Year 11 Info Tech
Algorithms
Semester Two


Algorithms

1.
Consider this algorithm for a Heating System in a house.

(a)
What type of process do the diamonds represent?

(b)
At which state does the process stop?

(c)
Modify this flow chart to include the introduction of a timer, which starts and ends the process. This should create a loop control structure.



Begin


Check Temperature


Yes


Is Temp < 18o C


Switch on Heat


No


Yes


Is Temp > 19o C


Turn off heat


No

2.
A car park ticket machine dispenses tickets after the amount of money and time of occupancy is calculated. 

This machine operates continuously until it runs out of its 1000 tickets. An algorithm that describes this is shown below.

Begin

Machine On

Tickets (1000

Repeat

Begin



IF coins inserted THEN




CALCULATE Time of occupancy




Dispense Ticket




Subtract 1 from Tickets



END IF

UNTIL Tickets = 0

Machine Off

END

(a)
Is this a closed loop control or an open loop control?

(b)
What would happen if the second line was removed?

(c)
Is it reasonable to wait until tickets = 0 in reality?

(d) Convert this algorithm to a Flow Chart.

3.
Consider the algorithms:


Algorithm A
Algorithm B


Set counter to 0




Set counter to 0


Eat Muffin
While counter < 21


Add 1 to counter
Eat Muffin


Until counter = 20
Add 1 to counter

(a)
Describe the difference between each algorithm.  Use the terms Pre-test and Post-test in your explanation.

(b)
Will each algorithm produce a different result?

(c) Convert Algorithm B to Pseudocode.

4.
Desk check each of these algorithms using the given data:

Algorithm 1

Begin

Enter Employees_Name

Enter Hours_Worked

Enter Pay_Rate

Salary ( Hours_Worked * Pay_Rate

Tax ( Salary * 0.33

Take_Home ( Salary – Tax

Print Employee_Name + “takes home $” + Take_Home

End

Test Data
Set 1: Mike Brady, 15, 7.8


Set 2: Ralph Mouth, 22, 6.7
(i)
What is the expected output?

(ii)
Who earned more money?

(iii)
How could you modify this algorithm so that it can calculate a continuous number of employee's salaries?

Algorithm 2

Begin

Set Count( 0

Total_Runs ( 0

Get Player_Name

Get Innings

While Innings <> 999 Do

Begin

Count (Count + 1

Total_Runs ( Total_Runs + Innings

Get Innings

End While

Batting_Average ( Total_Runs /count

If Batting_Average > 50

Print Player_Name + “has the excellent batting average of “ +  Batting_Average

Else

Print Player_Name + “had an average of “ + Batting_Average

End If

End

Test Data 
Set 1: Mike Gatting, 37, 53, 2, 19 0 90, 999


Set 2: Aravinda De Silva, 64, 84, 23, 35, 43, 19, 999

(i)
Rewrite this algorithm so that it is an open loop control.

(ii)
Modify your algorithm so that it terminates the loop by prompting the user if they wish to continue or not.

5.
(a)
Why is it necessary to desk check algorithms?

(b)
Extreme values are important to test. Why?

(c)
What is a logical error?

(d) Validation checks may find invalid data, but may not necessarily be detected with a desk check. Will a validation check find unexpected output?

6.
The following algorithm compares the ages of two people and displays the oldest.

Begin

Read Name1, Name2

Read Age1, Age2

Difference ( Age1 – Age2

If Difference > 0 Then


Print Name1 + “is oldest”

Else


Print Name2 + “is oldest”

End If


End

(a)
Design Test Data that will sufficiently test every process and limit in this algorithm. Use the table to guide you.

	Test Data
	Name 1
	Age 1
	Name 2
	Age 2
	Ratio

	Set 1
	
	
	
	
	Old, Young

	Set 2
	
	
	
	
	Young, Old

	Set 3
	
	
	
	
	Same age


(b)
Record your expected outcomes in this table.

	SETS
	Expected outcomes

	Set 1
	

	Set 2
	

	Set 3
	


(c) What is the logical error in this algorithm?

7.
Desk check this algorithm with the given set of data.

Begin

Get Current_Speed

Enter Cruise_Speed

Calculate Difference ( Current_Speed – Cruise_Speed

CASEWHERE Difference

<0: Accelerate to Current_Speed

  0: Current_Speed

>0: Decelerate to Current_Speed 

End CASEWHERE


End.

	DATA
	
	Expected Outcome

	Set 1:
	99, 101
	

	Set 2:
	88, 101
	

	Set 3
	100, 100
	

	Set 4:
	109, 95
	


8.
This algorithm performs a sequential search through an array:

Begin

N ( 0

Found ( False

Read K

WHILE N<P and NOT Found DO

Begin

N ( N + 1

IF array(N) = K THEN Found ( True

ENDIF

End WHILEDO


End

(a)
What is the purpose of the variables N and K?

(b)
What does the term “sequential search” mean?
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