1810705 – Kristian Cole – AI and ML Jan Exam 2021
Question 1
1a
6    4             8
_ * _             _
9    9            27
_____  =     ___    =     2.66
    9	        9

1b
The probability values numerical error is called the zero frequency  problem, this can be fixed by using a smoothing technique to solve the problem.
The smoothing technique can be applied by adding a 1 to the numerator and adding K to the denominator.
Question 2
2a. 
Uninformed Search: an uninformed search has no additional information on the end goal other that the problem provided. Examples of an uninformed search are the depth first search and the breadth first search.
Informed Search: an informed search is a search that has information on the goal state and provides a more efficient searching. Examples of this is the graph search and the greedy search
2b.
The operation of Dijkastras algorithm is to find the shortest path possible, which in turn is the least computationally expensive path possible.
The algorithm is based on vertices in a graph that each have individual weights applied to them. For example there are four vertices in a graph A-D. A is the starting point and D being the end point. B and C each have weights and can be chosen to reach vertex D. B is weighted as 5 and C is weighted as 4. Each graph vertex is tested for its least expensive path. In this Case C is the shortest path weighted a 4 not B’s 5.
Because Dijkastras algorithm tests every possible vertex route this can be wholly expensive when performing the algorithm on a large set of vertices running the time and space complexity to a higher level of calculation.
The time complexity of the algorithm is 0 (v2) but a minimum priority queue changes it to 0(v + e log V).
2c.
Dijkastras algorithm can be adapted to the become the A* shortest path algorithm by firstly having all weights known for each vertext, secondly by applying the heuristic greedy first search pattern that A* follows. Where Dijkastras tests every vertex in a blind search then performs a calculation to find the best A* picks the best vertex first regardless if the next vertex is not the best it find the best of the bad weights and follows through. This in turn brings down the time taken to traverse a weighted graph. The constraint is that some vertexs may not have the best weight but this is sacrificed for the time taken to scan an entire graph and the only choosing vertexs that are close to the start and end points.
2d.
Path 1
A – B = 24
B – C = 12.3
C – D = 6.3
Total = 24 + 12.3 + 6.3 = 42.6
B – E = 8.4
E – F = 8.4
F – C = 6.3
C – D = 6.3
Total = 24 + 8.4 + 6.3 + 6.3 = 45
F – H = 9.6
H – D = 9.3
Total 24 + 8.4 + 9.6 + 9.3 = 51.3
Path 2
A – G = 9
G – E = 10.5
E – F = 8.4
F – C = 6.3
C – D = 6.3
Total = 9 + 10.5 +8.4 + 6.3 + 6.3 = 40.5
G – H = 27
H – D = 9.3
Total = 9 + 27 + 9.3 = 45.3
Least Expensive Path = A – G – E –F – C - D

Question 3 
3a.
Pseudo Code:
1. Randomly generate a set of possible solutions to the presented data:
For example the code 111110 would have possible solutions in 
111100
111000	
110000
100000
2. Utilize a fitness function to test each possible solution and evaluate. Each of the codes as above would be defined by crossover and mutation, where there is a 1, there now test a 0 instead.
3. The best solutions are retained and generate new possible solutions, each of the crossover and mutations are tested for validity and retained if successful.
4. Repeat the previous two steps until successful solution is found and apply termination condition
3b.
The common terminating conditions used by genetic algorithm are effective because they are triggered when a maximum number of generations have been produced.
3c.
Parent 1: 18456732
18 * 18 = 324 / 20858837 = 0.0
4567 * 4567 = 20857489 / 20858837 = 0.09
32 * 32 = 1024 / 20858837 = 0.0
Parent 2: 35897162
35 * 35 = 1225 / 80483910 = 0.0
8971 * 8971 = 80478841 / 80483910 = 0.0
62 * 62 = 3844 / 80483910 = 7.7
Child results:
1. 18456762
2. 35456762


Question 4

4a.
Supervised Learning: is the presence of a supervisor as a teacher to the application. The AI application is trained using data that is tagged with the correct answer and from applied further data sources the AI can correctly make the right decision on each piece of data.
The AI could be taught the colour of an object and compare this decision to future problems by classifying the particular object to a colour and labelling the data as such.
Unsupervised Learning: is the AI does not know the classification or label of the information and allowing the AI to act on the information without guidance. The AI sorts the information according to similarities and patterns, without training on the data.
Thed AI utilizes clustering of data and applies rules of association to learning the solution to the problem.
4b.
Naïve Bayers ML is supervised learning because the algorithm works from having complete knowledge of the information and applying probabilities to calculate the best possible outcome. An example of this is knowing that a King with appear in a deck of 52 cards a certain number of times but using bayers to calculate the odds of the King card being picked based on the number of cards and amount of kings present in the pack.
K Means algorithm is unsupervised learning because the algorithm traverses all the information and tests whether or not is meets the best criteria. An example of this is finding the centroid of a data source that requires the data is split into a cluster of three. Each cluster is scanned for the data point that lies at the centre of the cluster. This involves scanning each data point to see if they are closer to each other than other data points. Once the centroid has been found of each cluster the calculation of the higher value cluster can be found.
4c.
The purpose of the synaptic weights wk1, wk2, wk3 is to apply the importance of the input value to the end result. In the case of figure 4a wk3 has a weight of 0.22 and will apply a greater influence over the result because it has a higher weight that wk1 and wk2.
4d.
Summing junction = (x1 * wk1(0.8)) + (x2 * wk2(0.22)) + (x2 * wk3(0.12)) = 1.6
1.6 / 3 = 0.5
0.5 > 0.3 = true
Output = 1.
The ReLU is preferred to the logistic function because ReLU produce zero point values over Logistic functions which produce non zero point values that require an further calculations to work them out.




