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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. Write a Python program allowing to evaluate and plot both the exact analytical form and the numerical 3 points method of the second derivative of   in the interval [0, 2π] using 1000 slices. 
Save the final program and name it: T5
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1 rom math import cos,pi

2rom numpy import linspace

3 import pylab as plt

4 def £00: . Here you can get help of any object by pressing

5 fl=3¥costom2 Ctri+l in front of t, either on the Editor or the

6 return f1 Console.

7 def af(x):

8 f2--6%cos(2%) Help can also be shown automatically after writing
9 return f2 aleft parenthesis next to an object. You can

10 def derivative(x): activate this behavior in Preferences > Help.

11 x0=0.

12 xe=se. New to Spyder? Read our tutorial .

13 000 .

1 h=(xe-x@)/n Help  Variable explorer File explorer

15 F3=((Flxth) 25 )+ (x-n))/ (W2)) Tython console 5 x

16 return f3 03 Console yA @ M

17 px=linspace(®.,2.%pi, 1000.)

18 pfl=[]
19 pf2=[]
20pf3=[]

21for z in px:
22 pfl.append((2))

23 pf2.append(df(z))

24 pf3.append(derivative(z))

25 plt. figure(1)

26 plt.plot(px, pfl, 'r--', px, pf2, 'b-')

27 plt.legend(['F(x) ", '$\dfrac{d"2f(x)}{dx"2}$ (Exact)'], loc='upper left')
28 plt. figure(2)

29 plt.plot(px, pfl, 'r--', px, pf3, 'g-")

30 plt.legend(['(x)", '$\dfrac{d"2f(x)}{dx"2}$(3-points rule)'], loc="upper left')
31 plt. show

32
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In [12]: v
TPython console _ History log

Permissions: RW __ End-of-lines: CRLF _ Encoding: ASCIL Line: 32 Column: 1 Memory: 71%
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