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Design and Analysis of Algorithms
DRl ey 2
[tSwAd303103(2+2)
) / Jadl) .

crasll 13 alae] )l .

Aabial) jganl) JIKaT .
sl delu 2+ie L (2) adls e gl Cpualaa
(A1) Slassll ase /() Louhyall Gleld) 2ae

Usiws Aol 60 = gsudd 15%4cld

b ) aall Jggue aud 7
israa_hadi@itnet.uobabylon.edu.iq : JaaY) &“- @ala ehpula tan)

Luc guinge ¢ duale 1 2l Cilaal .8
Geinll o ) Al Aty Adsal) Slaaleally Bsiadl aaki sy Qi) G pitlie maun s
Making the student capable of writing Ll 5alal) Gilaa)
efficient algorithms and thus efficient
programs in terms of time and storage,
where this is done by studying a set of
standard strategies to design algorithms
in addition to their analysis methods i.e
determining time and space
complexity.
&&&+ Explain what is meant by
“best”, “expected”, and “worst” case
behavior of an
algorithm.
* In the context of specific algorithms,
identify the characteristics of data
and/or
other conditions or assumptions that




lead to different behaviors.

* Perform empirical studies to validate
hypotheses about runtime stemming
from

mathematical analysis. Run algorithms
on input of various sizes and compare
performance.

* Give examples that illustrate time-
space trade-offs of algorithms.

» Use dynamic programming to solve
an appropriate problem.

* Explain how tree balance affects the
efficiency of various binary search tree
operations.

Core-Tier2:

* Define the classes P and NP.

* Explain the significance of NP-
completeness.

e« Discuss factors other than
computational efficiency that influence
the choice of

algorithms, such as programming time,
maintainability, and the use of

blication-specific patterns in
the input data.

alailly adlenl) b)) .9
1- Lectures (Present by using pdf, MS-PowerPoint, word file ,image La)iuy)
file and video file)
2- Discussion,
3- Practical training.
4- Interaction between the lecturer and the students by questions.
5- Class room.
6- On line using google meet.
7- E-Quizzes.

o Blsall /32 gl ol i slhaall aledll il i
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s\all 4gy ,ha
Team <l yalall
Project

Review of
JAVA
programming
language

Introduction to
algorithm and its
characteristics.

Knowing

Example in
JAVA
programming
language

Algorithm analysis
time and space
complexities

Understanding

Build a
program to
count the steps
in iterative
algorithms

Practical examples

Implement
recursive
algorithms

Recursive algorithms

Understanding

Build a
program to
count the steps
in recursive
algorithms

Implement recursive
algorithms

Skills

Implementing
Sequential
Search
Algorithm

Best & worst &
average cases

Understanding

Computing
execution time
of program

Performance
measurement

Knowing and
Understanding

Weak 7

Implementing
insertion sort
algorithm

The Relational
Database Model

Skills

Weak 8

Implementing
binary search
algorithm

Divide & conquer (EX.
Binary search)

Knowing and
Understanding

Weak 9

Implementing
Quick sort
algorithm

Quick sort
algorithm

Skills

Weak 10

Implementing the
algorithm for
knapsack
problem

Greedy method(Ex.
Knapsack problem)

Knowing and
Understanding

Weak 11

Optimal Merge Pattern
problem(OMP)

Understanding

Feedback
Learning

Implementing the
algorithm for OMP
problem

Dynamic programming
Multistage graph:
Forward  Approach.

Understanding

aclu?

2+ sk

e el

Weak 13

JJM\&BB a1




Active participation,
Homework assignments,
Attendance, quizzes ,
Seminars

Middle Exams.

Practical Exams.

Final exam.

XNoasWDE

E-Learning using class room and google form.

:U"":l)ﬂb eﬁaﬂ\ JJLAAA 12

((Cang o Lagial) ) Liglladl) 5 24l (ol

1-Introduction to Algorithms, Third Edition,
by Thomas H. Cormen Charles E. Leiserson
Ronald L. Rivest Clifford Stein, 2009.
Computer Algorithms, by Ellis Horowitz and at
el, 1998.
2- Algorithms Design Techniques and
Analysis, by M.H. Alsuwaivel, 2002.and
Sudarsan.
Database Systems: The Complete Book”, by
Garcia-Molina, Ullman, and Widom

JAVA language

D) lgr ras ) 5l gabally (i)
(ool cdalal)
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1. Programme Vision

The college is looking forward to achieve the Academic Accreditation and
ascend to the higher educational and international ranks to reinforce the quality
of education and scientific research achieving distinctiveness in the domain of
higher education.

