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Analysing and Solving Problems
Lecture 6 Lab Tutorial Exercises
Pseudocode and Program Output 
The aim of this lab exercise is to help you practice writing solutions to problems using pseudocode.
Exercise 1: Student Credits 
Write a pseudocode for the following program.
Write a program that will take in basic information from a student, including student name, degree name, number of credits taken so far, and the total number of credits required in the degree program.  
The program will then calculate how many credits are needed to graduate.  Display should include the student name, the degree name, and credits left to graduate. Create a trace table for the variables where applicable. 
	Input
	Process
	Output

	· Student name
· Degree name
· Number of credits taken so far
· Total number of credits required in the degree program
	Calculate how many credits are needed to graduate
	· Student name
· Degree name
· Number of credits left to graduate




Variables:
student_name
degree_name
credits_taken
credits_total
credits_required
Pseudocode:
1. Display “enter your name or enter student name”
2. Input student_name
3. Display “enter the degree name”
4. Input degree_name
5. Display “how many credits have you already taken?”
6. Input credits_taken
7. Display “How many credits are required in the degree program?”
8. Input credits_total
9. Set credits_required = credits_total – credits_taken
10. Display “Hello”, student_name
11. Display “for the degree of”, degree_name
12. Display “you need to complete these credits”, credits_required
enter your name or enter student name
Sana [enter]
enter the degree name
CSWP [enter]
how many credits have you already taken?
14
How many credits are required in the degree program?
20

Hello Sana
for the degree of CSWP
you need to complete these credits 6









Trace Table: 
	Line No.
	student_name
	Degree_name
	credits_taken
	credits_total
	credits_required

	1
	
	
	
	
	

	2
	Sana 
	
	
	
	

	3
	Sana
	
	
	
	

	4
	Sana
	CertHE CSW
	
	
	

	5
	Sana
	CertHE CSW
	
	
	

	6
	Sana
	CertHE CSW
	16
	
	

	7
	Sana
	CertHE CSW
	16
	
	

	8
	Sana
	CertHE CSW
	16
	20
	

	9
	Sana
	CertHE CSW
	16
	20
	4

	10
	Sana
	CertHE CSW
	16
	20
	4

	11
	Sana
	CertHE CSW
	16
	20
	4

	12
	Sana
	CertHE CSW
	16
	20
	4



Flowchart:




Exercise 2: Bank Deposit
Write a pseudocode for the following problem:
A bank deposit program should first display the customer’s current account balance (you can set this to any value that you like) when they want to make a new deposit. 
The program should then prompt the customer for how the amount they would like to deposit. 
The program should compute the new account balance. It should finally display how much the user paid in and the new account balance to the customer. Create a trace table for the variables where applicable. 

	Input
	Process
	Output

	Customer new deposit
	Current Balance = 50
Calculate new balance = current balance + customer’s new deposit
	Deposited Amount
New balance



Variables:
deposit
current_balance
new_balance

Pseudocode: 
1. Display “Your current balance is”
2. Display current_balance
3. Display “Enter the amount you want to deposit today”
4. Input new_deposit
5. Set new_balance = current_balance + new_deposite
6. Display “you paid in today”
7. Display new_deposit
8. Display “your new balance is”
9. Display new_balance
Program OutputYour current balance is
50
Enter the amount you want to deposit today
20
you paid in today
20
your new balance is
70







Trace table:
	Line No.
	current_balance
	new_deposite
	new_balance

	1
	
	
	

	2
	50
	
	

	3
	50
	
	

	4
	50
	20
	

	5
	50
	20
	70

	6
	50
	20
	70

	7
	50
	20
	70

	8
	50
	20
	70

	9
	50
	20
	70



Flowchart:



Exercise 3: Contractors’ Pay Calculator
Write pseudocode for the following problem:
The HR department would like a simple program to help calculate the amount to pay a contractor.
The contractors are on a fixed rate of £8.00 per hour.
It should prompt for the contractor’s name and how many hours they have worked that month.
It should output the contractor’s name and the amount to pay the contractor.
Produce possible program output for your pseudocode if it is converted to a real program. Create a trace table for the variables where applicable. 

	Input
	Process
	Output

	Contractor’s name
Working hours
	Hourly rate = 8
Wages of the month = number of hours worked 8 hourly rate
	Contractor’s name
wages



Variables:
contractor_name
hours_worked
total_month_pay
hourly_rate
Pseudocode:
1. Display “Enter contractor’s name”
2. Input contractor_name
3. Display “Please enter the number of hours worked in this month”
4. Input hours_worked
5. Set hourly_rate = 8.0
6. Set total_month_pay = hours_worked x hourly_rate
7. Display “Dear”
8. Display contractor_name
9. Display “Your pay for this month is”
10. Display total_month_pay
Flowchart:


Program Output:
Enter contractor’s name
Sana
Please enter the number of hours worked in this month
20
Dear
Sana 
Your pay for this month is
160











	Line No.
	contractor_name
	hours_worked
	total_month_pay
	hourly_rate

	1
	
	
	
	

	2
	Sana
	
	
	

	3
	Sana
	
	
	

	4
	Sana
	20
	
	

	5
	Sana
	20
	
	8

	6
	Sana
	20
	160
	8

	7
	Sana
	20
	160
	8

	8
	Sana
	20
	160
	8

	9
	Sana
	20
	160
	8

	10
	Sana 
	20
	160
	8



Pseudocode:
1. Set hourly_rate = 8.0
2. Display “Enter contractor’s name”
3. Input contractor_name
4. Display “Please enter the number of hours worked in this month”
5. Input hours_worked
6. Set total_month_pay = hours_worked x hourly_rate
7. Display “Dear”
8. Display contractor_name
9. Display “Your pay for this month is”
10. Display total_month_pay
Trace table:
	Line No.
	contractor_name
	hours_worked
	total_month_pay
	hourly_rate

