100學年度第1學期圖形理論期中考 (含小考1, Ch3, 13)  學號：             姓名：                

1. Let G be the following graph.  
(a) (7%) What is the induced subgraph G[1, 2, 4, 5, 6, 8]?
(b) (7%) What is the simple contraction of G by the edge {1, 6}?
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2. (8%) Determine whether the graphs G and H shown below are isomorphic. (若你的答案是yes，請在右圖節點上標出所對應的G節點編號；若你的答案為no，請解釋原因。)




3. (8%) For the following 2-regular graph C5, find a 3-regular graph that contains C5 as a subgraph.





4. (a) (3%) Let T be a tree on 50 vertices, how many edges does T have?         
(b) (10%) Let T be a regular binary tree on 50 vertices (each vertex has 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? 
5. (a) (2%) For the graph G, find the distance (a, m).
(b) (10%) Find the eccentricity of each vertex in G.
   (直接標在圖中節點旁邊即可) 
(c) (4%) Find the center of G.
(d) (6%) Find the diameter and radius of G.
6. (a) (7%) For the following graph H, run the breadth-first search algorithm to find the breadth-first search tree.
     (起點為v1，編號小的優先，請寫出queue、畫出tree、並在點上標出各節點加入tree的順序)
  (b) (8%) For the following graph H, run the depth-first search algorithm to find the depth-first search tree.
     (起點為v1，編號小的優先，請畫出tree、並在點上標出各節點加入tree的順序)
7. (20%) Let G be the weighted graph shown below. Use Dijkstra’s algorithm to compute the distance (v1, vi)
for each vi ( V(G), and determine a shortest v1-v9 path. (請列過程，編號小的優先)
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(背面尚有試題)


