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Non-alpha only

Note

Answer ALL questions. Each question will be marked out of 20. The paper will be marked

out of 80, which will be rescaled to a mark out of 100.

Question 1 Search and Optimisation

Assume that you are developing an algorithm to find the lowest cost path to move an

army from a starting to a goal position in a strategy game. The field is organised as a

grid, where the positions whose coordinates (x, y) are (3,2) and (3,3) have earth terrain;

(1,1), (2,1), (3,1) and (2,2) have sand terrain; and (1,2), (1,3) and (2,3) have water

terrain:

Each move can take the army one position up, down, left or right on the grid, so long

as this does not move the army outside the grid. Independent of the type of terrain of

the current position of the army, the cost of moving to an earth, sand and water position

is 1, 3 and 10, respectively. For example, the cost of moving left from (3,2) is 3.

(a) Your army is in position (3,1) and you wish to reach the goal position (1,3). Assume

that you have decided to use a breadth-first search algorithm to solve this problem,

respecting the following rules:

• A state in the state space graph is identified by the (x, y) coordinates of the
current position of the army, meaning that there are 9 possible states.

• Do not place children in the frontier if their corresponding state is already in
the frontier or list of visited nodes.

• Stop when you place in the frontier a node which contains the goal state.
• When deciding which node to visit, if there is a draw, choose to visit the node
with the smallest x-coordinate first. If this still results in a draw, choose to

visit the node with the smallest y -coordinate first. For example, if there is a

draw between nodes whose states are (3,1) and (2,2), visit (2,2) first. If there

is a draw between (3,1) and (3,2), visit (3,1) first.
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- High computational cost (computing for
every point)

- Space/memory-intensive

- Good at approximating
complex functions

- Can be used for
non-linear data

- Simple distance metric
can be used (T/F)

Shay

Adwit

- Singular words may change the
meaning a lot e.g. "not", "never"
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