九十九學年度第一學期 圖形理論 期中考 (小考1及Ch3)  學號：               姓名：                

1. Let G be the following graph. 
(a) (5%) What is the neighborhood N(1) of the vertex 1? 
(b) (7%) What is the induced subgraph G[1, 2, 4, 5, 6]?
(c) (8%) What is the simple contraction of G by the edge {4, 6}?
            


2. (10%) Show that there is no tournament on 10 vertices all of whose vertices have the same outdegree.
3. (10%) For the following 3-regular graph G, find a 5-regular graph that contains G as a subgraph.
            





4. (10%) Draw two regular binary trees T1 and T2 on 15 vertices, where the heights ht(T1)= 3 and ht(T2)=7.

5. (10%) Let T be a tree on 50 vertices with each vertex of degree three or less. Let x, y, and z denote the number of vertices in T of degree 1, 2, and 3. If x =20, what are the numbers y and z? 
6. (a) (3%) For the following graph, find the distance (v3, v7).
(b) (12%) Find the eccentricity of each vertex in G. 
(c) (5%) Find the center of G.
(d) (10%) Find the diameter and radius of G.



7. (a) (5%) For the above graph G, run the breadth-first search algorithm to find the breadth-first search tree.
     (起點為v1，節點選擇時編號小的優先，請寫出queue及各節點加入tree的順序)
  (b) (5%) For the above graph G, run the depth-first search algorithm to find the depth-first search tree.
     (起點為v1，節點選擇時編號小的優先，請寫出各節點加入tree的順序)
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(背面尚有試題)


