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Figure 7.1. A weighted graph and its minimum spanning tree.
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Figure 7.6. Kruskal's algorithm run on the example graph. Thick red edges are in F; thin dashed edges
are useless.
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PRe. Shuchue: Dntenr find
c[om/@\ef«w’f

~>e MAKESET(v) — Create a set containing only the vertex v.

* FIND(v) — Return an identifier unique to the set containing v.

* UnioN(u,v) — Replace the sets containing u and v with their union. (This
e
/(7 operation decreases the number of sets.)

% f

KrRuUSKAL(V, E):
sort E by increasing weight
F — (V,2)
for each vertex v € V
MAKESET(V)
fori « 1to |E|
uv « ith lightest edge in E
if FIND(u) # FIND(V)
UN1oN(u, v)
add uvto F

return F
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2
If s>a—b—c—d—v and s—a—x—y—d—u are shortest paths,
then s—a—b—c—d—u is also a shortest path.



Figure 8.4. An undirected graph where shortest paths from s are unique but do not define a tree.
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RELAX(u—V):

dist(v) « dist(u) + w(u—-v)

m~

i

3;@

pred(v) <« u §\® V

(0,

=

INITSSSP(s):
dist(s) < O

for all vertices v # s
dist(v) « oo
pred(v) « NULL

-

‘/Q/

pred(s) « NULL 4—

L
GE

INITSSSP(s)
ut s in the ba
while the bag is not empty —
take u from the bag
for all edges u—v i
if u—v is tense \
RELAX(u—V)

put v in the bag_/

-
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Figure 8.6. A complete run of breadth-first search in a directed graph. Vertices are pulled from the
queue in the order s s b d " c a g & f e & h ¥ where K is the end-of-phase token. Bold vertices are
in the queue at the end of each phase. Bold edges describe the evolving shortest path tree.

BFSWITHTOKEN(s):
INITSSSP(s)
PusH(s)
PusH(¥) ((start the first phase))
while the queue contains at least one vertex
u <« Purr()
if u =%
PusH(¥) ((start the next phase))
else
for all edges u—v
if dist(v) > dist(u) + 1 ((if u—v is tense))
et AT )
PusH(Vv)
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DAGSSSP(s):

INITSSSP(s)

for all vertices v in topological order
for all edges u—v
if u—v is tense

RELAX(u—V)
0g (5> (=) 1 3 5> 1
f 8 S 10 -3 8 5 10 -3
’ 2 5 0
3 6 -2 1 3 7 1
8 5 10 -3 ) 5 10 -3
7 0 7 .12 0
3 6 -2 (8) 1 3 6 _2 (6) 1
8 5 10 -3 8 10 -3
z 2 : 2
0 3 9 6 _2 o @ 1 @ Q 3 9 6 _2 6 @ 1
8 5 10 -3 8 5 10 -3



