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1.  Answer the following questions: 

(a) What difference between PL(Propositional Logic) and FOL(First-Order Logic)? (L7: P4,7)

(b) Please explain some new concepts: 1) Object, 2) function, 3) property, 4) relation, and 5) predicate. (L7: P5-6)

(c) What about the model for FOL? Which component is required in FOK model? (L7: P-9)

(d) In FOL, what are: 1) variable symbols; 2) connectives; 3) quantifiers; 4) ground terms? (L7: P12-13)
(e) What is the difference between “∀x ∃y P(x, y)” and “∃x ∀y P(x, y)”? Please give an example. (L7: P16)
(f) Please do some explanation: AI(Artificial Intelligence) vs ML(Machine Learning) vs DL (Deep Learning). (L7: P30-31)

(g) What is image histogram? What are peaks and plains in image histogram? Compare the differences between two types of bimodal histograms. (L7: P39-40)
(h) Understand the point operation. Contrast enhancement is the main application of pixel operation. Two methods of contrast enhancement are introduces in this lecture. Please compare them. (L7: P41-45)

(i) Why neighbourhood operations? Give the applications of group operations.  (L7: P46-47)

2.  P (x, y) represents the statement “x + 2y = xy”, where x and y are integers. Determine the truth value of the following statements.

(a) P (1, −1)
(b) P (0, 0)
(c)   ∃y P (3, y)
(d) ∀x∃y P (x, y)
(e)   ∃x∀y P (x, y)
(f)   ∀y∃x P (x, y)
(g) ∃y∀x P (x, y)
(h) ¬∀x∃y ¬P (x, y)
3.  Write the statements.
(a) Let the predicate F(x) to denote “x visited France” and P(x) to denote “x stayed in Paris”. Assume the universe of discourse for x consist of all people in the world, write in symbols using predicates and quantifiers: “Everyone who visited France stayed in Paris.”

(b) Let x represents students, y represents courses, and T (x, y) means “x is taking course y”. Write “No course is being taken by all students.” in symbol.

(c) Let the predicate P(x) to denote “x stayed in Paris”. Assume the universe of discourse consists of all students in the class. Write “There are at least two students in the class who have stayed in Paris.” in symbol.
4.  Use quantifiers and predicates to express the following statements. You should assume that the domain of discourse consist of all students in the class and you should only make use of predicates with two variables. 
(a) There is a student in the class who can speak Japanese.

(b) Every student in the class plays one kind of sports.

(c) Some student in the class has visited London but has not visited Tokyo.

(d) All students in the class written programs with at least one programming language.

(e) There is a student in this class who has passed all the courses offered by at least one of the department in the university.

5.  Please check the convolution result in P50. Now there is an input image and a mask as below. Could you give the convolved image? 
                   Mask                                     Input image

	-1
	2
	1

	-1
	2
	1


	4
	4
	7
	1
	9

	4
	3
	8
	2
	9

	3
	5
	9
	8
	9

	3
	6
	9
	8
	9

	3
	6
	10
	9
	9


6.  There are two methods of noise reduction: low pass filter and median filter (P53-58). Please give the noise reduction results of the input image in Q6 by using a) the mask of mean filter: 
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, and b) the mask of median filter: 
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. 
7.  In P60-61 there are some examples of filter operations. Please point out the difference of Low-pass filters, High-pass filters and Edge enhancement filters. Notice that the “0”-Sum mask for Edge enhancement filters and “1”-Sun for others.
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