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* Funcition(G,u,v)
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*  Forall min adj[n]
count[m] += count[n]

— return count|v]

- PEVHDFS
— AHEX, Th T IR A AR



TCH22.475 45213

o UNRTIERH SVE R TR) 2 4R FE R O(| V) ?
— WRAIELERD, BBAIE| =|V]-1, DFSEZE HNO(|E]) =0O(|V])

— WIRAFAER, AR ARSI B [0 7 (I e SR e b 1, 2 Bkl i 1 PR s 4R
e MNFAE LR, A2 BRI R 228 2 0(1V])



« AMTTiIE

— TCH23%



1] 1. Generic method
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GENERIC-MST (G, w)

1 A=90

2 while A does not form a spanning tree

3 find an edge (u, v) that is safe for A
4 A= AU {(u,v)}

5 return A



o] #@l1: Generic method
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Theorem 23.1

Let G = (V, E) be a connected, undirected graph with a real-valued weight func-
tion w defined on E. Let A be a subset of E that is included in some minimum
spanning tree for G, let (S, V — §) be any cut of G that respects A, and let (u, v)
be a light edge crossing (S, V' — §). Then, edge (u, v) is safe for A.
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o] #@l1: Generic method

® Let (u,v) be a minimum-weight edge in a connected graph G. Show that (u, v)
belongs to some minimum spanning tree of G.

e Show that if an edge (u, v) is contained in some minimum spanning tree, then it is
a light edge crossing some cut of the graph.




o] #@l1: Generic method

e Show that a graph has a unique minimum spanning tree if, for every cut of the
graph, there is a unique light edge crossing the cut. Show that the converse is not
true by giving a counterexample.
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0] /2. Kruskal and Prim

Kruskal A1 Prim 43 5| ann] 175 Besafeis ?

MST-KRUSKAL(G, w) MST-PRIM(G, w, r)

1 A=90 1 forcachue G.V

2 forcachvertexve G.V 2 u.key = oo

3 MAKE-SET (v) 3 u.w = NIL

4 sort the edges of G.E into nondecreasing order by weight w 4 rkey =0

5 for cach edge (u, v) € G.E, taken in nondecreasing order by weight 5 Q=GV

6 if FIND-SET(u) # FIND-SET(v) 6 while O #0

7 A= AU {(u,v)} 7 u = EXTRACT-MIN(Q)

8 UNION (u, v) 8 for cach v € G.Adj[u]

9 retum A 9 if ve Qand w(u,v) < v.key
10 VT =u
11 v.key = w(u,v)
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m]@12: Kruskal and Prim ()

® Suppose that all edge weights in a graph are integers in the range from 1 to |V|.
How fast can you make Kruskal’s algorithm run? What if the edge weights are

integers in the range from 1 to W for some constant W?

MST-KRUSKAL(G, w)

A=490
for cach vertex ve G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for cach edge (u, v) € G.E, taken in nondecreasing order by weight
if FIND-SET(u) # FIND-SET(v)
A= AU {(u,v)}
UNION (u, v)
retum A
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] @12: Kruskal and Prim ()

For a sparse graph G = (V,E), where |E| = ©(V), is the implementation of
Prim’s algorithm with a Fibonacci heap asymptotically faster than the binary-heap
implementation? What about for a dense graph, where |E| = ©(V?*)? How
must the sizes |E| and |V| be related for the Fibonacci-heap implementation to
be asymptotically faster than the binary-heap implementation?

MST-PRIM(G. w, 1)

for cachu € G.V
u.key = 00
u.w = NIL
r.ke_v = 0
Q=0GYV
while O # @
u = EXTRACT-MIN(Q)
for cach v € G.Adj[u]
ifve Qand w(u,v) < v.key
VT =u

l'.ke)' = wlu,v)
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