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Solution to Problem 1:
We can clearly see from Lemma 24.2 that for every vertex u the minimum distance from source s to u is computed after some shortest weight path to u iterations. Since  m is not known initially, we can implement this with the help of the Convergence Property. As soon as d[u] doesn't change anymore we can stop the program. This will be exactly after m+1 iterations.
Input: Same as BELLMAN-FORD in textbook
Output: Same as BELLMAN-FORD in textbook
Algorithm:
Suppose we have a variable called modified which keeps track whether there has been any modification in terms of d[u] after some iteration. Also since we are guarranteed a "good" graph we don't need the "check" part of the algorithm (lines 5-8 in textbook). Then:

BELLMAN-FORD(G, w, s)
	INITIALIZE-SINGLE-SOURCE(G, s)
	modified <- YES
	while modified != NO
		modified <- NO
		do for each edge (u,v) Œ E[G]
			do RELAX(u, v, w)
RELAX(u, v, w)
	if d[v] > d[u] + w(u, v)
		then d[v] <- d[u] + w(u, v)
			∏[v] <- u
			modified <- YES

Solution to Problem 2:
The following graph will cause Dijkstra's algorithm to compute incorrect:

	2	  2
     /------->A----------->B
S<			  ≠   1
     \------->C------------>D
	5	  -5
Execution will proceed as follows:
1. Select S (d[S]=0), Select A(d[A]=2), Select B (d[B]=4), Select C (d[C]=5), Select D (d[D]=0). As we can see if Dijkstra's Algorithm correctly solves theproblem we  should end up with d[B]=1 however this is not the case, since by the time d[D] is computed B is already removed from Q. Theorem 24.6 fails at equation 24.2 p.598. The result will not be consistent if negative edges were to be allowed.In this case ∂(s, y)  is not necessarily <= ∂(s, u) as ∂(s, u) may not go through y.

Solution to Problem 3:
Input: Completed matrix L as described in section 25.1
Output: Predecessor matrix ∏ for the shortest paths
Algorithm:
The idea is to go through each cell of the L matrix and determine the predecessor m of this node Lkl such that m is the predecessor of l on the shortest path from k to l.
CREATE-PREDECESSOR-MATRIX(L)
	for k<- 1 to n
		do for l <- 1 to n
			do ∏kl <- NIL
			for m <- 1 to n 
				do if Lkm+ Lml = Lkl
				then ∏kl <- m
	return ∏
Due to the three for loops from 1 to n the complexity of the algorithm is O(n^3).
 
Solution to Problem 4:

D0 = 	0	∞	∞	∞	-1	∞
	1	0	∞	2	∞	∞
	∞	2	0	∞	∞	-8
	-4	∞	∞	0	3	∞
	∞	7 	∞ 	∞ 	0 	∞
	∞ 	5 	10 	∞ 	∞ 	0

D1 = 	0	∞	∞	∞	-1	∞
	1	0	∞	2	0	∞
	∞	2	0	∞	∞	-8
	-4	∞	∞	0	-5	∞
	∞	7 	∞ 	∞ 	0 	∞
	∞ 	5 	10 	∞ 	∞ 	0

D23 =0	∞	∞	∞	-1	∞
	1	0	∞	2	0	∞
	3	2	0	4	2	-8
	-4	∞	∞	0	-5	∞
	8	7 	∞ 	9 	0 	∞
	6 	5 	10 	7 	5 	0

D4 = 	0	∞	∞	∞	-1	∞
	-2	0	∞	2	-3	∞
	0	2	0	4	-1	-8
	-4	∞	∞	0	-5	∞
	5	7 	∞ 	9 	0 	∞
	3 	5 	10 	7 	2 	0

D5 = 	0	6	∞	8	-1	∞
	-2	0	∞	2	-3	∞
	0	2	0	4	-1	-8
	-4	2	∞	0	-5	∞
	5	7 	∞ 	9 	0 	∞
	3 	5 	10 	7 	2 	0

D6 = 	0	6	∞	8	-1	∞
	-2	0	∞	2	-3	∞
	-5	-3	0	-1	-6	-8
	-4	2	∞	0	-5	∞
	5	7 	∞ 	9 	0 	∞
	3 	5 	10 	7 	2 	0

Solution to Problem 5:


First residual graph - original graph. BFS returns s, v1, v3, t as the shortest path from s to t. Capacity is 12.
Next, the augmented graph is:


 










The residual graph is








 





BFS returns s, v2, v4, t.  capacity 4. The augmented graph is:


 









The residual path is


  









BFS returns s, v2, v4, v3, t.  capacity 7. The augmented graph is:

 






And the residual graph is:









Solution to Problem 6:
- The minimum cut corresponding to the maximum flow shown is {s, v1, v2, v4} , {v3, t}. 
- c) and d) are the augmenting paths which cancel flow carried from b) and a).
