

注意事項：本試題共3頁，請在答案卷上依序作答，並清楚標示作答的題號，否則不予計分。

[離散數學] 50%

1. (9%) Let p, q be statements. T stands for truth value and F stands for false value. The logical connectives are (: conjunction, (: disjunction, (: implication, (: not. The ( represents logically equivalence, and the ( is logically implication. 


The Sheffer stroke connective | is defined as

 
Please represent the following connective using Sheffer stroke connective | .


(a) (p



(b) p ( q


(c) p ( q
2. (6%) Let X = {n(N | n divides 30030}, and define a function f: X ( X , f(n) =
[image: image1.wmf]n

30030

.


(a) Show that f is one-to-one.


(b) Show that f is onto.

3. (5%) How many ways can 30030 be factored into three positive integer factors, each greater than 1, with no regard to the order of the factors?

4. (5%) The definition of Fibonacci number sequence is 
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  Prove by induction that, for n ≥1, the nth Fibonacci number is 
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5. (5%) Give an explicit formula for the following recurrence relation:
s0 = 1, s1 = -3, and sn = -2sn-1 + 3sn-2  for n ≥ 2.

6. (5%) Determine the number of positive integers n, 1 ( n ( 1000, that are not divisible by 2, 3, 5, or 7.

7. (7%) Determine the number of nonnegative integer solutions to the following pair of equations
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8. (8%) Let S = {1, 2, 3, 4, 5} ( {1, 2, 3, 4, 5}.  Define the relation R on S by (x1, y1) R (x2, y2), if |x1 - y1| = |x2 - y2|. 

(a) Verify that R is an equivalence relation on S.

(b) List the partition of all equivalence classes partitioned by R.

[線性代數] [50%]
9. (20%) State (with a brief explanation) whether the following statements are true or false. No grade point is given if there is no explanation provided for your answer. 

(a) [image: image8.png](ab,c)la+b+

1,a,b,c €R}



, W is a subspace of [image: image10.png]


.
(b) For a square matrix [image: image12.png]


, if all elements on the main diagonal are zero, then [image: image14.png]


 is not invertible.
(c) If [image: image16.png]


 is a [image: image18.png]3x3



 matrix with [image: image20.png]det(A) =




, then [image: image22.png]det(24°A71)




.

(d) Let A be [image: image24.png]nXn



 matrix and [image: image26.png]det(A) # 0



, then the system of equations [image: image28.png]


 has more than one solution.

(e) Let [image: image30.png]T(x) = Ax



and [image: image32.png]


 , [image: image34.png]basis of ker(T)



 is [image: image36.png](1,1,—1)



.

10. (10%) Find an orthonormal basis for the solution space of the following homogeneous system of linear equations: [image: image38.png]X+, +2x,
2%, + X, + 203 + 27,





11. (10%) Determine the area of the triangle having vertices [image: image40.png]A(1,0,1)



, [image: image42.png]B(2,1,0)



, and [image: image44.png]c(1,1,—1)



.

12. (10%) Let [image: image46.png]—6

103
107
-2 —12

]



, 
 B=
(a) find three elementary matrices [image: image50.png]


, [image: image52.png]


, and [image: image54.png]


 such that [image: image56.png]E,E,E,A=B



.
(b) find [image: image58.png]Ef

1



, [image: image60.png]-1
E;



, and [image: image62.png]—1
E;



.



國立臺南大學 101學年度  資訊工程學系碩士班  招生考試  離散數學與線性代數  試題卷








p	q	p | q


F	F	 T


F	T	 T


T	F	 T


T	T	 F




















第 3 頁，共 3 頁

_1391068731.unknown

_1391069018.unknown

_1391260222.unknown

_1392618830.unknown

_1391069033.unknown

_1391068882.unknown

_1391067058.unknown