2. Programme Mission

It is to take part in achieving the objectives of the University in education
and research serving the society in the field of Information Technology namely
Software by means of providing different information resources, interactive
tools, practical activities and working on developing them. In addition to the
ability of designing software that serves public sector and private sector.
Furthermore, the department is of continuous communication with other
departments ( department of Information Networks and department of Cyber
Security) at the educational and administrative levels to achieve the best level of
understanding to the students and recognizing the educational and practical
interference between the three departments. This is to comprehend the
particularity of each department and how important is their cooperation to
accomplish and develop Information Technology Systems and get prepared to
all what is new in this field.

3. Programme Objectives

The graduate will gain the main and contemporary information in the
domain of software

Preparing a staff that are qualified in the domain of software and
according to the needs of the public and private sectors

Working on the development and update of the academic plans for the
department in accordance with the public development

Increasing interest in the skills of the students along with encouraging
them

Supporting and encouraging scientific research in the domain of information
technology

Adopting modern and suitable techniques for the needs of the society
Taking part in serving the society through spreading information
awareness and presenting scientific studies and consult in the




specialization

4. Software Accreditation

There is no Software Accreditation. It is been working on.

5. Other External Influences

None

6. Programme Structure

Programme
Structure

No. of Modules

Credits

Percentage

Institution
Requirements

5

8.2568%

College
Requirements

13

38.533%

Department
Requirements

20

53.211%

Summer
Training

1

Other

*1t could include whether the module is core or elective

7. Programme Specification:

Level/Year

Course or Module
Code

Course or Module
Title

Credits

Theoretical | Practical

F

irst Course

First

[tSwCa100303(3+0)

Computer skills 1

First

[tSWCO100101(2+2)

Programming
Fundamental |

First

1tSwCal100404(3+0)

Calculus |

First

1tSw100202(2+3)

Discrete Structure |

First

[tSwCa100505(2+2)

Digital Logic

First

[tSwCal00606(1+0)

English |

First

[tSwCal00606(1+0)

Arabic Language |

First

[tSwCal100707(1+0)

Human Right

—_— = NN W DN W

Second Course

First

[tSwCal101111(3+0)

Computer skills 11

First

[tSWCO100808(2+2)

Programming
Fundamental 11

First

[tSwCal01212(2+2)

Calculus 11

First

1tSw100909(2+2)

Discrete Structure 11

First

[tSwCal101010(3+0)

Computer
Organization

First

1tSwCal101313(1+0)

Arabic Language 11

First Course
| 1tSwCt201501(3+0) |  Computation

Second




Theory |

Second

1tSwDb201602(2+2)

Concepts of Data
Base |

Second

[tSW00201703(2+2)

Object Oriented
Programming |

Second

1tSWNm201804(2+2)

Linear Algebra

Second

1tSwCs201905(1+0)

Communication
skills

Second

[tSWMi202107(2+2)

Microprocessors

Second

[tSWEI202108(2+0)

Baath Party Crimes

Second

[tSWEI202209(2+0)

English 11

Second Course

Second

[tSWCt202308(3+0)

Computation
Theory Il

Second

1tSwDb202409(2+2)

Concepts of Data
Base Il

Second

1tSW00202510(2+2)

Object Oriented
Programming Il

Second

1tSwDs202611(2+2)

Data Structure

Second

1tSWPs202712(2+2)

Probability and
statisitc

Second

[tSWCg302813(2+2)

Computer
Graphics

Second

ItSWEI202915(2+0)

Freedom and
Democracy

irst Course

Third

[tSwC0302901(2+2)

Compilers |

Third

1tSwCa303002(3+0)

Computer
Architecture

Third

1tSWAJ303103(2+2

Algorithm Design
and Analysis

Third

1tSwSe303204(3+0)

Software
Engineering

Third

ItSWAi303305(2+2)

Artificial
Intelligence

Third

1tSWWd303406(2+2)

