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COT5405 - Homework 3

Out date: 10/22/2010 (Friday), due date: 11/03/2010 (Wednesday)
15 points each problem.
You need to turn in the solutions for all eight problems.  But we will select four problems and only 
grade these four.

Note: Do not output the consecutive subsequences; output the maximum sum.

Let S[j] be the maximum sum of all consecutive subsequences ending exactly at aj.
If j==0

S[j] =               0                           

else if j >=1 and j <= n 

S[j] =              n

                                max(0, aj+S[j-1])
                                    j=1                                

Output   =              n

                max{S[j]}
                      j=1                                     
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Note: Output the minimum total penalty.

Let S[j] be the minimum total penalty when you stop at hotel j. 

If j==0 

S[j] =               0                                        

else if j >=1 and j <= n 

S[j] = 
               min {S[i] + (200-(aj-ai))2}
                  i<j                                            

Output   =  
                  S[n]                                      
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Note: Output the maximum expected total profit. 

Let F[j] be the total profit of restaurants that are within mj miles from the start of QVH (i.e. at 
locations m1, m2, ... ,mj).
Let a(j) be index of the nearest location that is at least k miles behind location j (i.e. (mj - ma(j)) is 
greater than or equal to k and (mj -ma(j)+1) is less than k.).

If j==0

F[j] =                 0                                        

else if 1<=j<= n 

F[j] =   
             max {F[j-1], pj+F[aj]}
                                                             

Output      =     F[n]
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Note: Output the length of the maximum palindrome in the string.

Let F[i,j] denote the maximum palindrome subsequence in the string x[i,...,j].

if i>j

F[i,j]  =            0                             

else if i==j 

F[i,j]  =            1                             

else if i<j

F[i,j]  = max( F(i+1,j), F(i,j-1), F(i+1,j-1) + 2 * match(x[i],x[j]) ) 
where match(a,b) = 1 if a=b, 0 otherwise 
                                                                                          

Output      =     F[1,n]
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Let S[i,j] be the probability of tossing coins 1,2,...,i and obtaining exactly j heads.

If i==0 
if j==0

S[0][0] =              1                              
else j!=0

S[0][j]  =               0                            

else if 1<=i<=n

S[i,j]   =      pi*S[i-1,j-1]+(1-pi)*S[i-1,j]
                                                                            
 

Output     =                S[n,k]
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Note: Do not output the subset; output either true or false.

Let S[i,j] indicate whether there exist some subset of {a1,...,ai} such that the sum of elements in the 
subset is equivalent to j, where 0<=j<=t. S[i,j] can be true or false.
If i==0

If j==0
S[0,j]  =           true                              

else j!=0
S[0,j]  =           false                             

else if 1<=i<=n

S[i,j]   =   S[i-1,j] OR S[i-1,j-ai]
                                                               
 

Output     =                S[n,t]
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26.2-2

Show the execution of the Edmonds-Karp algorithm on the flow network below:

Figure: A flow network G=(V,E) for the Lucky Puck Company's trucking problem.  The Vancouver 
factory is  the  source  s,  and the  Winnipeg warehouse  is  the  sink  t.  Pucks  are  shipped through 
intermediate cities, but only c(u,v) crates per day can go from city u to city v.  Each edge is labelled 
with its capacity.

TBD
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26.2-9
The edge connectivity of an undirected graph is the minimum number  k of edges that must be 
removed to disconnect the graph.  For example, the edge connectivity of a tree is 1, and the edge 
connectivity of a cyclic chain of vertices is 2.  Show how the edge connectivity of an undirected 
graph  G=(V,E) can be determined by running a  maximum-flow algorithm on at  most  |V| flow 
networks, each having O(V) vertices and O(E) edges.

Describe your idea clearly in a short paragraph.

Idea: Set the capacity of all the edges in an undirected graph as unit, fix one vertex to be the source, 
and try every other vertex to be the sink, and construct |V-1| networks. Apply a maximum-flow 
algorithm on all the networks and compute their maximum flows. The minimum maximum flow is 
equivalent to the edge connectivity of the graph. 

Time complexity: |V-1| times the time complexity of the maximum flow algorithm.


