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GENERIC-MST(G,w)

1 A=g

2 while A does not form a spanning tree
3 find an edge(u,v)that is safe for A
4 A=AU{(u,»)}

5 return A
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GENERIC-MST(G,w)

1 A=g
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Happy PAing until tomorrow moring. This night , dalao zty are plan to happy on his PA work . And as a dalao , zty finished the
coding task easily . But unfortunately , he sees:
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HA LI Kruskal Bk

MST-KRUSKAL(G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (u, v) € G.E, taken in nondecreasing order by weight
if FIND-SET (1) # FIND-SET(v)
A= AU{u.v)}
UNION (1, v)
return A
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HA LI Kruskal Bk

MST-KRUSEAL(G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (u, v) € G.E, taken in nondecreasing order by weight
if FIND-SET (1) # FIND-SET(v)
A= AU{u.v)}
UNION (1, v)
return A
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HA LI Kruskal Bk

MST-KRUSKAL(G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (u, v) € G.E, taken in nondecreasing order by weight
if FIND-SET(1) # FIND-SET(v)
A= AU{u.v)}
UNION (1, v)
return A
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HA LI Kruskal Bk

MST-KRUSKAL(G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (u, v) € G.E, taken in nondecreasing order by weight
if FIND-SET(1) # FIND-SET(v)
A= AU {(u.v)}
UNION (1, v)
return A
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HA LI Kruskal Bk

MST-KRUSKAL(G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (u, v) € G.E, taken in nondecreasing order by weight
if FIND-SET(1) # FIND-SET(v)
A= AU {(u.v)}
UNION (1, v)
return A

00 =) O U L D

=

KD NB AR T
aatet S (MAKE-SET)
Hifl 2B LM% (FIND-SET)
REM cycle, W& (UNION)
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MST-KRUSKEAL(G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (1, v) € G.E, taken in nondecreasing order by weight
ifFIND-SET(u) # FIND-SET(v)
A= AU{(u,v)}
UNION (1, v)
return A
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MST-KRUSKEAL(G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (1, v) € G.E, taken in nondecreasing order by weight
ifFIND-SET(u) # FIND-SET(v)
A= AU{(u,v)}
UNION({(u, v)
return A
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MST-KRUSKEAL(G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (1, v) € G.E, taken in nondecreasing order by weight
ifFIND-SET(u) # FIND-SET(v)
A= AU{(u,v)}
UNION({(u, v)
return A

C=R = R R R e
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MST-KRUSKAL(G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (1, v) € G.E, taken in nondecreasing order by weight
ir FIND-SET(u) # FIND-SET(v)
A= AU{(u,v)}
UNION({(u, v)
return A

F=REr =R R = SR R S

il Jrik I ]

A I/NIEFP A | QUICK-SORT O(E1gE)
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MST-KRUSKAL (G, 1))

1 A=0
2 for each venex v € G.V
3 MAKE-SET(v)
4 sont the edges of G.E into nondecreasing order by weight w
5 for each edge (u, v) € G.E, taken in nondecreasing order by weight
6 ir FIND-SET(u) # FIND-SET(v)
7 A= AU{(uv)}
8 UNION({(u, v)
9 return A
BT Itk iz
R E o MIT Y | QUICK-SORT O(ElgE)
Wit AL MAKE-SET
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MST-KRUSKAL(G, w)

F=REr =R R = SR R S

A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (1, v) € G.E, taken in nondecreasing order by weight
ir FIND-SET(u) # FIND-SET(v)
A= AU{(uv)}
UNION({(u, v)
return A

il Jrik I ]

HAE R/ NMEFS | QUICK-SORT O(ElgE)
WILRAL I AR MAKE-SET V. T(MAKE-SET)
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MST-KRUSKAL (G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (1, v) € G.E, taken in nondecreasing order by weight
ir FIND-SET(u) # FIND-SET(v)
A= AU{(uv)}
UNION({(u, v)
return A
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PRSI | QUICK-SORT O(EIgE)
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MST-KRUSKAL (G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (1, v) € G.E, taken in nondecreasing order by weight
il FIND-SET(1) # FIND-SET(v)
A= AU v}
UNION({(u, v)
return A

F=REr =R R = SR R S

il Jrik I ]

HAE R/ NMEFS | QUICK-SORT O(Elg E)
WL 2R MAKE-SET V. T(MAKE-SET)
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MST-KRUSKAL (G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (1, v) € G.E, taken in nondecreasing order by weight
il FIND-SET(1) # FIND-SET(v)
A= AU v}
UNION({(u, v)
return A

F=REr =R R = SR R S

BAE DRV i)

R E o MIT Y | QUICK-SORT O(ElgE)

W Ha LIt A MAKE-SET V- T(MAKE-SET)