Web Design and
Programming

Second Course

Third

1tSWC0303507(2+2)

Compilers 11

Third

ltSWWa303608(2+2)

Web Design and
Programming

Third

1tSw1p303709(2+2)

Image Processing

Third

[tSwHc303810(3+0)

Human Computer
Interaction

Third

ItSWMI303911(2+2)

Machine Learning

Third

1tSwSe304012(2+2)

Software




Engineering with
Team Project

Third

ItSWEI304113(2+0)

English 111

F

irst Course

Fourth

1tSWOs404201(2+2)

Concepts of
Operating Systems
[

Fourth

1tSWCN404302(2+2)

Computer
Networks

Fourth

1tSwCs404403(2+2)

Computing Security
I

Fourth

[tSWMCc404504(3+2)

Mobile
Computation
Programming

Fourth

1tSWOr404605(3+0)

Operation research

Fourth

[tSWPr404706(0+4)

Project

Second Course

Fourth

1tSWOs404807(2+2)

Concepts of
Operating Systems
1

Fourth

1tSWGd404908(2+2)

Game Design and
programming

Fourth

1tSwla405009(2+2)

Cloud computing

Fourth

1tSWNs405110(2+2)

Computing Security
11

Fourth

1tSWWms405211(3+0)

Modeling and
simulation

Fourth

1tSWE1405312(2+0)

English IV

Fourth

[tSWPr405413(0+4)

Project

8. Learning Outcomes

Knowledge

The student is to:
Know the nature of information technology

Evaluate and build programming systems depending on the bases of software

engineering

Know computer network, cloud computing, artificial intelligence, machine

learning

Know how to prepare a scientific research in information technology
Use the computer in most applications

Find scientific solutions to social problems by means of software

6.

Skills

Being able to:
1. supervise or fulfil different software missions
2. think of dealing with the problems of software code
3. write scientific reports and read software diagrams




. keep pace with the development in information technology and ways of

programming

. work as a team on the projects of developing software interacting with the team

members and exchange knowledge and experience

Understanding

. Attention: attracting students’ attention through questions during the lecture.
. Response: Monitoring the extent of the student’s interaction with the material

displayed on the screen.
Interest: Following up on the interest of the student who interacted most with the
material presented.

. Forming valuable behavior: it means that the student reaches the top of the

emotional ladder and has a stable level in the lesson and should not drowse or
fidget.

9. Teaching and Learning Strategies

1.

Active learning: Encouraging students to participate in educational
activities that include group discussions, puzzle solving, and practical
projects that promote critical thinking and practical application of
programming concepts.

. Cooperative learning: Organizing classrooms so that students can

cooperate with each other in solving problems and completing software
projects, which enhances social interaction and learning from other
experiences.

. Problem-based learning: Providing programming challenges and

applied problems to students, and encouraging them to search, analyze
problems, and devise effective programming solutions.

. Diagnostic evaluation: Using various evaluation methods, such as

written tests, practical projects, and peer evaluation, to estimate students’
progress and understand the extent to which they have achieved the
learning objectives.

. Strengthening the link between theory and practice: organizing

lessons so that students can understand theories and programming
concepts and apply them in practical projects and solve programming
puzzles.

. Reinforcing interest and participation: Providing stimulating and

interesting activities, such as programming challenges and competitions,
to increase student engagement and enhance their desire to learn.

10. Assessment Methods

1.
2.
3.
4.

Quizzes

Homework assignments.

Semester and final exams for theoretical and practical subjects.
Small projects within the lesson.




Interaction within the lecture.
. Reports.
. Following up and discussing graduation projects.
. Reports of completion of the summer training program.
. Commitment to the specified deadline for submitting the assignments and

research required of the student.

11. Faculty

Faculty Members

Academic
title

Name

Specialization

Major

minor

Prerequisites/
Skills
(when

available)

Faculty
members

Non-
Staff staff

Tawfeeq
Abdulkhalig
Abdulridha Al-
Asadi (Ph.D)

Computer
sciences

Image
processing

Staff

Israa Hadi Ali
Hassan Al-
Shammari

(Ph.D)

Computer
sciences

Multi Media
and Data
Mining

Nidaa
Abdulmuhsin
Abass Abd
Hassan Al-
Atwani (Ph.D)

Computer
sciences

Artificial
Intelligence

Asaad Sabah
Hadi Abass Al-
Jubouri (Ph.D)

Computer
sciences

Artificial
intelligence and
Data Mining

Ahmed Saleem
Abass Al-Saffar
(Ph.D)

Computer
Engineering

Software and
Network
Engineering

Wafaa
Muhammad
Saeed Hamza
Al- Hameed
(Ph.D)

Computer
sciences

Artificial
Intelligence and
Image
Processing

Prof.

