analiz T.)
Kumeler, kimelerle ilgili islemler ve sayilar. Polinomlar, garpanlara ayirma, denklemler ve kék bulma. Gergel sayi ekseni, tam sayilarin
gosteriligi. Kesirli ve irrasyonel sayilarinn sayi ekseni uzerinde gosterilisi. Kartzyen koordinat sistemi. Dogrular ve grafikleri, ikinci derece
egriler. Fonksiyonlar ve grafikleri. Limit ve sureklilik. Tlrev ve turev kurallari, ylksek dereceden tirevler, zincir kurali. lligkili degisim hizi.
Roll ve ortalama deger teoremleri. Kritik nokta, asimptot tayini ve egri gizimi. integral hesap: integralin temel teoremi. Integrasyon teknikleri.
Belirli integral. Integralin geometri ve bilimdeki uygulamalari. Belirsiz formlar. L'Hospital kurali. Sonsuz integraller. Sonsuz seriler,
Geometrik seriler, kuvvet serileri, Taylor serileri, binom serileri.
Kredi: (4/0/1)4 Onkosul: Yok Yankosul: Yok
Dersin Kisa Adi: Analiz (On-Analiz T.) Kategorisi: Universite Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: kiime, polinom, denklem, gercel sayi ekseni, kesirli ve irrasyonel sayilar, kartzyen koordinat sistemi, fonksiyon, limit,
streklilik, tiirev, integral, sonsuz seriler
Dersi veren Boliim: Matematik

2. MATH151 Calculus -1
Limit ve sUreklilik. Tdrev ve turev kurallari, yuksek derece turevler, zincir kurali. iliskili degisim hizi. Roll ve ortalama deger teoremleri. Kritik
nokta, asimptot tayini ve egri ¢izimi. Inegral hesap: Integralin temel teoremi. Integrasyon teknikleri. Belirli integral. Integralin geometri ve
bilimdeki uygulamalri. Belirsiz formlar. L'Hospital kurali. Sonsuz integraller. Sonsuz seriler, Geometrik seriler, kuvvet serileri, Taylor serileri,
binom serileri.
Kredi: (4/0/1)4 Onkosul: Yok Yankosul: Yok
Dersin Kisa Adi: Calculus - | Kategorisi: Universite Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: limit, stireklilik, tirev, iligkili degisim hizi, inegral, sonsuz seriler
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Dersi veren Béliim: Matematik

MATH152 Calculus - I

R3 de vektorler. Dogru ve diizlemler. Cok degiskenli fonksiyonlar. Limit ve slreklilik. Kismi tiirev. Zincir kural. Teget dizlemi. Kritik
noktalar. Global ve yerel ekstrema. Lagrange metodu. Yonsel tiirev. Gradyan, diverjans ve rotasyonel. Katli integral ve uygulamalari. Ugli
integral ve uygulamalari. Silindirik ve kiresel koordinat sisteminde {cli integral. Cizgi, yizey ve hacim integralleri. Yonsel bagimsizlik.
Green teoremi. Konservatif vektor alanlari. Iraksaklik teoremi. Stoke teoremi.

Kredi: (4/0/1)4 Onkosul: MATH151 Yankosul: Yok
Dersin Kisa Adi: Calculus-II Kategorisi: Faklilte Ana Dersi Egitim Dili: Ingilizce

Anahtar Kelimeler: vektér, dogru, diizlem, ¢ok degiskenli fonksiyon, limit, stireklilik, kismi tiirev, ydnsel tiirev, gradyan, diverjans, katli
integral

Dersi veren Béliim: Matematik

MATH163 Ayrik Matematik

Kime kurami. Fonksiyonlar ve bagintilar. Timevarimli ispat, tekrarlamali tanimlar. Kombinatorik: Temel sayma kurallari, permitasyon,
kombinezon, atama problemleri, secme problemleri, giivercin yuvasi prensibi, icerme ve diglama prensibi. Uretme fonksiyonlari, adi iretme
fonksiyonlari ve uygulamalari. Tekrarlanabilirlik bagintilari. Homojen ve homojen olmayan tekrarlanabilirlik bagintilari, tekrarlanabilirlik
bagintilar ve lretken fonksiyonlar. Algoritma analizi. Onerme analizi ve Boole cebiri. Temel Boole fonksiyonlari, dijital mantik gegitleri,
minterm ve maxterm uzanimlari, Boole cebirinin temel teoremleri, Boole fonksiyonlarinin Karnaugh tasvirleri ile basitlestirilmesi. Graflar ve
agaglar ardisiklik matrisleri, izslirme matrisleri, Euler graflari, Hamilton graflar, renkli graflar, diizlemsel graflar, uzanimli agaglar, mimimal
uzanimh agaclar, Prim algoritmasi, en kisa yol problemleri, Dijkstra algoritmasi.

