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	1-Course Name

	Dr.Isam Khalil Abdullah
	2-Lecturer in charge

	College of Science/ Department of Physics 
	3-Department/ College

	E-Mail: isam.abdullah@su.edu.krd

              isam_abdullah@yahoo.com

	4-Contact

	        Theory    : 2 hours/week  
       
	5-Time(In hours) per week

	hours /week 4
	6-Office Hours

	Postgraduate  programme
	7- Course Code

	I am an independent professional and self-motivated with good research and writing ability, also I intend to grow up a positive relationship with peoples who works in high level research centre gathered with special programming languages for solving more complicated problems in Nanotechnology and organic/inorganic device under operation. I was awarded a BSc (my rank was 1st overall students in the College of Science) Physics from the University of Salahaddin in 1987 and an MSc in Nuclear Physics (Distinction) from the same University in 1992. After getting master degree, I was appointed as an assistant lecturer at department of Physics/Salahaddin University in 1992. I have taught a wide range of subjects, at undergraduate level , including nuclear physics, quantum mechanics, mathematical physics, computer science, elementary particles, calculus, differential equations, and practical physics. Most recently, I was awarded a PhD from Cardiff University – UK in 2016 for work in Molecular Nano-Physics including Organic/inorganic materials gathered with exploring a new and attractive technique for Scanning Electrostatic Microscopy (EFM). I enjoy keeping myself busy and put extra effort in my tasks. I enjoy working with other and I have good communication skills with other researchers and academic staff. I speak more than 5 languages: English, Arabic, Kurdish, Turkey, Turkman, and a little of Persian. I regularly update myself with the latest information of my profession, I have many years of experience in teaching and researching so i can lead a team and manage problems that arise.

	8- Teacher's academic profile

	def, continue,for, labda, return else
	9- Keywords

	10- Course Overview:
Students must have the opportunity to learn and understand computer science. It helps nature problem-solving skills and student creativity. By starting early, students get a foundation for success in any career path. The goal of Python coding is not just for future scientists, researchers, and engineers but it’s a computational thinking: learning to analyze and classify problems, break hard problems down into smaller, simpler ones.    

Python is a great language for the beginner programmers and supports the development of a wide range of applications. One of Python's greatest power is the python library which is very portable and cross-platform compatible on Linux, Windows and Mac. Python is easy to learn because it has a few keywords and simple structure which helps student to catch up the language quickly. Python is easy to read and maintain also its freely available. 


	11- Course Objective:
We intended to introduce students not only to the coding of computer programs, but to programming thinking, the methodology of computer language, and the principles of good program design. The Python programming language is used throughout the course for all examples and homework problem sets. In this course the student learn how to write simple programs using Python, the course offers strong support for integration with other computer languages and tools,  with  standard libraries, and the basic principles of the language. Many programmers new to Python report substantial productivity gains and feel the language encourages the development of higher quality, more maintainable code. So the student encourage to learn core Python scripts such as variable and how work with lists and sequence. Use Python to read, write, and work with Python standard library. Majority of Python coding, using of Python as a calculator, arrays, histogram, plotting orders, plotting options, type of fittings, scripts, differentiation, integration, loops, input and outputs, and differential equations. Hence, in this stage we promote and provide student with fundamental concepts and clear developments to enter the world of Python program.        


	12- Student's obligation
Students are expected to learn and understand the basic of computer principles, how to write program and previous experience using a personal computer. Student will need to have access to a personal computer so he/she can write programs and do the homework assignments. Also, student will need to decide on what type of environment he/she want to do program development in. In class we will work through examples using a traditional window environment also we can sort an exceptional environment for using Linux for students who like to work on it as an operating system. Students should attend all lectures without delays and write basic notes about the presented subjects because we organize a new materials for each lecture. As the Python programming is absolutely a new language, the absence cause a difficulty and problem for student to get back on the track. Also students must submit and do all homework presented at the end of each lecture as it helps them to get more progress and understanding. Additionally, students attending to any tests and monthly exams is compulsory.           

	13- Forms Of Teaching 
        Personally, I prefer to organize lectures and presentation by using different ways to make the students engage with the lecture like power point, projector, white bard, and slides explanation. At the end of each lecture student will hand a complete leaflet of presented lecture and exercises.  