Ali Hadi Hassan
Abbas Al-Najar
(Ph.D)

Computer
sciences

Artificial
Intelligence and
Developing
Techniques

Asst. Prof.

Khawla Kadhim
Muhammad

Law

Special Law




Radhi Al-
Maamouri

Asst. Prof.

May
Abdulmunim
Salih (PhD)

Computer
sciences

Multi Media
and
Information
Security

Asst. Prof.

Ahmed Habib
Saeed Al-
Azzawi (Ph.D)

Computer
sciences

Artificial
Intelligence and
Bio Informaic

Asst. Prof.

Sura Zaki Naji
Alwan Al-
Rashid (Ph.D)

Computer
sciences

Artificial
Intelligence and
Bio Informatics

Asst. Prof.

Nashwan Jassim
Hussein (Ph.D)

Computer
Engineering

Communication
Engineering
and Acrtificial
Intelligence

Asst. Prof.

Safa Saad Abbas
Ali Al- Murib
(Ph.D)

Computer
sciences

Multi Media
and Data
Security

Asst. Prof.

Haider Kadhim
Zughair Aswad
(Ph.D.)
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Muhannad
Muhammad
Jassim Al- Yasiri
(Ph.D)

Computer
sciences

Artificial
Intelligence and
Bio Informatics

Wadhah Rzouqi
Aboud Hassan
Baai (Ph.D)

Computer
sciences

Information
Systems and
Multi Media

Hazim Jalil
Hassan Mhesin
Abu Rageef
(Ph.D.)

Computer
sciences

Network and
Atrtificial
Intelligence and

Iman Kadhim
Abbood(Ph.D)

Computer
sciences

Multimedia

Ruaa Safaa
Hussein
Muhammad
Shubbar (Ph.D.)

Computer
Engineering

Networks

Mazin Kadhim
Hameed Ali Al-
Mansouri
(Ph.D.)

Computer
sciences

Wireless
Sensor
Network

Hiba
Muhammad
Jaafar (Ph.D.)

Computer
sciences

Information
Security

Firyal Jasim Abd
Razzaq Al-
Hmeadawi

Computer
sciences

Data Security
and Data
Mining




Muhammad
Jawad Kadhim
Al-Janabi
(Ph.D.)

Computer
sciences

Data Security

Hawraa Sharif
Hamzah Hassan
Al- Murshidi
(Ph.D.)

Computer
sciences

Machine
Learning

Sura Jasim

Muhammad

Abdulameer
Alhajjaj (Ph.D.)

Information
Technology

Data Mining

Hussein Ali
Ismael (PhD)

Information
Technology

Artificial
Intelligence

Ameer Al Haq
Adil Sahib Ali
(Ph.D.)

Information
Technology

Artificial
Intelligence

Raed Ghazi
Hameed Al-
Azzawi (Ph.D.)

Computer
sciences

Data Mining

Hawraa
Abduikadhim
Hassan Al-Hay

Computer
sciences

Information
Networks

Zahraa Adnan
Fadhil Al- Murib

English

Linguistics

Zainab Abdullah
Jasim
Muhammad
Jaafar

Computer
Sciences

Data Security

Duaa Aed
Muhammad

Information
Technology

Networks

Sara Abdulridha
Abd Muhajhaj

Information
Technology

Multi Media

Zahraa Mazin
Bahlul

Information
Technology

Information
Networks

Abrar Saad
Khadhim

Information
Technology

Information
Networks

Rajaa Mahmoud
Kareem

Information
Technology

Information
Networks




12. Professional development

Guiding new faculty members

1.

Understanding the syllabus: making sure of the understanding of the
syllabus and the modules that are going to be taught and looking at the
available resources related to the syllabus.

. Having good relationships with students: trying to have a good

relationship with the students and being ready to help them and guide
them through their academic journey.

