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Initio Programming: Variables and Comparisons
[image: http://download.seaicons.com/icons/cornmanthe3rd/plex/512/Communication-aim-icon.png]
AIM: After completing this worksheet you should be able to use variables to store values in Python programs and be able to compare numbers.

[bookmark: _gjdgxs]You Need: To complete this worksheet you need to have an Initio robot (see WS1), and to be able to use files to store Programs (WS5).  You need to know the commands to operate the virtual Initio motors and sensors (WS3 & WS4) and how to use sleep (WS6), if (WS7) and loops (WS8 & WS10) in Python programs.
[bookmark: _cbonl8yhth79]
When we program, we frequently want to store a value and reuse it later.  For instance, we might want to take two readings from one of the robot’s sensors, one after the other, and compare them.  

Create a file containing the following program:

import robohat as initio, time
initio.init()
 
reading1 = initio.getDistance()
time.sleep(10)
reading2 = initio.getDistance()
 
if (reading1 < reading2):
	print("Object is moving away")
elif (reading2 < reading1):
	print("Object is moving closer")
else:
	print("Object is not moving")

In this program reading1 and reading2 are variables.  We use them to store the values of two readings from the distance sensor taken 10 seconds apart and then compare them using < (less than).

Remember: elif, this means else if.  So, the program has three options 1) if reading1 is less than reading2, 2) else if reading2 is less than reading1 3) else - this last option happens if both readings are the same.

[bookmark: _GoBack]Question 1: What do you think this program will do?








Question 2: How can you test if the program works?







Test the program now.  Does it behave as you expect?

Exercise 1:  Modify the program to make the robot move towards an object that is moving away from it. 

More on Comparisons: As well as checking if one number is less than another we might want to check if they are equal, or not equal.  We can use the following comparison operators in Python:

	a < b
	a is strictly less than b

	a > b
	a is strictly greater than b

	a <= b
	a is less than or equal to b

	a >= b
	a is greater than or equal to b

	a == b
	a equals b

	a != b
	a does not equal b



Exercise 2:  Write a program that uses == and != to decide whether an object is moving or not.  It should print out Object Moving! if the object is moving and Object Stopped! if the object has stopped

Exercise 3:  Write a program to make the robot “chase” an object by adding a while loop.  So long as an object is moving away from it the robot will keep moving towards the object, but the robot will stay still if the object is stationary and reverse if the object is moving towards it.   You can also add in use of the left or right distance sensor to stop the program when something gets close enough to that sensor to trigger it.
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