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Analysing and Solving Problems:
Lecturer: Suneth Fernando
SDLC: Software development life cycle:
· Problem Identifications
· Feasibility Study 
· System (Software) Analysis
· System Design (When we design a technical solution, there are different ways to design the solution. This is known as algorithm. There are few algorithms
1. Structure charts
2. N-S diagrams
3. Decision tables
4. Flow Charts
5. Pseudocode
· System Implementation
· System Testing 
· Review and Maintenance

Control Structures: (Sequence, Selection, Repetition)
Sequence (Activities ate one after the other)

Problem: Write a programme to input student ID name marks of four subjects through the keyboard. System should calculate and display the total marks and average marks:
Pseudocode:
Start
Input Student Id, name, sub 1(40), sub2(50), sub 3(65), sub 4 (70)marks
Calc Total Marks = Sub 1 + Sub 2+ Sub 3 + Sub 4
225
Calc Average Marks = Total marks/4
Display total marks, average marks: 225, 56.25
End.


Selection ( Need to take action based on a condition)
Write a programme to input student ID name marks of four subjects through the keyboard. System should calculate and total marks and average marks. If the marks greater than 70, Grade should be distinction, if average marks greater than 60, then grade should be merit. If average marks greater than 50, then marks should be pass, otherwise grade should be failed. System should display total marks, average marks and grade.
Pseudocode:
Start
Input Student Id, name, M1,M2,M3,M4
Calc Total Marks = M1+M2+M3+M4
Calc Average Marks = Total marks/4
If Avg Marks>=70 Then 
              Grade= “Distinction”
              Else
                     If Avg Marks>=60 Then
                                  Grade = “Merit”
                                   Else
                                           If Avg Marks>= 50 Then
                                                        Grade= “Pass”
                                            Else 
                                                         Grade= “Fail”
                                               EndIF
                                EndIf
     EndIF
   Display TotMArks,AvgMarks,Grade
End.




	Input
	Process
	Output
TotMarks ~Average
	Grade

	75,65
,40,45
	Total=225
Avg=56
Grade=Pass
	225             56.25           
	Pass

	67,55,47,80
	Total=
Avg=
Grade=
	
	

	55,80,75,70
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	70,60,65,62
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	50,57,55,58
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Repetition (iteration):  As long as the condition is true, you need to repeat the action.
(Loops- While loop, for loop, repeat until,)
Use the above problem to learn repetition. There are 10 students in this particular class. Therefore, this programme should be repeated 10 times to input marks off 10 students. 
Pseudocode 
Start 
NoS = 0
While NoS < 10 Do
	Input StID, Name, M1, M2, M3, M4	
Calc Total Marks = M1+M2+M3+M4
Calc Average Marks = Total marks/4
If Avg Marks>=70 Then 
          	    		Grade= “Distinction”
             		 Else
                     			If Avg Marks>=60 Then
                                  			Grade = “Merit”
                                   			Else
                                           			If Avg Marks>= 50 Then
                                                        			Grade= “Pass”
                                            			Else 
                                                        			 Grade= “Fail”
                                               			EndIF
                                		EndIf
     		EndIF
  	 Display TotMArks,AvgMarks,Grade
	NoS = Nos + 1
EndWhile 
End. 
Exercise (three in one) 
Write a programme to input item code, price, and quantity through the keyboard. System should calculate the cost. If cost greater than 100, then 10% discount should be offered to the customer. If cost greater than 50, then 5% discount should be offered. If cost greater than 25, then 3% discount should be offered. If it is less than 25, no discount. Customer should buy Ten different types of items in one purchase. Finally, system should display item code, cost, discount, and net cost of each item and also the total cost of 10 items. 

Pseudocode 
Start
NoS = 0 
While NoS < 10
Input IT Code, Price, Qty
	Calc cost = Price * Qty
		IF cost >= 100 Then 
			Calc Dis = Cost *10/100
		Else 
			IF Cost >= 50 Then 
				Calc Dis = Cost * 5/100
			Else 
				IF cost >=25 then 
					Calc Dis = Cost *3/100
				Else 
					Calc Dis = Cost *0/100
				ElseIF
			ElseIF
		ElseIF
	Calc Net cost = Cost – Dis
	Calc TotNCost = TotNCost + Net Cost
	Display IT code, Cost, Dis, Net Cost 
	NoS = NoS + 1
EndWhile 
	Display TotNCost 
End. 

Another Exercise 
The taxi service located in London required to develop a programme to input driver ID, name, mileage cost, miles driven, through the keyboard. System should calculate the cost of the journey. Cost is greater than 200 customers should be given 10% discount, if cost is greater than 100, discount will be 5%, otherwise no discount. System should calculate the Gross cost (Cost – Discount). For the net cost 10% VAT will be charged. System should calculate the net cost as well. (gross cost + VAT). At the end of the programme, system should calculate total net cost. Systems will be repeated besed on the user response. 