	1
	
	
	
	8

	2
	
	
	
	8

	3
	Sana
	
	
	8

	4
	Sana
	
	
	8

	5
	Sana
	20
	
	8

	6
	Sana
	20
	160
	8

	7
	Sana
	20
	160
	8

	8
	Sana
	20
	160
	8

	9
	Sana
	20
	160
	8

	10
	Sana
	20
	160
	8



Pseudocode:
1. Set hourly_rate = 8.0
2. Display “Enter contractor’s name”
3. Input contractor_name
4. Display “Please enter the number of hours worked in this month”
5. Input hours_worked
6. Set total_month_pay = hours_worked x hourly_rate
7. Display “Dear”
8. Display contractor_name
9. Display “Your pay for this month is”
10. Display total_month_pay
11. Display “Enter contractor’s name”
12. Input contractor_name
13. Display “Please enter the number of hours worked in this month”
14. Input hours_worked
15. Set total_month_pay = hours_worked x hourly_rate
16. Display “Dear”
17. Display contractor_name
18. Display “Your pay for this month is”
19. Display total_month_pay
Use worked hours as 20 and 40 and the contractors names as john and andy
	Line No.
	contractor_name
	hours_worked
	total_month_pay
	hourly_rate

	1
	
	
	
	8

	2
	
	
	
	8

	3
	John
	
	
	8

	4
	John
	
	
	8

	5
	John
	20
	
	8

	6
	John
	20
	160
	8

	7
	John
	20
	160
	8

	8
	John
	20
	160
	8

	9
	John
	20
	160
	8

	10
	John
	20
	160
	8

	11
	John
	20
	160
	8

	12
	Andy
	20
	160
	8

	13
	Andy
	20
	160
	8

	14
	Andy
	40
	160
	8

	15
	Andy
	40
	320
	8

	16
	Andy
	40
	320
	8

	17
	Andy
	40
	320
	8

	18
	Andy
	40
	320
	8

	19
	Andy
	40
	320
	8




Exercise 4: Shopping Basket Calculator Options
Write pseudocode for the following problem:
Create a solution for calculating the total amount to pay for items in a customer’s shopping basket. In this problem, the customer wishes to purchase three items. Create a solution to prompt for the price of each item.
It should calculate the final, total price, which should include:
· The sum of all items.
· The standard VAT rate, 20%, which is not included as part of an item price.
· The delivery charge which is a flat rate of £3.99.
The program should output the price of each item, the VAT charged, the delivery charge and the final total price. Create a trace table for the variables where applicable. 

Produce possible program output for your pseudocode if it is converted to a real program.
	INPUT
	PROCESS
	OUTPUT

	Price of item 1
Price of item 2
Price of item 3
	VAT rate 20% = 0.20
Delivery charges are £3.99
Calculate the total bill including item prices, VAT on total and delivery charges
	Price of each item
VAT amount charged
Delivery charge
Final total price



Variables:
item1, item2, item3 
vat_rate = 0.20
delivery = 3.99
final_total_bill
vat_amount
total_item_price


Pseudocode:
1. Display “Enter the price for the first item”
2. Input item1
3. Display “Enter the price for the second item”
4. Input item2
5. Display “Enter the price for the third item”
6. Input item3
7. Set delivery=3.99
8. Set vat_rate=0.2
9. Set total_item_price = item1 + item2 + item3
10. Set vat_amount = vat * total_item_price
11. Set Final_total_bill = total_item_price + vat_amount + delivery
12. Display “Price for first item”, item1
13. Display “Price for second item”, item2
14. Display “Price for third item”, item3
15. Display “VAT Amount”, vat_amount
16. Display “Delivery charges”, delivery
17. Display “Your total bill amount”, total_bill_amount
Program Output:
 Enter the price for the first item
2
Display “Enter the price for the second item
4
Display “Enter the price for the third item
5
Price for first item”, 2
Price for second item”, 4
Price for third item”, 5
VAT Amount”, 2.2
Delivery charges”, 3.99
Your total bill amount”, 17.19



















Trace Table:
	Line No.
	item1
	item2
	item3
	total_item_price
	delivery
	vat_rate
	vat_amount
	Final_total_bill

	1
	
	
	
	
	
	
	
	

	2
	2
	
	
	
	
	
	
	

	3
	2
	
	
	
	
	
	
	

	4
	2
	4
	
	
	
	
	
	

	5
	2
	4
	
	
	
	
	
	

	6
	2
	4
	5
	
	
	
	
	

	7
	2
	4
	5
	
	3.99
	
	
	

	8
	2
	4
	5
	
	3.99
	0.20
	
	

	9
	2
	4
	5
	11
	3.99
	0.20
	
	

	10
	2
	4
	5
	11
	3.99
	0.20
	2.2
	

	11
	2
	4
	5
	11
	3.99
	0.20
	2.2
	17.19

	12
	2
	4
	5
	11
	3.99
	0.20
	2.2
	17.19

	13
	2
	4
	5
	11
	3.99
	0.20
	2.2
	17.19

	14
	2
	4
	5
	11
	3.99
	0.20
	2.2
	17.19

	15
	2
	4
	5
	11
	3.99
	0.20
	2.2
	17.19

	16
	2
	4
	5
	11
	3.99
	0.20
	2.2
	17.19
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