Python Unit 3

Lesson 1 – Looping
(also know as Iteration)
Suggested readings
3.3 using modules


7.3 While statement

The last of the three basic programming structures is looping or iteration.  This is where we get our programs to do things over and over again until the task is done.  A good example is a media player.  This type of program (like Windows Media Player or Quicktime) will open a music or video file and play it for us.  The program reads a chunk of the file and checks if it has reached the end of the file.  If not, it keeps reading and checks if it has reached the end of the file.  If it still hasn't reached the end of the file, it read more and checks if it has reached the end of the file. The program keeps reading and checking and when it reaches the end of the file, the loop is over and the program can end.  

Python offers several looping techniques and the first we will cover is the WHILE loop.  The syntax of the WHILE statement is similar to the IF statement and it looks like this:
while  [ ConditionIsTrue ] :


# Don't include brackets [ ] 


print('These print statements')


print('will be printed over and over . . .')


print(' . . . until the condition is False')

print('This statement is not in the loop')
The syntax of the WHILE statement uses a conditional expression.  If the condition is true, the indented statements inside the WHILE statement are executed until the condition is no longer true.  The condition is followed by a colon, just like the IF statement and the condition is tested again after the last indented statement has been executed.  

New Tools:

Suppressing new line in a print() function:
each print() statement creates a new line.  If you want to suppress the new line, you can use the “end=” parameter that tells print() to use a different ending than the default new line.  In the example below,  a space is put between quotes to be used instead of the new line.  You and try other endings, such as tabs and symbols.

print(var, end=” “)

Random Numbers:
If you did your readings you will know about using modules.  If you want to generate random numbers for, lets say a number guessing game, all you have to do is import the Python random module.  If you want to to generate random numbers in your program, do the following:

1. Import the random module as one of the first statements in your program.

2. Assign the random option of the random module to a variable.  Here is an example:

import random

rand_num  =  random.random()
Counters
Counters are an essential ingredient in computer program iteration (looping).  In programming exercise 1 (below)  you will need to create a variable that increases its value and then print to the screen and also controls the loop.  The easiest way to do that is with an assignment statement inside the loop.  Here is an example:

counter = 0


while counter < x:



counter = counter + 1
It is important to set a variable to a value before you use it or your program will burp.  In this example the counter is incremented (increased) each pass through the loop.  When the value of “counter” is equal to or greater than “x” the loop will stop.  

NOTE:

The “counter” statement is also a perfect example of how the assignment operator ( = ) is not mathematically logical!  
More Tools:
Counters are used so much in programming that Python (like most programing languages) has developed a set of “short hand” operators for assigning new values to variables.
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+=   [Add & Assign]  x+=1  x = x + 1

-=   [Subtract & Assign]  x-=1  x = x - 1

*=   [Multiply & Assign]  x*=2  x = x * 2

/=   [Divide & Assign]  x/=2  x = x / 2

%=  [Modulus & Assign]  x%=2  x = x % 2

**=   [Exponentiation & Assign]  x**=3  x = x ** 3

   [Floor divide & Assign]  x//=2  x = x // 2


Programming Exercises:
· Program 1 – Write a program that prints the numbers 1 to 10 on the screen using a while loop.
· Program 1b – (Count-up) Modify program 1 to accept a number as a starting point and a second number as an ending point.  The program should then print all the numbers between the starting point and ending point (inclusive) on the screen.  Your program should also “trap” the error if the user enters a lower end point.  
· Program 1c – (Count-up or Count-down) Modify program 1b to count up or count down.  The numbers should be printed in the range given by the user. It should also print the numbers in a line,  not a column.  The program should automatically count up if the first number entered by the user is smaller than the second and count down if the first number entered is larger than the second.  It should also continue to offer to count until the user enters the string “done.” As always,  your program should tell the user what the program will do and explain how to use it.  The program should explain:

· That the program will count up or down

· Its counting pattern is determined by which number is entered first.

· The program should explain how the user can end the program

Your program should say good bye to the user at the end.  Finally,  Your program should “Trap the error, if the user enters the same number for start and end point and should continue 

· Program 2 – Modify program 1 to print 20 random numbers.
· Program 2b – Modify program 2 to print 10 random integers between 0 and 10. Optionally, you may:

· produce random integers between 0 and 100
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		Operator		Name		Example		Same as

		+=		[Add & Assign]		x+=1		x = x + 1

		-=		[Subtract & Assign]		x-=1		x = x - 1

		*=		[Multiply & Assign]		x*=2		x = x * 2

		/=		[Divide & Assign]		x/=2		x = x / 2

		%=		[Modulus & Assign]		x%=2		x = x % 2

		**=		[Exponentiation & Assign]		x**=3		x = x ** 3

				[Floor divide & Assign]		x//=2		x = x // 2
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