(3) Skeleton Code - Possible Paper 1 Questions
Q1 Explain what the following line does:
self._Grid.append(Cell(Row, Column))

Q2 Describe how the 2D grid is stored in this program. Include:
· the type of data structure used 
· how a specific cell is accessed 

Q3 The method __GetIndex(Row, Column) is used to convert coordinates.
return (Row - 1) * self._NumberOfColumns + Column - 1
a) Calculate the index for Row = 3, Column = 2 when there are 5 columns.
b) Explain why this calculation is necessary.


Q4 Describe what happens in one stage of the simulation (AdvanceStage(1)).
You should include:
· pheromones 
· ants 
· nests 

Q5 Complete the method ChooseCellToMoveTo in class Ant.
Requirements:
· If no pheromone exists, move randomly 
· Otherwise move to the neighbour with the strongest pheromone 

Q6 Modify WorkerAnt.ChooseCellToMoveTo so that:
· if carrying food, the ant only moves one step per stage (row OR column, not both) 

Q7 Write code to ensure that the user cannot enter a row or column outside the grid size in GetCellReference().

Q8 Explain how inheritance is used in this program.
You must refer to:
· Ant 
· WorkerAnt 
· QueenAnt 

Q9 Explain how encapsulation is used in the Nest class.

Q10 Add a new type of ant called ScoutAnt.
Requirements:
· inherits from Ant 
· does not carry food 
· always moves randomly (ignores pheromones) 
· has a food capacity of 0 
