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Course code……PH 309 …………......


Course title… Computational Physics
	Program
	
BS Physics

	Credit Hours
	
03

	Duration
	

Twice a week for 1 semester 


	Prerequisites
	

	Resource Person
	

	Counseling Timing

(Room#              )
	

	Contact
	


Chairman/Director signature………………………………….
Dean’s signature……………………………                                  Date………………………………………….
Learning Objective:

After successfully completing this course the student will:

· be familiar with the basic Numerical techniques
· Simulation methods with Examples

· Ability to use these tools to model the problems in physics and other branches of science.

Learning Methodology:
Lectures

Discussions

Exercises

Assignments

Quizzes

Midterm 

Final Term

Presentations

Demonstrations
Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.

Marks Evaluation





Marks in percentage 












Quizzes








15%
Assignments







05%
Mid Term







30%
Attendance & Class Participation

                                       Compulsory
Term Project







N.A.
Presentations
N.A.
Final exam
50%
Total

Recommended Text Books:
Beginning Julia Programming: For Engineers and Scientists, S. Nagar

*Applied Numerical Analysis, Curtis F. Gerald, Curtis 

** Computational Physics”, Nicholas J. Giordano, 

Reference Books:

A Friendly Introduction to Numerical Analysis, Brain Bradie

 An introduction to Computational Physics, T. Pang, 

Basic concepts in computational physics, Stickler, Schachinger

Calendar of Course contents to be covered during semester  

Course code……PH 309……………......

Course title…Computational Physics…………

	  Week
	                                    Course Contents                                                                 



	Reference Chapter(s)

	      1
	Julia-I: Basic math with Julia and Complex Numbers, Arrays and matrix operations
	3-8

	      2
	Julia-II: Strings, Functions, Control flow, IO and plotting
	9-13

	      3
	Error Analysis:

Root Finding method: Bisection method
	*0

*1

	     4
	Newton, Secant method

Regula-Falsi, Fixed-Point method
	*1

*1

	     5
	Numerical methods for matrices: Vectors and Matrices, Linear equation system, Eigen-value problem, Gauss-Elimination method algorithm
	*2

*2

	    6
	Gauss-Jordan algorithm, Special matrices

Inverse of a matrix, Iterative method.
	*2

*2

	     7
	Program I: Simple algorithms (sum of series etc.)

Interpolation and Curve Fitting: Interpolating polynomial, Divided difference,
	*3

*3

	     8
	Least-Square polynomial
Numerical Calculus: Numerical differentiation
	*3

*5

	    9
	Numerical Integration
A First Numerical Problem: Radio Active Decay, Programming Guidelines
	      **1


	     10
	Simulation in Julia I
Realistic Projectile Motion: Bicycle racing, 
	**2

	     11
	The effect of Air resistance.
Projectile motion with and without Air drag
	**2

	      12
	Simulation in Julia II

Oscillatory motion and chaos: SHO, Simple Pendulum, Damped
	   **3

	      13
	Programming II

Driven and Physical Pendulum
	**3

	     14
	The Lorenz Model

The Solar System: Two body problem
	**3

**4

	     15
	The Solar System: Three body problem
	**4


Course Outline
Page 6