. Communicating with the faculty members: by having cooperative and

respectful relationship with the faculty members and exchange ideas and
experience with them.

. Developing teaching skills: Developing teaching skills and using variant

and active teaching methods to attract the students' attention and reinforce
their interaction and understanding.

. Preparing well for the lectures: trying to be ready for each lecture by

preparing well in advance making sure that all required means are
available for the students.

. Keeping pace with the development of technology: knowing about the

contemporary development of technology and software trying to employ
them in the teaching process.

. Being committed to the Academic ethics: making sure of being

committed to the Academic ethics and the rules of the university
encouraging academic integrity among students.

Continuing research and development: keeping being updated in terms of
required knowledge and skills by reading, searching, and participating in
professional development programmes.

. Listening to remarks and evaluation: being ready to listen to remarks and

evaluation from students, colleagues and supervisors, making use of them
in improving and developing the situation.

13.Professional development for faculty members

Professional development for faculty members at University of Babylon,
College of Information Technology, Department of Software is considered an
essential part of the strategy of the department to enhance the quality of
education, research, and community service. Here are some important aspects of
professional development for faculty in the Department of Software:

1.

Training courses and workshops: The college organizes workshops and
training courses for faculty members to update their skills and knowledge
of the latest technologies and software development tools.

. Participation in conferences and seminars: Faculty members are

encouraged to participate in scientific conferences and local and
international seminars to exchange experience and ideas and expand their
social and academic networks.




. Scientific research: Providing support and encouragement to faculty

members to do research and publish it in peer-reviewed scientific
journals.

. Periodic evaluation: Conduct a periodic evaluation of the performance of

faculty members and provide feedback and guidance to improve
performance and develop skills.

. Guidance and accompaniment: Providing guidance programs and

individual support for faculty members to help them achieve their
professional and academic goals.

. Active and interactive learning: Encouraging active and interactive

teaching methods that include student participation in learning processes
and encouraging doing research and investigation.

. Technical development: Providing technical support to faculty members

to learn and use modern technologies in teaching and doing research.
These ongoing efforts in the professional development of faculty
members aim to enhance their capabilities, improve the quality of
educational and research services, and develop the reputation of the
department and the university in general.

14. Admission Standard

Morning study admission (central admission):

Students are accepted according to the criteria mentioned in the Student
Affairs Procedures Manual and admission controls and conditions for the
academic year (2024-2025).

Evening study acceptance:

1.

2.
3.
4.

Acceptance of all high school graduates in biology, applied sciences, and
occupational studies (computers).

A Grade Point Average of no less than 62.

Tuition Fee: one million and a half is paid in installments.

Applying through the application link and fill out the required form
before the deadline.

15.The Plan of Programme Development

1.

Analyzing the current situation: Conduct a comprehensive evaluation
of the current programme, including analysis of the curriculum, academic
materials, and extracurriculars. Gather feedback from students, graduates,
and faculty members about the pros and cons and challenges. Evaluating
job market needs and technological developments to update curricula and
academic materials.

. Setting the objective and vision: Defining the strategic objectives and

future vision of the academic program. Establishing quality and




performance standards to achieve the specified objectives. Defining the
values and guiding principles that will form the basis of the programme
development.

. Designing curricula and academic materials: redesigning curricula to
suit the needs of the job market and modern technological developments.
Include specialized study materials that reflect new technologies and
tools in the field of programming and software development. Diversifying
and developing educational methods to encourage interaction and active
participation of students

. Enhancing the student experience: Providing training programmes and
workshops to enhance students’ programming and software development
skills. Providing opportunities for applied learning through practical
projects and practical experiences. Enhance academic guidance and
student support to ensure students’ progress and academic success.

. Evaluation and follow-up: Establishing mechanisms to evaluate the
continuity of the programme and the extent to which it achieves the
specified objectives. Provide student satisfaction surveys and graduate
surveys to measure the quality of the academic experience. Providing a
mechanism to collect continuous feedback and modifications to the
programme according to market needs and students’ aspirations.

. Implementation and continuous improvement: carefully implement
the plan and specific initiatives according to the specified schedule.

Regularly monitor and evaluate programme performance to ensure that
desired results are achieved. Continuously adapt and improve the
programme according to changes in the academic environment, the job
market and student aspirations.