Pseudocode 
Start 
Res = “Y”
While Res = “Y”
Input Driver ID, Name, cost per mile, Miles driven 
Calc Cost = Cost per mile * Miles Driven 
	If cost >= 200 then 
		Dis = Cost * 10/100
	Else
		IF cost > = 100 then 
			Dis = Cost * 5/100
		Else
			Dis = Cost *0/100
		EndIF
	EndIF
Calc Gross Cost = Cost – Dis
Calc VAT = Gross Cost * 10/100
Calc Net Cost = Gross Cost + VAT
Calc Total Net Cost = Total Net Cost + Net Cost 
Input user Response (Do you want to Continue? (Y/N))
EndWhile 
Display Total Net Cost 
End. 

Flowcharts 
Exercise 01 
Create a flow chart for the following case study. Write a programme to input item code, price and quantity through the keyboard. System should calculate and display the cost. 

Start



Input ITCode, Price, Qty

End
Display Cost
Calc Cost = Price * Qty






Exercise for Flow chart to practice Sequence and section
Write a programme to input Student ID, student name, marks of three subjects through the keyboard, programme should find the total marks an average months, if average marks greater than 50, then the grade should be pass. Otherwise the grade should be fail. Finally programme should display student ID, name, total marks, average marks and grade. You are required to draw a flow chart to show the programme logic. 







Flow chart question – Nested IF 
Write a programme to input student ID name marks of four subjects through the keyboard. System should calculate and total marks and average marks. If the marks greater than 70, Grade should be distinction, if average marks greater than 60, then grade should be merit. If average marks greater than 50, then marks should be pass, otherwise grade should be failed. System should display total marks, average marks and grade.



Flowchart for all three control structures (Sequence, Selection and Repetition)
The taxi service located in London required to develop a programme to input driver ID, name, mileage cost, miles driven, through the keyboard. System should calculate the cost of the journey. Cost is greater than 200 customers should be given 10% discount, if cost is greater than 100, discount will be 5%, otherwise no discount. System should calculate the Gross cost (Cost – Discount). For the net cost 10% VAT will be charged. System should calculate the net cost as well. (gross cost + VAT). At the end of the programme, system should calculate total net cost. Systems will be repeated based on the user response. 








Practice Question (Flow chart, Pseudocode and Trace Table) 
Write a programme to input the performance of one of the football teams of the Premier League. You're required to input player ID, name, Number of goals scored in five games. Programme should calculate total goals. If total goals greater or equal to 10, then the player receives a reward £100,000, if total goals greater or equal to 5, then the player receives £70,000. If the total goals greater or equal to three, then the player receives £50,000. Otherwise, the player will not receive any amount. There are 5 players who scored Goals. At the end of the programme the system should calculate and display the Total value. 
Player 01: 15 Goals, Player 02, 7 Goals, Player 3, 5 Goals. Player 4, 3 Goals, Player 5, 1 Goal.  You're required to produce pseudocode, flow chart and trace table.
Pseudocode
Start
NoP = 0
While NoP < 5 Do
Input PID, Name, NoG
IF NoG >= 10 then 
	Reward = £100,000
	ToTR = ToTR + Reward
Else
	IF NoG >= 5 then 
		Reward = £70,000
		ToTR = ToTR + Reward
	Else
		IF NoG >= 3 then 
			Reward = £50,000
			ToTR = ToTR + Reward
		Else
			Reward = £0
		EndIF
	EndIF
EndIF
NoP = NoP +1
EndWhile 
Display ToTR
End. 















Flow Chart 



Trace Table 
	Input 
	Process 
	Output 

	NoP = 0
PID1, Name, NoG 15
	IF NoG >= 10
NoP = NoP +1
ToTR = 100,000
	Reward = £100,000

	NoP = 1
PID2, Name, NoG 7
	
	

	
	
	


Exam Related Exercises 
Write a programme the design a Ludo game. There are two players. When the user throws the dice, User can move the tokens. If the dice is 6, then the player could move the first token. Otherwise, the player must roll the dice again. There are four tokens for each player. Program should continue based the user response. You're required to design A pseudocode and flow chart to show the programme logic. 
Pseudocode
Start
Response = “Yes”
While Response = “Yes”
   Roll the Dice
	While DiceF = 6 Do 
	   Move your Token 
	   Roll your dice again
	EndWhle
       IF DiceF <> 6 then 
	You can move only the existing token according to the DiceF No
	Pass the dice to the other player
       EndIF
Input Response
End. 

 Flow Chart
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