1. 是非題：敘述正確者請答Ｏ，錯誤者請答Ｘ 

(a) (2%) (x (P(x) ( Q(x)) ( ((x P(x)) ( ((y Q(y))
(b) (2%) (xy (P(x) ( Q(y)) ( ((y P(y)) ( ((x Q(x))

2. 填空題：
 For A={1,2,3,{4},5} and B={1,2,{1,2},4} determine

(a) (2%) The number of subset of A: 　　　　　
(b) (2%) The number of subset of A containing 3 elements and including the element “1” : 　　　　　
(c) (2%) {4}
[image: image1.wmf]Î

A? : 　　　　　(yes or no)

(d) (2%) {1, 2}
[image: image2.wmf]Ì

B ? : 　　　　　(yes or no)
(e) (4%) Power set P({1, 2})=　　　　　　　　　
3.  (9%) For X={1, 2, 3} , Y={a, b, c, f}

(a) The number of the relations from X to Y: 　　　　
(b) How many functions f: 
[image: image3.wmf]Y

X

®

 are one to one: 　　　　
(c) How many functions f: 
[image: image4.wmf]X

Y

®

 are onto: 　　　　
4.  (15%)考慮下列各Relation R，請依R是否具有Reflexivity（反身性），Symmetry（對稱性），Antisymmetry（反對稱性），Transitivity（遞移性）回答之。是者寫O，否者寫X， 

	題號
	Relation R on the set {1, 2, 3}

（以集合方式表示R）
	是否具有
反身性
	是否具有
對稱性
	是否具有
反對稱性
	是否具有
遞移性

	1
	{ (1, 1), (1, 2), (2, 3), (3, 2) }
	
	
	
	

	2
	{ (1, 1), (1, 2) }
	
	
	
	

	3
	{ (1, 1), (2, 3), (3, 2) }
	
	
	
	

	4
	{ (1, 1), (1, 2), (2, 2), (2, 3), (3, 2), (3, 3) }
	
	
	
	

	5
	{ (1, 1), (1, 2), (2, 2), (3, 3) }
	
	
	
	

	6
	{ (1, 1), (2, 2), (2, 3), (3, 2), (3, 3) }
	
	
	
	


5. (10%)下列16個選項中那5個與 p ( q 相等意義 (logic equivalence)? ：　   　　
	1
	(p ( q) ( ((p ( q)
	5
	(p ( q) ( ((p ( q)
	9
	(p ( q) ( ((p ( (q)
	13
	(p ( (q) ( ((p ( q)

	2
	(p ( q) ( ((p ( (q)
	6
	(p ( q) ( ((p ( q)
	10
	(p ( q) ( ((p ( (q)
	14
	(p ( (q) ( ((p ( q)

	3
	(p ( q) ( ((p ( q)
	7
	((p ( q) ( (p ( q)
	11
	((p ( (q) ( (p ( q)
	15
	((p ↔ q)

	4
	(p ( q) ( ((p ( (q)
	8
	((p ( q) ( (p ( q)
	12
	((p ( (q) ( (p ( q)
	16
	p ↔ (q


6. (Determinant) Evaluate the determinant of the following matrix (10%)
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7. (Change of Basis) Find the transition matrix corresponding to the change of basis from [v1, v2] to [u1, u2], where
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 (10%)
8. (Linear Transformation) Let L be the linear transformation mapping R2 into R3 defined by

L(x) = (x2, x1 + x2, x1 – x2)T
Find the matrix representation A of L with respect to the ordered basis [u1, u2] and [b1, b2, b3], where
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 (10%)

9. (Gram-Schmidt Orthogonalization Process) Let 
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(a) Use the Gram-Schmidt process to find an orthonormal basis for the column space of A (5%)
(b) Factor A into a product QR, where Q has an orthonormal set of column vectors and R is upper triangular (5%)

10. (Eigenvalues, Eigenvectors and Diagonalization) Given a matrix 
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(a) Factor A into a product of the form XDX-1, where D is diagonal (5%)
(b) Use the XDX-1 factorization to compute A-1 (5%)
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