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A:  C
B:  E
C:  B
D:  E
E:  B
F:  B


2a:  The answer is (b), as picture shows,firstly, x1<t1, this requires a  line separate A from the other. The second split is the case where the first split is true. So node B,C,D are below the line .  The second split is x2 < t2. This requires a vertical line at t2 on the horizontal axis that only goes up to t1.The third split is when the second split is true. This means that all further operations are to the left of the line just described. The third split shows that node C is the case when x1 < t3. So there is a line at t3 separate C and D, C is blow the line.

2b:  The new center x-axis of A is (2+(-1)+(-2)+(1))/4 =0 , y-axis of A is ((-1)+2+1=2)/4 =1, similarly B is (2,-2), C is (0,2). The new assignments are:

	Cluster 
	Data Point 
	New

	A
	(2,-1)
	B

	A
	(-1,2)
	C

	A
	(-2,1)
	A

	A
	(1,2)
	C

	B
	(4,0)
	B

	B
	(4,-1)
	B

	B
	(0,-2)
	B

	B
	(0,-5)
	B

	C
	(-1,0)
	A

	C
	(3,8)
	C

	C
	(-2,0)
	A

	C
	(0,0)
	A



So, C is the cluster containing the fewest number of data point, the number is 3.


4c: Knowledge bases, databases, inference engines, interpretation devices and user interfaces

4d: 
The advantages of K-Means are:
1) The principle is relatively simple, the implementation is also very easy, and the convergence speed is fast.
2) The clustering effect is better.
3) The interpretability of the algorithm is relatively strong.
4) The main parameter that needs to be adjusted is only the number of clusters k.
The disadvantages of K-Means are:
1) The choice of K value is not easy to grasp
2) It is difficult to converge for non-convex data sets
3) If the data of each hidden category is unbalanced, for example, the amount of data of each hidden category is seriously unbalanced, or the variance of each hidden category is different, the clustering effect is not good.
4) Using the iterative method, the result obtained is only a local optimum.


3a: 
P(outlook=sunny|yes)*P(Temperature=Cool|yes)*P(Humidity=Normal|yes)*P(Wind=Stron|yes)*P(yes)
=2/9 *3/9*6/9*3/9*9/14
=0.01058
P(outlook=sunny|no)*P(Temperature=Cool|no)*P(Humidity=Normal|no)*P(Wind=Stron|no)*P(no)
=2/9*3/5*1/5*1/5*3/5*5/14
=0.00857
So, game will be played today as p(play=yes|Outlook=Sunny, Temperature=Cool, Humidity=Normal, Wind=Strong)>p(play=no|Outlook=Sunny, Temperature=Cool, Humidity=Normal, Wind=Strong)


3b: 
1.More datasets can improve the diversity of data, so the accuracy of the model will be higher, but after a certain level of datasets, there will be little impact.
2.No, because it will lead to overfitting.


4a:
1.Accuracy = 400/500=0.8
2.precision = 70/100=0.7
3.recall=70/140=0.5

4c
1.negative (-)
2.negative (-)
3.positive (+)
4.no,I don’t agree with setting K =11, because the number of  negative (-) instances is 5,  all data points will now belong to the positive (+) .


