[image: http://ksu.edu.sa/sites/KSUArabic/Students/FemaleStds/AlmalazCenter/AboutCenter/logo/ksu%20logo.png]كلية العلوم
قسم الفيزياء والفلك
College of Sciences
Department of
Physics and Astronomy



Tutorial 4


10

	[bookmark: _GoBack]
	PHYS 400 
	Academic year 1444 H     

	
	Computational Physics
		Semester 442


	Student’s Name
	
	اسم الطالب

	ID number
	
	الرقم الجامعي


Consider the function:  
1. find the exact analytical form of   
2. Fill the table below for  using the 3‐points formula 
	h
	

	1
	

	0.001
	

	
	


       Compare the values to the exact  and conclude
…………………………………………………………………………………………………………………………………………………………………………………………………..

3.  Python program allowing to evaluate and plot both the exact analytical form and the numerical 3 points method of the first derivative of   in the interval [0,50] using 10 slices. Save the final program and name it: T31  
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1 from numpy import linspace

2 import pylab as plt

3def £(x):

A4 YIS 2] Here you can get help of any object by pressing

g return yl Ctri+l in front of it, either on the Editor or the

O def df(x): Console.

7 y2=0%X* 24 d*xal

8 return y2 Help can also be shown automatically after writing
9 def derivative(x): a left parenthesis next to an object. You can

10 xe=0. activate this behavior in Preferences > Help.

11 xe=1.

12 000. New to Spyder? Read our tutorial .

13 xe-x8)/n

1 y3=((F(x+h)-F(x-h))/(2*h)) Help  Variable explorer File explorer

15 return y3 TPython console 8 x

16 px=linspace(@,50,10) 1A D

17 py1=[] [3  Console /A ZE-y

200000 r ~
150000 -

20for z in px: 100000

21 pyl.append(f(2)) w000

22 py2.append(df(z)) « v ®

23 py3.append(derivative(z)) °

24plt.plot(px, pyl, 'r--', px, py2, ‘o', px, py3, 'v') 3 ) ) E) ® E)

25 plt.legend(['F(x) ", '$\dfrac{df(x)}{dx}$ (3-points rule)’,'$\dfrac{df(x)}{dx}$ (3-points rule)'], loc="upper left')

26 plt.show In [3]: runfile('E:/400 phys/421/TA-new.py’, wdir="E:/400 phys/421")
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In [4]: v
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