HWRAOLME | FIND-SET | O(2E) - T(FINDESET)
&3 UNION
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MST-KRUSKAL (G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (1, v) € G.E, taken in nondecreasing order by weight
il FIND-SET(1) # FIND-SET(v)
A= AU v}
UNION({(u, v)
return A
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HWRAOLME | FIND-SET | O(2E) - T(FINDESET)
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MST-KRUSKAL (G, w)
A=0
for each vertex v € G.V
MAKE-SET(v)
sort the edges of G.E into nondecreasing order by weight w
for each edge (1, v) € G.E, taken in nondecreasing order by weight
il FIND-SET(1) # FIND-SET(v)
A= AU v}
UNION({(u, v)
return A

F=REr =R R = SR R S

ik Ty i} i)

R E o MIT Y | QUICK-SORT O(ElgE)
WA A A MAKE-SET V- T(MAKE-SET)
HWRAOLME | FIND-SET | O(2E) - T(FINDESET)

&3 UNION (V—1) - T(UNION)
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WG IFEE | MAKE-SET | V- T(MAKE-SET)
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(s JiRs fsf ]
WG IFEE | MAKE-SET | V- T(MAKE-SET)
FWEFTLHME | FIND-SET | O2E) - T(FINDESET)
& UNION (V—1) - T(UNION)

2.l RARELELHAEETAMRSHFBLALAYS, —A LA m 4 MAKE-
SET., UNION #= FIND-SET 348 5 5] (&t # & n A~ & MAKE-SET #4) & 269 8¢ 19 %% O(m+
nlgn).
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(s JiRs fsf ]
WG IFEE | MAKE-SET | V- T(MAKE-SET)
FWEFTLHME | FIND-SET | O2E) - T(FINDESET)
& UNION (V—1) - T(UNION)

2.l RARELELHAEETAMRSHFBLALAYS, —A LA m 4 MAKE-
SET., UNION #= FIND-SET 348 5 5] (&t # & n A~ & MAKE-SET #4) & 269 8¢ 19 %% O(m+
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(s JiRs fsf ]
WG IFEE | MAKE-SET | V- T(MAKE-SET)
FWEFTLHME | FIND-SET | O2E) - T(FINDESET)
& UNION (V—1) - T(UNION)
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(s JiRs fsf ]
WG IFEE | MAKE-SET | V- T(MAKE-SET)
FWEFTLHME | FIND-SET | O2E) - T(FINDESET)
& UNION (V—1) - T(UNION)

2.l RARELELHAEETAMRSHFBLALAYS, —A LA m 4 MAKE-
SET., UNION #= FIND-SET 348 5 5] (&t # & n A~ & MAKE-SET #4) & 269 8¢ 19 %% O(m+
nlgn).
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S Tk I} 1]
WG EE | MAKE-SET | V- T(MAKE-SET)
WA T LME | FIND-SET | 2E- T(FINDESET)
&3 UNION | (V—1)- T(UNION)
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PLSEBASSE ) Prim 534

MST-PRIM(G, w,7)
1 foreachu e G.V

2 u.key = oo

3 u.m = NIL

4 rkey =0

5 0=0GV

6 while O £ @

7 u = EXTRACT-MIN(Q)

8 for each v € G.Adj[u]

9 ifve Qand wu,v) < v.key
10 v =1u

11 vokey = wiu.v)

v.key: TEFE v TR P45 R A 3 P/ N AR

u]
)
I
il
it
N
o
?
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PLSEBASSE ) Prim 534

MST-PRIM(G, w.T)
1 foreachu e G.V
u.key = oo
H.m = NIL
r.key = 0
0 =GV
while 0 # @
u = EXTRACT-MIN(Q)
for each v € G.Adj[u]
ifveQand wu,v) < v.key
v =1u
v.key = wiu,v)

S S oo W b

v.key: TEFE v TR P45 R A 3 P/ N AR
Fiate
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PLSEBASSE ) Prim 534

MST-PRIM(G. w. 1)
1 foreachu e G.V

2 u.key = oo

3 u.m = NIL

4 rkey =0

5 0=0GV

6 while O £ @

7 u = EXTRACT-MIN(Q)

8 for each v € G.Adj[u]

9 ifve Qand wu.v) < v.key
10 v =1u

11 v.key = wiu,v)

v.key: TEFE v TR P45 R A 3 P/ N AR
Fiate
ARG B 1 I A
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PLSEBASSE ) Prim 534

MST-PRIM(G. w.T)
1 foreachu e G.V
u.key = oo
H.m = NIL
r.key = 0
0 =GV
while 0 # @
u = EXTRACT-MIN(Q)
for each v € G.Adj[u]
ifve Qand wu.v) < v.key
v =1u
v.key = wiu,v)

