九十六學年度第二學期 離散數學 期中考 (小考1、Ch3.1、Ch 3.3 ~ Ch4.1) (A)
班級：                   學號：                    姓名：                   

1. (a) (3%) Which positive integers less than 12 are relatively prime to 12?                     
(b) (2%) (寫出數學式) The absolute value of the product of two integers a and b does not exceed the product of the absolute values of these integers. (                    
2. (5%) Determine the truth values of these statements if the domain for all variables is the set of all integers.
(需解釋原因才給分)
(a) (x (y ( x+y <  )                                           
(b) (x (y ( x+y < )                                           

3. Let A, B be sets with |A|=6, |B|=9, and |A(B|=7.  (a) (3%) |A∩B| =           (b) (2%) |A∩B| =         
4. Let A i = {i, i+1, …, 1, 0, 1, , …, i} for i = 1, 2, 3, ….  Find (a) (2%) A3 =                     
(b) (3%) What is the set 
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5. (10%) Provide a simple formula for the term an of the integer sequences that begins with the given lists: 
2, 5, 9, 14, 20, 27, 35, ….   (首項為a1，不可用an1表示an)
 
6. (a) (15%) List all the steps used to search for 4 in the sequence 1, 3, 5, 7, 9, 11, 13, 15, 17 using a binary search.
(b) (5%) How many comparisons are used in (a)?


7. (5%) The following algorithm can evaluate a polynomial anxn +an1xn1 +… +a1x + a0 at x = c. Please find its time complexity.  



8. (5%) Find the least integer n such that f(x) is O(xn) for the function: f (x) = (x2 + 2xlogx) / (x2 + xlogx +1).

9. (10%) How many zeros are there at the end of 78!?

10. (10%) How many divisions are required to find gcd(105, 304) by Euclidean algorithm? 

11. (20%) Use mathematical induction to show that 12+22+…+n2 = n(n+1)(2n+1)/6 when n is a positive integer.
九十六學年度第二學期 離散數學 期中考 (小考1、Ch3.1、Ch 3.3 ~ Ch4.1) (B)
班級：                   學號：                    姓名：                   

1. (a) (3%) Which positive integers less than 10 are relatively prime to 10?                     
(b) (2%) (寫出數學式) The absolute value of the product of two integers a and b does not exceed the product of the absolute values of these integers. (                    
2. (5%) Determine the truth values of these statements if the domain for all variables is the set of all integers.
(需解釋原因才給分)
(a) (x (y ( xy <  )                                           
(b) (x (y ( xy ( )                                           

3. Let A, B be sets with |A|=6, |B|=11, and |A(B|=7.  (a) (3%) |A∩B| =           (b) (2%) |A∩B| =         

4. Let A i = {i, i+1, …, 1, 0, 1, , …, i} for i = 1, 2, 3, ….  Find (a) (2%) A4 =                     
(b) (3%) What is the set 
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5. (10%) Provide a simple formula for the term an of the integer sequences that begins with the given lists: 
3, 6, 10, 15, 21, 28, 36, ….   (首項為a1，不可用an1表示an)
 

6. (a) (15%) List all the steps used to search for 4 in the sequence 1, 3, 5, 7, 9, 11, 13, 15, 17 using a binary search.
(b) (5%) How many comparisons are used in (a)?


7. (5%) The following algorithm can evaluate a polynomial anxn +an1xn1 +… +a1x + a0 at x = c. Please find its time complexity.  



8. (5%) Find the least integer n such that f(x) is O(xn) for the function: f (x) = (x2 + 2xlogx) / (x2 + xlogx +1).

9. (10%) How many zeros are there at the end of 80!?

10. (10%) How many divisions are required to find gcd(105, 303) by Euclidean algorithm? 

11. (20%) Use mathematical induction to show that 12+22+…+n2 = n(n+1)(2n+1)/6 when n is a positive integer.

Procedure binary_search (x: integer; a1,a2,…,an : increasing integers)


i := 1


j := n


while i < j


begin


    m := ((i + j) / 2(


    if x > am then i := m + 1


else j := m


end


if x = ai then location := i


else location := 0


{location is the output}





Procedure Horner (c, a0, a1, a2, …, an : real numbers)


y := an�for i := 1 to n


   y := y * c + an i


{output y = an cn + an 1 c n 1 + …+a1 c+a0 }





Procedure binary_search (x: integer; a1,a2,…,an : increasing integers)


i := 1


j := n


while i < j


begin


    m := ((i + j) / 2(


    if x > am then i := m + 1


else j := m


end


if x = ai then location := i


else location := 0


{location is the output}





Procedure Horner (c, a0, a1, a2, …, an : real numbers)


y := an�for i := 1 to n


   y := y * c + an i


{output y = an cn + an 1 c n 1 + …+a1 c+a0 }








(背後尚有試題)
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