	14- Assessment scheme
Monthly examination                                                                                                       30 %

For each chapter one Quiz                                                                                                10%

Final examination                                                                                                              60%


	15- Student Learning Outcome:
As the Python is not specialized to a specific target users. It is extended through modules and libraries that hook very easily into the other programming languages. Python can be used for any programming task, from GUI programming to web programming with everything else in between. There are libraries for everything you can think of: game programming, web frameworks, and scientific computing .Python community is just (awesome). Once you get into it, there are huge number of folks doing great things with it. Python can be used as a stepping stone into other programming languages and frameworks. It is widely used, including by a number of big companies like Google, Instagram, Yahoo, Nokia, IBM, and many others. As long as many big companies rely on the Python language, you can make good money as a Python developer. That’s because it has a massive support basis and working with different tasks. 

	16- Course Reading list and References: 
· Python programming for the absolute beginner (3rd  edition )     Mike Dawson
· Think Python                                                                                     Allen B Doney

· Dive into Python                                                                                Mark Pilgrim

· A beginner’s Python tutorials    

· Learn Python the hard way                                                               Zen Shaw

· Python programming

	Lecture's Name
	17- The Topics 

	 Dr. Isam Khalil Abdullah

	Week 1: 
Week 2:  2.1 Arrays and plotting options, 2.2 Calculations with arrays, 2.2.1 Addition and subtraction, 2.2.2 Array’s multiplication and division,  2.3 Vector algebra, 2.4 Dot and cross products, 2.5 Plotting in Python, 2.6 Line and scattering plots, 2.7 Exercise.   
Week 3:  3.1 formatting of plots, 3.2 Array statistics, 3.3 Array manipulation and analysing, 3.4 Polynomial in Python, 3.5 Roots of polynomials, 3.6 Exercise 
Week 4: 4.1 Generating of polynomial from roots, 4.2 Differentiation and integration of polynomial, 4.3 Histograms, 4.4 Python strings, 4.5 Exercise.  
Week 5 :  5.1 Straight line program, 5.2 writing scripts, 5.3 Inputting data, 5.4 Saving program, 5.6 Running code under python, 5.7 Adding comments in Python, 5.8 Exercise 

Week 6: 6.1 Strings and input/output data, 6.2 Upper and lower case, 6.3 splitting of strings, 6.4 Replace and count, 6.5 String Formatting, 6.7 Requesting input, 6.8 Filing input and output, 6.9 Exercise
Week 7:  7.1 Two dimensional arrays, 7.2 defining 2D arrays, 7.3 Generating 2D arrays, 7.4 Entry accessing of 2D arrays, 7.5 Slicing arrays, 7.6 Calculations with 2D arrays. 7.7 Exercise 

Week 8: Reading and writing 2D arrays, 8.2 Reading from files, 8.3 Writing several columns, Plotting 2D arrays, 8.4 Exercise

Week 9: 9.1 Generating surface plot,  9.2 Matrices, 9.3 Multiplication of matrices, 9.4 Inverse of matrices, 9.5 determinants, 9.6  Transport, 9.7 Eigen 

value and Eigen vectors, 9.8 Exercise  

Week 10: 10.1 input/output data, 10.2 Upper and lower case, 10.3 splitting of strings, 10.4 Replace and count, 10.5 String Formatting, 10.6 Requesting input, 10.7 Filing input and output,  Exercise.

Week 11: 11.1 Python loops, 11.2 While loop, 11.3 Flow diagram, 11.4 Conditional expression in python, 11.5 else statement with while loop, 11.6 else and while flow diagram. 11.7 For loop in Python, 11.8 For syntax, 11.9 Python nested loop, 11.10 For nested loop, 11.11 While nested loop,  Exercise.
Week 12: 12.1 Python loop control statements, 12.2.1 Break statement, 12.2.2 Flow chart of break statement, 12.3 python continue statement, Excersice.

Week 13:  13.1 Python pass statement, 13.2 Case study, data structure selection: 13.3 Random numbers, 13.4 Word histogram, 13.5 Optional parameters, 13.6 Dictionary subtraction, Exercise.

