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1. Getting Started

· Create a new folder in your disk space with the name PythonLab8.
· Launch the Python Integrated Development Environment IDLE. If you are in a DCSIS laboratory then click on the Search icon (like a magnifying glass) in the lower left corner of the screen. Search using the keyword Python. In the list of best matches click on IDLE (Python 3.6 64-bit). A window with the title Python 3.6.2 should appear. This window is the Shell.
If you are in the ITS laboratory MAL 109 then begin with the Start icon in the lower left corner of the screen. A list of files in alphabetical order should appear. Click on Python 3.4. In the drop down menu click on

IDLE(Python 3.4 GUI-64bit)

A window with the title Python 3.4.4rc1 Shell should appear. This window is the Shell. 

· In the Shell click on File. A drop down menu will appear. Click on New File. A window with the ‘title‘ Untitled should appear. This window is the Editor.
· In the Editor, click on File, and then in the drop down menu click on Save As… . A window showing a list of folders should appear. To search any folder on the list, double click on the folder. Find the folder PythonLab8 and double click on it. In the box File name at the bottom of the window type Vowels.py, and then click on the button Save in the lower right corner of the window. The title of the Editor should change to show the location of the file Vowels.py.
2. Vowels
Consider the following for loop,

stateName = "Ohio"
for letter in stateName :
    print(letter)

The variable letter takes each of the values "O", "h", "i", "o" in turn. The output of the code is

O

h

i

o

i) Write a program that requests a string from the keyboard and then prints out the characters in the string in a vertical line, as in the above example. 

ii) Add to your program code to count the number of lower case vowels in the input string and then print out this number after printing out the vertical line of characters. The vowels are a, e, i, o, u.

Provide a comment at the beginning of the program to explain the purpose of the program. Include in the comment your name and the date. Save your program to the file Vowels.py.
3. NumberProperties
Write a program that reads a list of strictly positive integers from the keyboard, one at a time. Use a while loop to read these integers. The end of the input is indicated by the integer 0. Note that this 0 is a sentinel in that it marks the end of the input but does not belong to the set of integers whose properties are sought (PFE Section 4.3).  The program then prints out the following numbers.
i) the average value

ii) the smallest of the values

iii) the largest of the values

iv) the inclusive range, that is one more than the difference between the smallest and the largest values.
It can be assumed that the input contains at least one number other than 0. See PFE P4.5.
Include a comment with each number that is printed out, for example:

The average value is: …

If you need to check how a while loop behaves, then test the following code.

nextNumber = 5

while not (nextNumber == 0) :      # test for entry to the loop

    print(nextNumber)                    # in the loop do something with the data

    nextNumber = nextNumber-1    # get the next number
Provide a comment at the beginning of the program to explain the purpose of the program. Include in the comment your name and the date. Save your program to the file NumberProperties.py.
4. Supplementary questions for private study
· Translate the following pseudocode for randomly permuting the characters in a string into a Python program.
Read a word

Repeat len(word) times

    Pick a random position i in the word, but not the last position

    Pick a random position j > i in the word

    Swap the letters at positions i and j

Print the word
Make the function randint accessible to your program by using the code

from random import randint

If a, b are integers such that a <= b, then randint(a, b) returns a random integer r such that a <= r <= b.

See PFE Section 4.9.2 and P4.7.
· Write a program that prompts the user for an integer and then prints out all prime numbers up to and including the integer. For example when the user enters 6 the program should print

2

3
An integer n > 1 is a prime number if the only numbers that divide n with remainder 0 are 1 and n. See PFE P4.17.
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