1. Explain the terms LIFO and FIFO, giving an example data structure associated with each. Give an example where each may be used within an operating system.
[4 marks]
1. Identify two operations suitable for use with a LIFO structure and provide pseudocode which details each operation.					[6 marks]

     (c)	Using the ideas of dynamic memory allocation and the concept of a list node describe, using pseudo-code, a detailed algorithm for a function that will delete an item from an ordered linearly linked list. In your answer comment on any potential problems associated with your implementation.
										[10 marks]

(a) Big “Oh” notation is often used to describe the computational complexity of an algorithm, for example sort algorithms may be categorized as either order n2 or nlogn.  Explain what is meant by these two terms and why it is useful to categorize sorts this way.  Identify an algorithm for any sort that you have studied that is categorized as being of the order nlogn. 
[6 marks]


(a) Describe the operation of Dijkstra’s algorithm. Provide an analysis of this algorithm including a discussion of its running time and memory storage requirements. Discuss the purpose of any data structures used in its implementation. 
[12 Marks]

(b)  Illustrate the operation of Dijkstra’s algorithm using the graph shown below. List the state of both the open and closed lists at each iteration of the algorithm.
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ANSWER:

Closed List: A(0,A) initial node.
	
	Closed List
(read vertically)
	Open List (Frontier)
(read horizontally)

	1
	A(0,A)
	B(3,A)
	G(8,A)
	

	2
	B(3,A)
	E(6.5,B)
	G(8,A)
	C(12,B)

	3
	E(6.5,B)
	G(7.8,E)
	F(9.3,E)
	C(12,B)

	4
	G(7.8,E)
	F(9.3,E)
	H(11.9,G)
	C(12,B)

	5
	F(9.3,E)
	H(11.4,F)
	C(12,B)
	

	6
	H(11.4,F)
	C(12,B)
	D(13.5,H)
	

	7
	C(12,B)
	D(13.5,H)
	
	

	8
	D(13.5,H)
	
	
	


(c) Show how Dijkstra’s algorithm may be modified to produce the A* path finding algorithm.  Discuss the relative merits (or otherwise) of the A* pathfinding algorithm when compared with Dijkstra’s.						[8 Marks]

(a) Provide a description of a “binary tree” data structure and give a brief outline  of pre-order, post-order and in-order traversal.
[6 marks]
(b) Using the given tree of Figure 1, below (which stores information of an arithmetic calculation) read the data in the tree nodes by performing a post-order traversal of the tree. Write down the data read in the order in which the nodes are visited (ensure you indicate which is the first node visited in your answer). Repeat this process using a pre-order traversal.               [6 marks]
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Figure 1


(c) Define the term “binary search tree” and describe how data might be inserted into the tree. In particular comment upon any restrictions involved in inserting data. Draw the binary search tree created by inserting the keys: “EYESRIGHT” sequentially into an initially empty binary search tree. Hint: the key “E” is located at the root of the tree.

[8 Marks]

Q1  The following table records the execution time of 3 C++ functions, Func1(), Func2() and Func3(). Each of these functions has been timed (in milliseconds) when processing a range of data arrays containing data of size 500 data elements, 1000 data elements, 2000 data elements, 4000 data elements and 8.000 data elements.

	
	Data size in array elements

	
	500
	1000
	2000
	4000
	8,000

	Func1()
	10.0ms
	39.5ms
	160.3ms
	642.0ms
	4001.5ms

	Func2()
	10.0ms
	19.8ms
	41.0ms
	83.0ms
	160.0ms

	Func3()
	10.1ms
	10.7ms
	9.9ms
	9.7ms
	10.3ms



Table Q1

For each function, sketch a graph in your answer book showing the relationship between time and data size.  From this graph, or from the table Q1 above, estimate the time complexity of each function using Big Oh notation.
Func1() -> O(n2)
Func2() -> O(n)
Func3() -> O(c)

Graph of Data size vs Time func1(), followed by graph of func2 (in blue) and func3 in red.
[image: Chart, line chart
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