Week 14 and 15: 14.1 Classes and objects, 14.2 Creating classes, 14.3 Creating objects, 14.4Accessing attributes, 14.5 Destroying objects, 15.1 Modules and packages, 15.2 Writing modules, 15.3 importing module objects,  Exercise.

Week 16 and week 17: 16.1 2D arrays, 16.2 Defining 2D arrays, 16.3 Generating 2D arrays, 17.1 Entry accessing of 2D arrays, 17.2 Slicing arrays, 17.3 Calculations with 2D arrays.  Exercise
Week 18: Consolidation

	
	18-Practical Topics ( if there is any)

	
	We have 2 hours /week practical Python programming. The student should practice all subjects and exercises given in lectures mentioned above on computer. All computers are ready for uses where Python group team downloaded and installed Python and all wanted packages.  

	Sample of Exam question

Q1A / Write the output of  the folloing Python Program:

1- for i in rang(2,20):                                                      2-  c= 27

             for j in range (2, i):                                                    while  c> 1:

                    if  i% j==0:                                                             c- =1

                         print(i,'equals',j,'*',i/j)                                        if c==5 or c==3:

                        break                                                                         continue

             else:                                                                                print' current number is:' c 

                   print(i,'is a principal number')

    B/ Assume x=[15, 20, 22, 55, 40, 33, 55, 1, 70, 55, 13, 102, 59, 55, 7, 77, 64, 90, 89, 100] is a list of numbers. Write a Python program to get:

a)  The number of occurrence of a specified element 55.

b)  The length of the list.

c)  The largest and smallest numbers.

d)  To arrange the list in ascending order. 

e)  To slice the list for displaying only the first 8 elements. 

 Convert the list x to an ordinary array with the same elements

Q2A/  Define the followings:

Module   2- Numpy    3- Matpoltlib    4-IDLE      5- arange()  

           B/  a) Write a Python program to display all numbers from 1 to 55 (use a while loop).

                 b) Use a for loop to reverse the order of the numbers.

                  c)  Use a for loop to create all above numbers in branch a except 10,33 and 40. 

Q3A/ Write a brief notes about the advantage of the Python programming and state why Python is a general-purpose language then compare between interpreter and compiler.  

      B/ A list [4, 3, -2, 10] represents the coefficients of third degree of polynomial functions. Use Numpy and Matplotlib Python packages to create the required polynomial then find the derivate and roots of it ( for  -5< x< 6).

    Q4 A/ Define  array to represent the following vectors:

                          A= 3i+7.2j -2k,         B=6i+2j+5.0 k 

Use python codes to find:  

 1-  The dot and  cross products of A &B.

    2-  Addition and subtraction of A & B. 

        B/  lets x and y are representing two python lists such that:

            x=  [22,55,62,45,21,22,34,42,42,4,99,102, 110, 120, 121, 122, 80, 65, 44, 54, 42, 48] 

             y= [0,10,20,30,40,50,60,70,80,90,100,110,120,130]

where x and y denoted for ages and bins respectively. Write a complete python program to construct a suitable histogram and distribute the ages accordingly.

Q5/A   let x= [0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.1] and y =[ 0.06, 0.074, 0.088, 0.12, 0.14, 0.18, 0.199, 0.21 , 0.225, 0.241] are two python lists representing the spring length( in meter) and  suspended mass( in Kg) according to the Hook's law. 

a) Write a complete python program to appoint and plot a given data above starting from the fourth elements. 

b) Draw a fitted straight line passing through all six elements and determine the fitting parameters.    

      B/let x=[‘Eric’, 15, ‘Jack’, 20, 22, ‘John’, 50, 40, ‘ Tom’, ’peter’, 33, 50,  70, 55, 13, 102, 59, 50, 7, 77, 64, 90, 89, 100,  ‘John’, ‘John’] is a Python mixed list. Write a Python program to get:

a)  x[2:], x[0:9], and x[2:-3]

b)  The number of occurrence of a specified element (John) and 50.

c)  The length of the list.

 Convert the list x to an ordinary array with the same elements

                                                   Good luck                                     

                                                                                                     Dr.Isam Khalil Abdullah



	20- Extra notes:

I am Highly recommend that the  Python programming be as an essential subject for teaching in 2nd and 3rd years physics as it’s important for scientists and engineers

	21-Peer Review 
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