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Dijkstra’s Shortest-Path Algorithm
Step 1: Set the counter i = 0 and Sy = {vg}. Label vy with (0, —) and each v # vy
with (00, ~).
If n = 1, then V = {vy} and the problem is solved.
If n > 1, continue to step (2).
Step 2: For each v € §; replace, when possible, the label on v by the new label
(L(v), y) where
L(v) = min{L(v), L(u) + wt(u, v)},
l .
and y is a vertex in §; that produces the minimum L (v). [When a replacement does
take place, it is due to the fact that we can go from vy to v and travel a shorter distance
by going along a path that includes the edge (y, v).]

Step 3: If every vertex in S; (for some 0 < i < n — 2) has the label (0o, —), then the
labeled graph contains the information we are seeking.
If not, then there is at least one vertex v € 3; that is not labeled by (00, ~), and
we perform the following tasks: J
1) Select a, vertex v;,; where L(v;4;) is a minimum (for all such v).
There may be more than one such vertex, in which case we are free to
choose among the possible candidates. The vertex v;,; is an element
of S; that is closest to vp.
2) Assign S; U {vj41]) to Sisy.
3) Increase the counter i by 1.
If i = n — 1, the labeled graph contains the information we want.
Ifi <n~ 1, return to step (2).
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N = lVCG) ]

S=0 Kruskal’s Algorithm
Step 1: Set the counter i = 1 and select an edge e, in G, where wi(e; ) is as small as
possible. S=1a%

Step 2: For 1 <i<n-~2,ifedges e;, e3,..., € havebecnsclectéd,tlwnselect
edge ¢;4+ from the remaining edges in G so that (a) wt(e;..;) is as small as possible
and (b) the subgraph of G determined by the edges e;, e, ..., &, €;+1 (and the
vertices they are incident with) contains no cycles.

Step 3: Replacei by i + 1.

If i =n -1, the subgraph of G determined by edges ¢;, €3, ..., €,—1 is con-
nected with n vertices and n ~ 1 edges, and is an optimal spanning tree for G.

Ifi <n -1, return to step (2).
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SwpltSetthMOuntu:im lwdplaaeanarbxuaryvmxvl € V into set P, Define

N=V~{ulandT =8

M%Fﬂ'lﬂt*ﬁﬂ*l wmwwn,let?ﬁ{vl,w, } = {ey, &3,
ey )yand N =V~ P, AddtoTashortcstadge(anedgecfmmunalweight)

inGtmtconnectsaifmxxinPwithavcrtexy(mvm)inN.PlaceyinPand

delete it from N,