Kredi: (3/0/1)3 Onkosul: Yok Yankosul: Yok

Dersin Kisa Adi: Ayrik Matematik Kategorisi: Universite Ana Dersi Egitim Dili: Ingilizce

Anahtar Kelimeler: kiime, fonksiyon, baginti, permiitasyon, kombinezon, cekmece prensibi, icerme ve digslama prensibi, Bool cebiri, graf,
agac

Dersi veren Boliim: Matematik

MATH201 Olagan Diferensiyel Denklemler ve Dogrusal Cebir

Dogrusal cebir: Matris, 6zel matrisler ve satir islemleri, Gauss eliminasyon metodu, determinant, eslenik matris ve matris tersi, Cramer
kurali, dogrusal vektor uzaylari, dogrusal bagimsizlik, taban ve boyut. Birinci derece diferansiyel denklemler, tanimlar ve ¢ézimlerin genel
ozellikleri, ayrilabilir, homojen ve dogrusal denklemler, tam diferansiyel denklemler ve integrasyon faktori. Sabit katsayili yliksek derece
denklemler. Temel kuram ve mertebe indirgeme metodu, sabit katsayil ikinci derece homojen diferansiyel denklemler. Homojen olmayan
denklemler, belirsiz katsayillar metodu, parametre deg@isim metodu, Cauchy-Euler denklemleri. Kuvvet serileri ¢6zimi, noktalarin
siniflandiriimasi, adi ve tekil noktalar, adi noktalarda kuvvet serisi ¢dziimleri, diizgiin tekil nokta etrafinda kuvvet serisi ¢dziimleri, Frobenius
metodu. Diferansiyel denklem sistemleri; sabit katsayili sistemlerin genel 6zellikleri, 6zdeger ve 6zvektorler, kdsegenlestirebilir matrisler,
sabit katsayil sistemlerin ¢6ziimu. Sinir degeri problemleri.

Kredi: (4/0/1)4 Onkosul: MATH152 Yankosul: Yok
Dersin Kisa Adi: Olagan Dif Denk & Dogr Ceb Kategorisi: Fakdilte Ana Dersi Egitim Dili: Ingilizce

Anahtar Kelimeler: matris, determinant, dogrusal bagimsizlik, diferansiyel denklem, auchy-Euler denklemi, kuvvet serilsi, diferansiyel
denklem sistemi, 6zdeder, 6zvektdr

Dersi veren Béliim: Matematik

MATH322 Olasilik ve istatistik

Olasllik ve istatistige giris. Kiime islemleri. Sayma problemleri. Sartl olasilik, toplam olasilik ve Bayes teoremi. Rassal degisken tanimi,
olaslilik dagilim ve olasilik yogunluk fonksiyonu. Beklenen deger, variyans ve covariyans. Temel dagihimlar ve kimulatif dagihm fonksiyonu.
Cok degiskenli dagilim fonksiyonlari. Betimsel istatistik. Dagilim parametrelerinin istatistiki kestirimi. Hipotez testleri.

Kredi: (3/0/1)3 Onkogul: MATH152 Yankosul: Yok
Dersin Kisa Adi: Olasilik ve Istatistik Kategorisi: Faklilte Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler: sartli olasilik, beklenen deger, dagilim fonksiyonu, istatistik

Dersi veren Béliim: Matematik

MATH373 Mihendisler i¢in Niimerik Analiz

Nimerik hatalar. Dogrusal olmayan denklemlerin ¢6zimu, Dogrusal denklem sistemlerinin ¢6zimu. Enterpolasyon ve ekstrapolasyon. Egri
uyarlamasi. Numerik diferansiyel ve integral. Diferansiyel denklemlerin nimerik ¢6zim.

Kredi: (3/0/1)3 Onkosul: MATH201 Yankosul: Yok
Dersin Kisa Adi: Miihendisler igin Niimerik Analiz Kategorisi: Alan Ana Dersi Egitim Dili: Ingilizce

Anahtar Kelimeler: niimerik hata, dogrusal olmayan denklem, dogrusal denklem sistemi, enterpolasyon, ekstrapolasyon, numerik
diferansiyel, numerik integral

Dersi veren Béliim: Matematik

PHYS101 Fizik - |

Kredi: (4/1/0)4 Onkosul: Yok Yankosul: Yok
Dersin Kisa Adi: Fizi- | Kategorisi: Universite Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler:
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Dersi veren Boliim: Fizik

9. PHYS102 Fizik - Il
Kredi: (4/1/0)4 Onkosul: Yok Yankosul: Yok
Dersin Kisa Adi: Fizik-1l Kategorisi: Fakiilte Ana Dersi Egitim Dili: ingilizce
Anahtar Kelimeler:
Dersi veren Béliim: Fizik
10. | ENGL191 Ingilizce iletisim - 1
See listing under “Department of General Education”.
Kredi: (3/0/1)3 Onkosgul: Yok Yankosul: Yok
Dersin Kisa Adi: Temel Akademik Ing.l Kategorisi: Universite Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler:
Dersi veren Béliim: Yabanci Diller Okulu
11. | ENGL192 Ingilizce iletigim - Il
See listing under “Department of General Education”.
Kredi: (3/0/1)3 Onkosul: None Yankosul: Yok
Dersin Kisa Adi: Temel Akademik Ing-II Kategorisi: Universite Ana Dersi Egitim Dili: Ingilizce
Anahtar Kelimeler:
Dersi veren Béliim: Yabanci Diller Okulu
12. | ENGL201 lletisim Becerileri

See listing under “Department of General Education”.

Kredi: (3/0/1)3 Onkogul:None
Dersin Kisa Adi: lletisim Becerileri Kategorisi: Alan Ana Dersi
Anahtar Kelimeler:

Dersi veren Béliim: Yabanci Diller Okulu

Yankosul: Yok
Egitim Dili: Ingilizce
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