Curriculum Skills Map

Tick in the relevant boxes where individual Programme Learning Outcomes are being assessed, please

Programme Learning Outcomes

Level/Year

Course Code

Course Title

Core/Optional

Knowledge and

Understanding objectives

Subject Specific
objectives

Affective and
evaluative
objectives

General and
Transferable
Skills (or) Other
skills relevant to

employability and

personal
development

UOBAB0401013

Computer skills
I

D1

First
1% course+
2" course

UOBAB0401011

Programming
Fundamental |

*

1tSwCa100303(3+0)

Calculus |

1tSwCal100404(3+0)

Discrete
Structure |

[tSwCa100505(2+2)

Digital Logic

1tSwCal00606(1+0)

Arabic
Language

1tSwCal00707(1+0)

Human Right

ItSWCO100808(2+2)

Computer skKills
1

1tSw100909(2+3)

Programming
Fundamental II

1tSwCal01010(3+0)

Calculus 11

ItSWCa101111(3+0)

Discrete
Structure 11

1tSwCal01212(2+2)

Computer
Organization

1tSwCal01414(2+0)

English |

Second
1% course+
2" course

1tSWCt201501(3+0)

Computation
Theory |

1tSwDb201602(2+2)

Concepts of
Data base |

1tSw00201703(2+2)

Object Oriented
Programming |

1tSwNmM201804(2+2)

Linear Algebra

1tSwCs201905(1+0)

Communication
skills




1tSWMi202107(2+2)

Microprocessors

[tSWCt202308(3+0)

Computation
Theory Il

[tSwDb202409(2+2)

Concepts of
Data Base |1

1tSW00202510(2+2)

Object
Oriented
Programming
1

1tSwDs202611(2+2)

Data Structure

[tSwWPs202712(2+2)

Probability
and statisitc

1tSwCg302813(2+2)

Computer
Graphics

ItSWEI202915(2+0)

Freedom and
Democracy

Third
1% course+
2" course

1tSwC0302901(2+2)

Compilers |

1tSwCa303002(3+0)

Computer
Architecture

1tSwAd303103(2+2

Algorithm
Design and
Analysis

1tSwSe303204(3+0)

Software
Engineering

[tSWAIi303305(2+2)

Artificial
Intelligence

1tSWWd303406(2+2)

Web Design and
Programming

[tSwC0303507(2+2)

Compilers 11

ltSWWa303608(2+2)

Web
Application

1tSwIp303709(2+2)

Image
Processing

1tSwHc303810(3+0)

Human
Computer
Interaction




[tSWMI303911(2+2)

Machine
Learning

[tSWSe304012(2+2)

Software
Engineering
with Team
Project

[tSWEI304113(2+0)

English 111

Fourth
1% course+
2" course

1tSwO0s404201(2+2)

Concepts of
Operating
Systems |

1tSWCN404302(2+2)

Computer
Networks

1tSWCs404403(2+2)

Computing
Security

[tSWMCc404504(3+2)

Mobile
Computation
Programming

1tSWOr404605(3+0)

Operation
research

1tSWPr404706(0+4)

Project

1tSWOs404807(2+2)

Concepts of
Operating
Systems |1

1tSWGd404908(2+2)

(';:\ij 2\;.4).1
ey

1tSwla405009(2+2)

Aland) A ool

1tSWNs405110(2+2)

Computing
Security 11

1tSWWms405211(3+0)

Bllaa  daldad

1tSWE1405312(2+0)

English 1V

1tSWPr405413(0+4)

Project




Sample of Course Description Form

1. Course Name:
Design and Analysis of Algorithms

2. Course Code:
ItSWAdJ303103(2+2)

3. Semester / Year:
Courses

4. Description Preparation Date:

5. Available Attendance Forms:
Lectures every week (2 hours theoretical+ 2 hours practical)

6. Number of Credit Hours (Total) / Number of Units (Total)
4hours* 15 weeks= 60 hours every year

7. Course administrator's name (mention all, if more than one name)

Name: Prof. Israa Hadi Ali Hassan Al- Shammari (Ph.D)
Email: israa hadi@itnet.uobabylon.edu.ig

8. Course Obijectives

Course Objectives ¢ Making the student capable of writing efficient algorithms and thus efficient
programs in terms of time and storage, where this is done by studying a set of
standard strategies to design algorithms in addition to their analysis methods
i.e determining time and space complexity.”™"

» Explain what is meant by “best”, “expected”, and “worst” case behavior of
an algorithm.

