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1.0 [bookmark: _Toc41568445]Task One


[bookmark: _Toc41568446]1.1	aFunc1()
	
	O(n) [1]
	

[bookmark: _Toc41568447]1.2	aFunc2()
	
	O(n)


[bookmark: _Toc41568448]1.3	aFunc3()
	
	O(n2)


2.0 [bookmark: _Toc41568449]Task Two


2.1 [bookmark: _Toc41568450]First()










	
2.2 [bookmark: _Toc41568451] Second()




2.3 [bookmark: _Toc41568452]Third()


	

[bookmark: _Toc41568453]3.0	Task Three


[bookmark: _Toc41568454]	3.1	Pre-Order Traversal
	
	Pre-Order, NLR (Node, Left, Right)

	First Node Visited:	J
	Consecutive Visits:	E, C, B, H, F, I, M, K, P, O, T
[bookmark: _Toc41568455]	3.2	Post-Order Traversal

	Post-Order, LRN (Left, Right, Node)

	First Node Visited:	J
	Consecutive Visits:	B, F, I, H, C, E, K, O, T, P, M


[bookmark: _Toc41568456]4.0	Task Four


[bookmark: _Toc41568457]	4.1	Insertion Operation

The insertion operation should preserve the structure of the original binary search tree.  The addition of node L will begin by looking at the trees root, in this case J.  Because the new node L, is larger than the root J, L will be added somewhere to the right-hand side of the tree.

Next, the node M is visited.  Because L is slightly smaller than the current node M, the additional node L will be added somewhere to the left-hand side.

Finally, K is then visited.  Because the new node L is larger than the current node K, L can be successfully added has a child to the right-hand side of K.  The addition of any new node on a binary search tree, can only be added to the tree in the form of a child / leaf.


[bookmark: _Toc41568458]	4.2	Analysis and Time Complexity
	
Time complexity for binary search tree operations can be analysed by O(h) where h is the height of the given tree.


[bookmark: _Toc41568459]		4.2.1	Best Case Scenario

The operation within the given tree can be considered a best-case scenario because the tree is balanced, requiring less comparisons when searching a value [2];

O(Log n)


[bookmark: _Toc41568460]4.2.2	Worst case Scenario
		
The worst case of scenario would be considered when a tree offers no benefits of either search, insertion or deletion, because it requires a comparison of every node within the tree [2];

O(n)
Example of a Skewed BST

 A
B
C
D

		








		

[bookmark: _Toc41568461]5.0	Task Five

Removal of the parent node E from the given search tree, would be completed by looking for the next largest character within the right-side of its subtree, in this case F.  Then node E can then be successfully deleted by replacing with the identified child F, resulting in the following tree structure [3];
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[bookmark: _Toc41568462]6.0	Task Six

The depth first search algorithm is used to explore both the nodes and edges of a graph, and runs with the time complexity of O(V+E), where V refers to the number of nodes, and E represents the number of edges within the graph itself.  With larger graphs both search time and memory usage can become excessive.  The algorithm may fail to terminate if any branch within the graph appears infinite [4] [5].

	Iteration
	Output
	Stack

	1
	C
	C

	2
	C, K
	C, K

	3
	C, K, D
	C, K, D

	4
	C, K, D
	C, K

	5
	C, K, D, O
	C, K, O

	6
	C, K, D, O
	C, K

	7
	C, K, D, O
	C

	8
	C, K, D, O, O
	C, O

	9
	C, K, D, O, O, L
	C, O, L

	10
	C, K, D, O, O, L
	C, O

	11
	C, K, D, O, O, L
	C

	12
	C, K, D, O, O, L, W
	C, W

	13
	C, K, D, O, O, L, W, N
	C, W, N

	14
	C, K, D, O, O, L, W, N
	C, W

	15
	C, K, D, O, O, L, W, N
	C

	16
	C, K, D, O, O, L, W, N
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First()

First()	1000	2000	4000	8000	12000	20.05	80.099999999999994	320.3	1290	2700	


Second()

Second()	1000	2000	4000	8000	12000	10	19.8	41	83	12	


Third()

Third()	1000	2000	4000	8000	12000	120.1	120.2	119.5	122.1	121.1	
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