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LAB 05	DECISION STRUCTURES [PART 2]
Objectives

In this lab assignment, students will learn:
- How to write code to select from multiple options
- How to write code to check numeric ranges
- How to write code to convert case for strings
- How to create and use nested decision structures
Goals

In this lab assignment, students will demonstrate the abilities to:
- Write code to select from multiple options
- Write code to check numeric ranges
- Write code to convert case for strings
- Create and use nested decision structures
Instruction and Problems

Write a Python program for each of the problems in this lab.  The following is an example.

A teacher wishes to display the letter grade for a student’s test score.  
The letter grades are determined as follows: 

A: for 90 or above 
B: for 80 or above, but less than 90
C: for 70 or above, but less than 80
D: for 60 or above, but less than 70
F: for less than 60

Write a program that requests a test score and displays the letter grade.

Python program:  

__author__ = 'Man-Chi Leung'

#This program determines letter grade from test score

score = int(input('Enter test score: '))
if score >= 90:
    print('A')
elif score >= 80 and score <= 89:
    print('B')
elif score >= 70 and score <= 79:
    print('C')
elif score >= 60 and score <= 69:
    print('D')
else:
    print('F)

Please use PyCharm to type and test your programs.  Submit the Python files to Blackboard for credit.  In this lab, you should submit 4 Python files, one for each problem.

Problem 1

	A company offers four health plans to its employees:

	Health plan code
	Coverage
	Premium

	E 
	employee only
	$40

	S
	employee and spouse
	$160

	C
	employee and children
	$200

	F
	whole family
	$250


  
	Write a program to do the following. Ask the employee to choose a health plan by entering health plan code. Display the correct premium.  Keep in mind that the employee may enter lowercase or uppercase letter.  The program must be able to handle both.  If the code entered by the user is not in the list, display “Invalid health plan code”.  The following are some examples.

Enter E if you want to cover employee only
Enter S if you want to cover employee and spouse
Enter C if you want to cover employee and children
Enter F if you want to cover the whole family
Health plan choice: s
The premium is $160

Enter E if you want to cover employee only
Enter S if you want to cover employee and spouse
Enter C if you want to cover employee and children
Enter F if you want to cover the whole family
Health plan choice: F
The premium is $250

Enter E if you want to cover employee only
Enter S if you want to cover employee and spouse
Enter C if you want to cover employee and children
Enter F if you want to cover the whole family
Health plan choice: x
Invalid health plan code

Save your Python program in a file named Lab05P1.py.  Submit the file to Blackboard for credit.

Problem 2

	A company gives volume discount to customers of their software product.  Unit price depends on number of copies purchased:

	Number of copies purchased
	Unit price

	1 - 10
	$99

	11 - 50
	$89

	51 - 100
	$79

	101 or more
	$69


  
	Write a program to do the following.  Ask the customer how many copies he is buying.  Display the unit price.  Calculate and display total price.  For example, if a customer is buying 20 copies, unit price will be $89 and total price will be $1780.  The following are two examples.

How many copies are you buying? 25
Unit price: $89
Total price: $2225

How many copies are you buying? 100
Unit price: $79
Total price: $7900

Save your Python program in a file named Lab05P2.py.  Submit the file to Blackboard for credit.

Problem 3
  
In a rock-paper-scissors game, paper beats rock, rock beats scissors and scissors beat paper.  Write a program to play rock-paper-scissors.  This game is played by two players.  Player 1 enters his choice first, followed by player 2.  Ask the players to enter R for rock, P for paper or S for scissors.  The players can enter either uppercase or lowercase letter.  If any user enters something other than those three letters, the game is canceled for invalid entry.  Otherwise, determines and displays the outcome (player 1 wins, player 2 wins or tie). The following are three examples.

Player 1: Enter R for rock, P for paper or S for scissors: R
Player 2: Enter R for rock, P for paper or S for scissors: S
Player 1 has won the game.

Player 1: Enter R for rock, P for paper or S for scissors: r
Player 2: Enter R for rock, P for paper or S for scissors: R
Tie

Player 1: Enter R for rock, P for paper or S for scissors: p
Player 2: Enter R for rock, P for paper or S for scissors: X
Game canceled because of invalid entry

Save your Python program in a file named Lab05P3.py.  Submit the file to Blackboard for credit.

Problem 4

	Residential and business customers are paying different rates for water usage.  Residential customers pay $0.004 per gallon for the first 8000 gallons.  If the usage is more than 8000 gallons, the rate will be $0.007 per gallon after the first 8000 gallons.  Business customers pay $0.005 per gallon for the first 10000 gallons.  If the usage is more than 10000 gallons, the rate will be $0.009 per gallon after the first 10000 gallons.  For example, if a business customer has used 12000 gallons, they need to pay $50 for the first 10000 gallons ($0.005 * 100000), plus $18 for the other 2000 gallons ($0.009 * 2000).  Write a program to do the following.  Ask the user which type the customer it is and how many gallons of water have been used.  Calculate and display the bill.  The following are two examples:

[bookmark: _GoBack]
Enter R for residential customer or B for business customer: b
How many gallons of water were used? 12000
Please pay this amount: 68

Enter R for residential customer or B for business customer: R
How many gallons of water were used? 9500
Please pay this amount: 42.5

Save your Python program in a file named Lab05P4.py.  Submit the file to Blackboard for credit.
Grading rubric for Each Problem

Writing correct if/if-else statements [15 points]
Other statements [10 points]


