




Many other variations possible. Note that since we just wanted a yes/no answer and not the actual 
constitution of the committees, variations are possible with only two layer of nodes also if 
properly done. All of them have been given credit if correct. 
 
Marks distribution for this is not fixed and varied based on how close to the correct solution your 
answer is, clarity etc. In general, graded a bit on the tough side.  

 
5. Proof by contradiction. Assume that there exists a path from v to t in the residual graph. Let the 

path be v = x1, x2, x3, …., xp = t, of length p - 1.  
We know that h(x1) > k and h(xp) = 0.  
Consider j = maximum {i | h(xi) > k, 1 ≤ i < p}, i.e., xj is the closest node to t in the path with h 
value > k. Consider the edge (xj, xj+1).  
 
Then, by property of height function,  

h(xj)  ≤  h(xj+1) + 1 
  h(xj+1)  ≥  h(xj) – 1 
   

This implies that the only possible value of  h(xj+1)  is k, as it cannot be greater than k (as then xj 
is not the closest node to t with h value > k), and it cannot be less than k (as then h(xj) is not 
greater than k). 
 
This is a contradiction as there does not exist any node u with h(u) = k. Hence the assumption of 
the existence of the path must be wrong. Hence no path can exist from v to t.  
         
 
(Marks distribution for this is not fixed and varied based on the logic. In general, many of you 
have brought in applicability of push/relabel etc., which is totally wrong as the question does not 
say that any node has any excess.) 
 