S S oo W b

v.key: TEFE v TR P45 R A 3 P/ N AR
LRy EHe4
2 ﬁ}\ili%)il_l_E’J,mEPi_)ﬁ
B SRR Y A AR
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[TC:2.6] — X e/ IMRESERAS

BUILD-MAX-HEAP  O(n)
EXTRACT-MIN O(lgn)
DECREASE-KEY O(lgn)
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R[] 52 2% BE 2t
MST-PRIM(G, w.7)
1 foreachu e G.V

2 u.key = oo

3 u.m = NIL

4 rkey =0

5 0=0GV

6 while Q £ 0

7 u = EXTRACT-MIN(Q)

8 for each v € G.Adj[u]

9 ifve @and wu,v) < v.key
10 vr=u
11 v.key = wiu,v)

u]
)
I
il
it

DA




I T) 52 S BE 2t
MST-PRIM(G, w.7)
1 foreachu e G.V

2 u.key = oo

3 u.w = NIL

4 rkey =0

5 0=0GV

6 while 0 # @

7 u = EXTRACT-MIN(Q)

8 for each v € G.Adj[u]

9 ifve @and wu,v) < v.key
10 vr=u

11 V.key = wiu,v)

#iE Jrik i i)

Mengzelev
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MST-PRIM(G, w.7)
1 foreachu e G.V

2 u.key = oo

3 u.w = NIL

4 rkey =0

5 0=0GV

6 while 0 # @

7 u = EXTRACT-MIN(Q)

8 for each v € G.Adj[u]

9 ifve @and wu,v) < v.key
10 vr=u

11 V.key = wiu,v)

Btk 7 ik H} 1)
AL, BUILD-MAX-HEAP o(V)

u]
)
I
il
it
N
o
?
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MST-PRIM(G, w.T)
1 foreachu e G.V

2 u.key = oo

3 u.w = NIL

4 rkey =0

5 0=0GV

6 while 0 # @

7 u = EXTRACT-MIN(Q)

8 for each v € G.Adj[u]

9 ifveQand wu,v) < v.key
10 vr=u

11 V.key = wiu,v)

A ik i)

Wiat BUILD-MAX-HEAP o)
5 EXTRACT-MIN V-0(g V) = O(Vig V)
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MST-PRIM (G, w,7)

1 foreachu e G.V

2 u.key = oo

3 u.mw = NIL

4 rkey =0

5 0=0GvV

6 while Q@ # @

7 u = EXTRACT-MIN(Q)

8 for each v € G.Adj[u]

9 ifve Qand wu.v) < v.key

10 vr=u

11 V.key = wiu,v)
BAE 7k )

I Ea BUILD-MAX-HEAP o(V)

U= EXTRACT-MIN V-O(lg V)= 0(VligV)

EHISIEE  DECREASE-KEY  O(E)- O(g V) = O(Elg V)
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MST-PRIM (G, w,7)

1 foreachu e G.V

2 u.key = oo

3 u.mw = NIL

4 rkey =0

5 0=0GvV

6 while Q@ # @

7 u = EXTRACT-MIN(Q)

8 for each v € G.Adj[u]

9 ifve Qand wu.v) < v.key

10 vr=u

11 V.key = wiu,v)
BAE 7k )

I Ea BUILD-MAX-HEAP o(V)

U= EXTRACT-MIN V-O(lg V)= 0(VligV)

EHISIEE  DECREASE-KEY  O(E)- O(g V) = O(Elg V)

E>V-1
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MST-PRIM (G, w,7)

1 foreachu e G.V

2 u.key = oo

3 u.w = NIL

4 rkey =0

5 0=0GvV

6 while 0 £ @

7 u = EXTRACT-MIN(Q)

8 for each v € G.Adj[u]

9 ifveQand wu,v) < v.key

10 v =u

11 V.key = wiu,v)
B Tk i)

I Ea BUILD-MAX-HEAP o(V)

e gk EXTRACT-MIN V-0(g V)= 0(Vig V)

EHISIEE  DECREASE-KEY  O(E)- O(g V) = O(Elg V)

E>V-1
O(V)+ O(VigV)+ O(Elg V) = O(Elg V)
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Kruskal v.s. Prim

Kruskal Prim
O(ElgE) O(ElgV)
E B/ V 87N
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Kruskal v.s. Prim
Kruskal Prim

O(ElgE) O(ElgV)
E /)N V BN

lgE<2lgV

O(gE) = O(lg V)
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Kruskal Prim

O(ElgV) O(ElgV)




Kruskal Prim
O(FlgV) O(ElgV)

P A /DA AR SR O I 18] 52 29 HE AR
MHHITE S EAAE, Kruskal A5 Prim 53Riia 47 AT -
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