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Algorithm 1: Dijkstra Algorithm
Input: The weighted graph G.

Output: The shortest distance from source s to each vertice v, L(v).

S« {}, L(s) «+ 0;

-

2 forve V—{s} do

3 L L(v) < oo;

4 while S# V do

5 u < argmin {L(v) |ve V— S}, S+ SU{u};
6 for (u,v) € E do

7 if L(u) + W(u,v) < L(v) then

8 | L(v) + L(w) + W(u, v);

9 return L;
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Algorithm 2: Dijkstra Algorithm with tracking
Input: The weighted graph G.
Output: The shortest distance from source s to each vertice v, L(v).

S« {}, L(s) < 0;

-

2 forve V—{s} do

3 L L(v) « o0, P(v)  nil;

4 while S# V do

5 u < argmin{L(v) |ve V— S}, S+ SU{u};
6 for (u,v) € E do

7 if L(u) + W(u,v) < L(v) then

8 | L(v) + L(w) + W(u, v), P(v) < u

9 return L;

For each u, d(s, v) = L(u), and we can find the shortest path from s to u by tracking P(u). 31
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Dijkstra 33

Algorithm 2: Dijkstra Algorithm
Input: The weighted graph G.

Output: The shortest distance from source s to each vertice v, L(v).

S« {}, L(s) «+ 0;

-

2 forve V—{s} do

3 L L(v) < oo;

4 while S# V do

5 u < argmin {L(v) |ve V— S}, S+ SU{u};
6 for (u,v) € E do

7 if L(u) + W(u,v) < L(v) then

8 | L(v) + L(w) + W(u, v);

9 return L;
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Algorithm 3: Dijkstra Algorithm implemented with priority queue
Input: The weighted graph G.
Output: The shortest distance from source s to each vertice v, L(v).

1 L(s) < 0;

2 forve V—{s} do

3 L L(v) < oo;

4 H <+ makequeue(V) (using L(v) as keys);
5 while H is not empty do

6 u < deletemin(H);

7 for (u,v) € E do

8 if L(u) + W(u, v) < L(v) then
9 L(v) + L(u) + W(u, v);

10 L decreasekey(H, v);
11 return L;
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. . decreasekey | V] x deletemin +
Implementation | deletemin . )
(insert) (|VI+ |E])x insert
Array o(| V1) o(1) o(|v?)
Binary heap O(log| V1) | O(log| V1) O((IV1 + | E]) log | V1)
Fibonacci heap | O(log|V]) | O(1) (amortized) | O(| V]log| V]| + | E])
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Algorithm 4: Floyd algorithm
Input: The weighted graph G.
Output: The length of shortest path between any two vertices [d(v;, V)] nxn-

1 for i< 1to ndo
2 for j< 1 to ndo
3| [0, w) ¢ w(v;, v);

4 for k< 1to ndo

5 for i< 1to ndo

6 for j< 1 to ndo

7 L d(k, v, v;) < min (d(k— 1, v, v;), d(k— 1, v, v) + d(k— 1, v, v5));

8 return [d(n, vi, v;)] nxn;

d(k? Vg, U?) %‘%ﬁﬁitf:ééﬁTﬁ){—i U1, V2, ..., Uk, }\A Vg i Uj E@E’i%ﬁ%ﬁé
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Algorithm 5: Floyd algorithm
Input: The weighted graph G.
Output: The length of shortest path between any two vertices [d(v;, V)] nxn-

1 for i< 1 to ndo
2 for j< 1 to ndo
3 L d(vi, vj) < w(v;, v));

4 for k+ 1 to ndo

5 for i+ 1 to n do

6 for j< 1 to ndo

7 L d(v;, U?) < min {d(v;, ’Uj)’ d (v, o) + d (v, Uj)};

8 return [d(v;, ;)] nxn;

%%%E’jl\mifﬁéﬂ:% d(k; Vi, Uj)v k= ]-7 27 cee, N — ]-a m‘[)}\ﬁﬁﬁ%ﬁ d(v’ia U]) %1&ﬁﬁ%%%ﬁ
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Algorithm 6: Warshall algorithm
Input: The matrix M of R.
Output: The matrix W of transitive closure.
W« M;
for k<1 to n do

for i+ 1 to ndo

for j< 1 to ndo
L L wij < Wi V (Wi A Wiy);

2, IR SR CUR S R

(=2}

return W;
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= 15-7, 15-10, 15-13, 15-14.
= 15-18, 15-19, 15-22, 15-23.
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