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請作答於答案卷 

一、True or false. (2％×10＝20％) 

（ ）1. )()()( CABACBA  . 

（ ）2. The two compound propositions RQP   and )( QRP   are 

equivalent. 

（ ）3. The “bubble sort” is a sorting that uses passes where successive items are interchanged 

if   they are out of order, and it has )log( nnO  complexity. 

（ ）4. A “countable set” is a finite set that can be placed in one-to-one correspondence with 

the set of positive integers.  

（ ）5. The coefficient of 65 yx  in the expansion of 11)5( yx is 6)5(
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（ ）6. The relation R on Z×Z defined by (a,b)R(c,d) if and only if (a+d)=(b+c) is an 

equivalence relation. 

（ ）7. If 1R and 2R are reflexive relations on a set S, then 21 RR   is reflexive. 

（ ）8. There exits a graph G with five nodes (vertices) and the degree sequence being 

{5,4,4,3,1}. 

（ ）9. The complete bipartite graph nnK ,  with 3n is a nonplanar graph. 

（ ）10. Let T be the minimum spanning tree of a graph G. Then the shortest path between any 

pair of two nodes (vertices) u and v of G is the path between u and v in T. 

 

二、Answer the following questions. (30％) 

(4%) 1. State the well-ordering property. 

(4%) 2. State the pigeonhole principle. 

(4%) 3. List all the derangement of the string 1234. 

(4%) 4. State the Four Color Theorem. 

(4%) 5. State Dirac’s Theorem (for any simple graph to have a Hamiltonian circuit). 

(10%) 6. Consider the poset ({3,5,9,15,24,45}, | ). 

       6.1) Find the maximal elements. 

       6.2) Find the minimal elements. 

       6.3) Is there a greatest element? 

       6.4) Find all upper bounds of {3,5}. 

       6.5) Find the least upper bound of {3,5} if it exists. 
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三、Solve the following problems. (12.5％×4=50％) 

1. Prove that 3/)2)(1()1(...433221  nnnnn , where n is a positive integer, by 

mathematical induction. 

 

2. Consider the equation x+y+z=11, where x, y and z are nonnegative integers. 

  2.1) How many solutions does it have? 

  2.2) How many solutions does it have if the condition 3,2,1  zyx  is satisfied? 

  2.3) How many solutions does it have if the condition 47,36,25  zyx  is 

satisfied? 

 

3. Solve the recurrence relation 321 6116   nnnn aaaa  with the initial conditions 

17,7,4 210  aaa . 

 

4. Show that if G is a bipartite simple graph with v nodes (vertices) and e edges, then 

4/2ve  . 

 

 

 

 


