
MAD 3305 - GRAPH THEORY               FLORIDA INT'L UNIV. 

TEST #1 - SPRING 2021                        TIME: 75 min. 

Answer all 6 questions. No calculators, notes, or on-line data are allowed.  An unjustified answer  

will receive little or no credit.   Draw a line to separate each of the 6 solutions to the 6 questions.

   

 

 (15) 1. Find the distances from b to 
            each  of  the  other  vertices  of 

    the graph on the right by using 

   Dijkstra's  Algorithm. 

 

 

 

(20)   2 (a)    Find  a  graph  with  degree  

          sequence 〈5,4,3,2,2,2〉 by using the 

          Graphical  Sequence  Algorithm. 

   (b) For the graph on the right, find   

             a minimal spanning tree  by using   

             Prim’s Algorithm and starting at d. 

 

             

          (20)    3 (a)  Find the tree that corresponds to the sequence  〈3, 5, 1, 3〉  via the Prufer's  

  Tree Decoding Algorithm. 

                       (b)  The five  characters  a, b, c, d, e  occur with  frequencies   4, 12, 5, 20, 9;  

                      respectively.   Find an optimal binary coding for these five characters and  

                      the weighted-path length  of your coding  by using Huffman's algorithm. 

 

 

           (15)   4 (a) Explain what is the difference between a rooted tree R and a spanning tree T  

  of a graph  G =  V, E. 

              (b) Prove that in any tree  T =  V(T), E(T) ,   |E(T)| = |V(T)| - 1. 

 

 

           (15)   5 (a)  Define what is the  distance,  d(u,v),  from  u  to  v  in a  weighted digraph G. 

                        (b) If G is a disconnected graph with p vertices,  prove  |E(G)|   (p-1).(p-2) / 2.     

                            If  |E(G)| = (p-1).(p-2) / 2,  is it always true that G will be connected ?  

 

 

           (15)   6 (a)  Explain what is the difference between a  legal flow f  and  the value of a legal 

   flow f  in a network  N =  G, s, t, c. 
     (b) Let T be a non-trivial tree and  {v1 , v2 , v3 , …,  vk}   be the set of all the vertices  

            in T with degree  3.  Prove that no. of leaves in T  =  2(1- k) +  i =1 to k  deg(vi).   

                    [You may use any theorems that were proved in class to answer question #6.] 








