九十五學年度第一學期 圖形理論 第一次小考       學號：               姓名：                

1. (10%) 翻譯並簡單解釋下列敘述：A nontrivial connected graph without a cut-vertex is called a nonseparable graph. Let G be a nontrivial connected graph. A block B of G is a subgraph of G that is itself a nonseparable graph and that is maximal with respect of this property.

Ans. 一個至少有兩點的連通圖，若沒有切點，稱為「不可分割圖」。令G是一個至少有兩點的連通圖，
一個G的區塊B是G的子圖，且是極大的不可分割圖。(註：最後兩句逐字翻譯的話是：它本身是不可分割圖，且對應此性質是極大的。)
2. (5%) (a) Prove that every graph of order n ( 2 has at least two vertices with the same degree.
(5%) (b) Is it true that every graph G of order n with (G) < n1 has at least three vertices of the same degree?
Sol: (a) If not, there is a graph G of order n ( 2, any two vertices have different degrees. 
∵ 0 ( deg(v) ( n1, ( v( V(G)
∴ ( x ( y ( V(G)  such that  deg(x) = 0 and deg(y) = n1
   i.e., x is not adjacent to y, but y is adjacent to x. This is a contradiction.
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(b) No. For example: 
[image: image2.wmf]15
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 (10%) Determine whether the graphs G1 and G2 shown below are isomorphic. (Please explain your reason.)




Ans: Since G1 is bipartite, but G2 contains triangles. G1 and G2 are not isomorphic. 
3. (5%) Find an induced 2-regular subgraph of maximum order of the graph G1 shown above.

Sol:
4. (15%) Determine whether the sequence s: 6, 6, 4, 4, 4, 3, 2, 1 is graphical and, if so, find a graph having s as its degree sequence.

s1:  6, 6, 4, 4, 4, 3, 2, 1
s2:    5, 3, 3, 3, 2, 1, 1
s3:      2, 2, 2, 1, 0, 1
s3’:     2, 2, 2, 1, 1, 0
s4:        1, 1, 1, 1, 0
s5:          0, 1, 1, 0
s5’:         1, 1, 0, 0
5. (10%) Let G be a graph of order 6 and size 11 with D(G) = {2, 3, 5}. How many vertices of degree 3 does G have?

6. (5%) Give an example of a graph G of order 6 with k(G) =2, (G) =1, and (G)=3.


7. (10%) Draw the graph P2 ( C3, give the order and size of Pm ( Cn.



8. (10%) Let S(Qn,) be the subdivision of the hypercube Qn. What are the order and size of S(Qn)?


9. (5%) Show that there exists a graph with more bridges than cut-vertices.



10. (10%) Prove or disprove: If G is a nontrivial connected graph, then G +K1 contains no bridges.


11. (a) (5%) Draw a tournament of order 5 all of whose vertices have the same indegree.
(b) (5%) Show that there is no tournament of order 6 all of whose vertices have the same indegree.
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s6:            0, 0, 0   (  graphical�
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n = 4, (G) = 2.


There are no three vertices of the same degree. 
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� EMBED Equation.3  ���








Sol:  





Sol:  





(b) If there is a tournament T of order 6 all of �whose vertices have the same indegree x, �then





  


   ( x is not an integer, a contradiction.





Sol: (a)





Sol:  





Sol:  Let the number of vertices of degree 2 is x, the number of vertices of degree 3 is y, then the number of vertices of degree 5 is 6xy.  (  2x + 3y + 5(6xy) = 11(2 = 22   (  3x + 2y = 8  (  x = 2, y = 1  �(  There is only one vertex of degree 3.     (Note. 其實此題無解，因這種degree的圖畫不出來)

















(The statement is true.)�Pf.  Let x be the vertex of K1. Choose any edge uv of G +K1.�    If both u, v(V(G), then u, x, v is a u-v path since ux ( E(G +K1) and vx ( E(G +K1).�      Therefore uv is not a bridge of G +K1.


    If u = x (the case v = x is similar), then there is another vertex w (V(G) since G is nontrivial,�      and there is a v-w path (say P) since G is connected. �      It implies that P ( {uw} is also a u-v path. Therefore uv is not a bridge of G +K1.





(   The order of S(Qn) is:  2n + 2n1 n


The size of S(Qn) is:  2n n








Sol:  The order of Qn is:  2n 


The size of Qn is:  2n1 n








The order of Pm ( Cn is:  mn 


The size of Pm ( Cn is:  mn + n(m1)











(背面尚有試題)
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