九十六學年度第二學期 離散數學 小考一 (Ch 1~ Ch 3.2) (資一甲)
班級：                   學號：                    姓名：                   

1. 請將下列句子寫成數學式：
(a) (2%) The product (乘積) of two negative integers a and b is positive. (    a,b (Z(  ab > 0   
(b) (3%) The absolute (絕對) value of the sum of two integers a and b does not exceed (超過) the sum of the absolute values of these integers. (    a,b (Z,  |a+b| ( |a| + |b|   
2. (8%) Let P(x) be the statement “x+1 > 2x”. If the domain consists of the integers, what are the true values?
(a) P(0)   T     (b) (x P(x)   F     (c) (x P(x)    T      (d) (!x P(x)   F   
3. (10%) Determine the truth values of these statements if the domain for all variables is the set of all integers.
(a) (x (y ( xy =  )   T       (b) (x (y ( xy = )   T        (c) (x (y ( x2 + y2 > 0 )   F   
(d) (x (y ( x+y=2 ( 2x+3y=5)   T       (e) (x (y ( z ( z = xy)/2 )    F  
4. (6%) Determine whether each of these statements is true or false.
(a) {5} ( {5, {5}}    T         (b) {} ( {(, {(, {(}}}    F         (c) {5} ( {5, {5}}    T     
5. Let A = {1, 2}, B = { b, c}. 
(a) (4%) What is the power set P(A) ?      {(, {1}, {2}, {1, 2}}                   
(b) (4%) Find the set A(B=    {(1,b), (1, c), (2,b), (2,c)}        
6. Let A, B, C be sets with |A|=5, |B|=10, |C|=8, |A∩B|=3, |B∩C|=5, |A∩C|=2, and |A∩B∩C|=1.
(a) (2%) |A∪B| =  12      (b) (2%) |A(B| =  9      (c) (4%) |A∪B∪C| =   14  
7. Let A i = {, 3, 4, …, i} for i = 2, 3, 4, ….  Find (a) (2%) A6 =   {, 3, 4, 5, 6}      
(a) (3%) What is the set 
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8. (7%) Determine whether f is a function from Z to Z. If the answer is yes, determine whether f is one-to-one 
or onto. (Y or N)
(a) f (x) = 2x2+2,       function:   Y       1-1:    N       onto:    N      
(b) f (x) =
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,       function:   N       1-1:            onto:          
(c) f (x) = (x/2(,       function:   Y       1-1:    N       onto:    Y      
9. Provide a simple formula for the term an of the integer sequences that begins with the given lists:  
(a) (6%) 2, 0, 8, 0, 32, 0, 128, 0, 512, 0, …
(b) (7%) 1, 0, 2, 5, 9, 14, 20, 27, 35, 44, …
(首項為a1，不可用an1表示an)
Sol: (a)  
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10. (10%) For the following algorithm, input a = 32 and find its output by listing all steps.  


                                     Sol:   Input:  a = 32
                                           Run:  i = 0
                                               (While) (1) a = 32>0  (  a = 15,  i = 1
                                                      (2) a = 15>0  (  a = 7,  i = 2
                                                      (3) a = 7>0  (  a = 3,  i = 3
                                                      (4) a = 3>0  (  a = 1,  i = 4
                                                      (5) a = 1>0  (  a = 0,  i = 5
                                                      (5) a = 0跳出while
                                            Output: i=5

11. (10%) Describe an algorithm that finds the sum of all the integers a1, a2, …, an. 
Sol:

12. (10%) Find the least integer n such that f(x) is O(xn) for each of these functions.
(a) f (x) = (x2 + 8)(x + 1)
(b) f (x) = (x3 + 2xlogx) / (x2 + 2x)
Sol:

(a) f (x) = (x2 + 8)(x + 1) ( (x2 + 8x2)(x + x) = 18x3
( f (x) is O(x3)  ( n = 3

(b) 
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( f (x) is O(x)  ( n = 1
九十六學年度第二學期 離散數學 小考一 (Ch 1 ~ Ch 3.2) (資一乙)

班級：                   學號：                    姓名：                   

1. 請將下列句子寫成數學式：
(a) (2%) The sum of two positive integers a and b is positive. (                             
(b) (3%) The absolute (絕對) value of the sum of two integers a and b does not exceed (超過) the sum of the absolute values of these integers. (                             
2. (8%) Let P(x) be the statement “2x+1 > x”. If the domain consists of the integers, what are the true values?
(a) P(0)         (b) (x P(x)          (c) (x P(x)          (d) (!x P(x)       
3. (10%) Determine the truth values of these statements if the domain for all variables is the set of all integers.
(a) (x (y ( x+y =  )            (b) (x (y ( xy ( )            (c) (x (y ( x2 + y2 > 0 )       
(d) (x (y ( x+y=2 ( 2x+3y=5)           (e) (x (y ( z ( z = xy)/2 )       

4. (6%) Determine whether each of these statements is true or false.
(a) {5} ( {5, {5}}              (b) {(} ( {(, {(, {(}}}              (c) ( ( {5, {5}}          
5. Let A = {1, 2}, B = {b, c}. 
(a) (4%) What is the power set P(A) ?                                             
(b) (4%) Find the set A(B=                                        
6. Let A, B, C be sets with |A|=5, |B|=9, |C|=7, |A∩B|=3, |B∩C|=4, |A∩C|=3, and |A∩B∩C|=2.
(a) (2%) |A∪B| =          (b) (2%) |A(B| =          (c) (4%) |A∪B∪C| =      
7. Let A i = {3, 4, 5, …, i} for i = 3, 4, 5, ….  Find (a) (2%) A7 =                   
(a) (3%) What is the set 
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8. (7%) Determine whether f is a function from Z to Z. If the answer is yes, determine whether f is one-to-one 
or onto. (Y or N)
(d) f (x) = 2x2+1,       function:            1-1:            onto:           
(e) f (x) =
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,     function:            1-1:            onto:          
(f) f (x) = (x/2(,       function:            1-1:            onto:           
9. Provide a simple formula for the term an of the integer sequences that begins with the given lists:  
(a) (6%) 0, 4, 0, 16, 0, 64, 0, 256, 0, …
(b) (7%) , 3, 5, 8, 12, 17, 23, 30, 38, 47, …
(首項為a1，不可用an1表示an)

10. (10%) For the following algorithm, input a = 33 and find its output by listing all steps.  


11. (10%) Describe an algorithm that finds the product (乘積) of all the integers a1, a2, …, an. 
12. (10%) Find the least integer n such that f(x) is O(xn) for each of these functions.
(a) f (x) = (x2 + 3xlogx)(x + 1)
(b) f (x) = (x3 + 2x) / (x2 + x)


Procedure test(a : positive integer)


i := 0


while a > 0�begin


    a := (a/2(�    i := i+1�end


{output the value of i}





Procedure test(a : positive integer)


i := 0


while a > 0�begin


    a := ((a1)/2(�    i := i+1�end


{output the value of i}





Procedure sum(a1, a2, …, an : integers)


sum := 0


for i := 1 to n�    sum := sum + ai�{output sum}
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