 In the context of specific algorithms, identify the characteristics of data
and/or other conditions or assumptions that lead to different behaviors.

* Perform empirical studies to validate hypotheses about runtime stemming
from

mathematical analysis. Run algorithms on input of various sizes and compare
performance.

* Give examples that illustrate time-space trade-offs of algorithms.

» Use dynamic programming to solve an appropriate problem.

* Explain how tree balance affects the efficiency of various binary search tree
operations.

* Define the classes P and NP.

* Explain the significance of NP-completeness.

* Discuss factors other than computational efficiency that influence the choice
of

algorithms, such as programming time, maintainability, and the use of|
application-specific patterns in the input data.

9. Teaching and Learning Strategies



mailto:israa_hadi@itnet.uobabylon.edu.iq

Strategy
0-

10-
11- Interaction between the lecturer and the students by questions.
12-
13- On line using google meet.
14- E-Quizzes.

Discussion.
Practical training.

Class room.

8- Lectures (Present by using pdf, MS-PowerPoint, word file ,image file and video file)

10. Course Structure

Required Learning| Unit or Subject Name [Learning Method

Outcomes

2 theoretical Knowing Introduction to Review of JAVA| Presentation and
hours+ 2 algorithm and its programming team project
practical characteristics. language

hours

2 theoretical Understanding | Algorithm analysis Example in Presentation and
hours+ 2 time and space JAVA team project
practical complexities programming

hours language

2 theoretical

Skills

Practical examples

Build a program

Presentation and

hours+ 2 to count the steps team project
practical in iterative
hours algorithms
2 theoretical Understanding | Recursive algorithms Implement Presentation and
hours+ 2 recursive team project
practical algorithms
hours

2 theoretical
hours+ 2
practical

hours

Skills

Implement recursive
algorithms

Build a program
to count the steps
in recursive
algorithms

Presentation and
team project




Week6 | 2 theoretical Understanding Best & worst & Implementing Presentation and
hours+ 2 average cases Sequential team project
practical Search Algorithm

hours

Week7 | 2 theoretical Knowing and Performance Computing Presentation and
hours+ 2 Understanding measurement execution time of team project
practical program

hours

Week8 | 2 theoretical Skills The Relational Implementing Presentation and
hours+ 2 Database Model insertion sort team project
practical algorithm

hours

Week9 | 2 theoretical Knowing and |Divide & conquer (Ex.| Implementing Presentation and
hours+ 2 Understanding Binary search) binary search team project
practical algorithm

hours
Week10 | Implementin Skills Quick sort algorithm Presentation and
g Quick sort team project
algorithm
Week11l | Implementin Knowing and | Greedy method(EXx. Presentation and
g the Understanding | Knapsack problem) team project
algorithm
for knapsack
problem
Week12 | 2 theoretical Understanding |Optimal Merge Pattern Presentation and

hours+ 2
practical
hours

problem(OMP)

team project




Week13 | 2 theoretical

hours+ 2

practical
hours

Implementing the
algorithm for OMI
problem

Presentation and
team project

= Feedback
Learning

Week14 | 2 theoretical

hours+ 2

practical
hours

Understanding

Multistage graph:
Forward

Presentation and
team project

Dynamic
programming

Approach.

11.Course evaluation

9. Active participation,
10.Homework assignments,
11.Attendance, quizzes ,
12.Seminars

13.Middle Exams.
14.Practical Exams.

15. Final exam.

16. E-Learning using class room and google form.

12. learning and teaching resources

Required textbooks

[EEN
1

Introduction to Algorithms, Third Edition, by
Thomas H. Cormen Charles E. Leiserson
Ronald L. Rivest Clifford Stein, 2009.

2- Computer Algorithms, by Ellis Horowitz and
atel, 1998.

Algorithms Design Techniques and Analysis,
by M.H. Alsuwaivel, 2002.and Sudarsan.

4- “Database Systems: The Complete Book™, by
Garcia-Molina, Ullman, and Widom

w
1

Main references

JAVA language

Electronic resources

Online resources




