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1. Getting Started

· Create a new folder in your disk space with the name PythonLab3.

· 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 click on 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 – 64 bit)

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 PythonLab3 and double click on it. In the box File name at the bottom of the window type PseudoCode.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 PseudoCode.py.
2. Cost of a car
· Calculate the cost of owning a car for 10 years. Assume a purchase price of £10,000, a price of £4 per gallon of petrol, a usage of 15,000 miles per year and a fuel efficiency of 20 miles per gallon. The pseudo code for this calculation is as follows.
annual fuel consumed = annual miles driven/fuel efficiency

annual fuel cost = price per gallon*annual fuel consumed

operating cost = number of years*annual fuel cost

total cost = purchase price+operating cost

· Convert the above pseudo code into a Python program. 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. Print out the string "Total cost: " followed by the numerical value of the total cost. Save the program to the file PseudoCode.py.
3. Integer Calculations

· Create a new Editor for a new file called IntegerCalculations.py. Write a program that assigns integer values to two variables x and y, and then prints out the following values.

The sum

The difference

The product

The average

The absolute value of the difference

The maximum

The minimum

You should use the functions abs, max and min. For example, abs(-5) returns the absolute value of -5, namely 5, and max(1, 2) returns the value 2. The printed output should be in the following style.

The sum of the two integers is 8.

· 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 IntegerCalculations.py.

· See Python for Everyone, P2.4.

4. Properties of Rectangles
· Create a new Editor for a new file called Rectangle.py. Write a program that assigns integer values to two variables a and b and then prints out the area of the rectangle with sides a, b, the perimeter of the rectangle and the length of a diagonal of the rectangle. The area is the product of the lengths of the sides, the perimeter is the sum of the lengths of the sides and the square of the diagonal is equal to the sum of the squares of the sides. To use the square root function place the following code at the beginning of your file.
from math import sqrt

· Include in the print out a short description of each number that is printed. 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 Rectangle.py.

· See Python for Everyone, P2.8
5. Separate Digits

· Create a new Editor for a new file called SeparateDigits.py. Write a program that assigns a five digit positive integer to a variable x and prints out the individual digits, separated by spaces. For example, if x has the value 16348 then the print out is
1 6 3 4 8

Note that if x and n are integers then x//n is the quotient on dividing x by n and x%n is the remainder on dividing x by n.

· 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 SeparateDigits.py.

· See Python for Everyone, P2.16.

6. Supplementary Questions for Private Study
6.1. Write a program to initialize the variables g (= number of gallons of petrol), fe (= fuel efficiency of a car in miles per gallon) and price (= price of petrol in pounds per gallon). Print the cost per 100 miles and how far a car can go using g gallons. See PFE P2.11.
6.2. Write a program to initialize a variable n with an integer between 1,000 and 999,999 inclusive. Then print n with a comma separating the thousands. For example, if n = 23456, then 23,456 is printed. Hint: str(n) converts the integer value of n to a string and len(s) is the length of the string s. See PFE P2.14.

6.3. A robot is on a straight road. There is a landmark, such that the point on the road nearest to the landmark is x meters from the robot and y meters from the landmark. The robot travels at u meters per second on the road and v meters per second off the road. The robot travels r meters along the road and then leaves the road and travels in a straight line towards the landmark. Set x = 100 meters, y = 20 meters, u = 5 meters per second, v = 3 meters per second. Obtain an expression for the time t in seconds to reach the landmark. This expression contains the variable r. Obtain the values of t for a range of values of r, for example, r = 80, 82, 84, 86, 88, 90. See PFE Worked Example 2.1.

2

