A 1 g() I 1 t h Ims ROBERT SEDGEWICK | KEVIN WAYNE

PRIM'S ALGORITHM DEMO

» Prim's algorithm
» lazy implementation

» eager implementation

RoOBERT SEDGEWICK | KEVIN WAYNE

http://algs4.cs.princeton.edu


http://algs4.cs.princeton.edu
http://algs4.cs.princeton.edu
http://algs4.cs.princeton.edu
http://algs4.cs.princeton.edu

PRIM'S ALGORITHM DEMO

» Prim's algorithm

Algorithms

ROBERT SEDGEWICK | KEVIN WAYNE

http://algs4.cs.princeton.edu


http://algs4.cs.princeton.edu
http://algs4.cs.princeton.edu

Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

an edge-weighted graph

oO 0O Woh o P~ PREFER AMNPREFRPFRER UVLIORKRDNDO
D O OO N D NN U N U W NN N W N
O O O O O O OO OO O o oo oo

.17
.19
.26
.28
.29
.32
.34
.35
.36
.37
.38
.40
.52
.58
.93



Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.




Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

min weight edge with
exactly one endpoint in T

edges with exactly
one endpointin T
(sorted by weight)

l

/7 0.16
2 0.26
-4 0.38
0 0.58

in MST ——>



Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

MST edges
0-7



Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

min weight edge with edges with exactly
exactly one endpointin T one endpointin T
(sorted by weight)

l

.19
.26
.28
.34
.37
.38
.58

in MST ——
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MST edges
0-7



Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

MST edges
0-7 1-7



Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
« Repeat until -1 edges.
min weight edge with edges with exactly

exactly one endpointin T one endpointin T
(sorted by weight)

l

in MST — 0-2 0.26
5-7 0.28
1-3 0.29
1-5 0.32
2-7 0.34
1-2 0.36
4-7 0.37
0-4 0.38
6-0 0.58

MST edges
0-7 1-7



Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

MST edges
0-7 1-7 0-2
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Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

min weight edge with edges with exactly
exactly one endpointin T one endpointin T
(sorted by weight)

l

in MST — 2-3 0.17
5-7 0.28
1-3 0.29
1-5 0.32
4-7 0.37
0-4 0.38
6-2 0.40
6-0 0.58

MST edges
0-7 1-7 0-2



Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

MST edges
0-7 1-7 0-2 2-3
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Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

edges with exactly
onhe endpointin T
(sorted by weight)

l

min weight edge with
exactly one endpointin T

in MST — 5-7 0.28
1-5 0.32
4-7 0.37
0-4 0.38
6-2 0.40
3-6 0.52
6-0 0.58

MST edges
0-7 1-7 0-2 2-3



Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

MST edges
0-7 1-7 0-2 2-3 5-7
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Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

edges with exactly
one endpointin T
(sorted by weight)

l

min weight edge with
exactly one endpoint in T

.35
.37
.38
.40
.52
.58
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S W o O »~ H
|
o O O O O O

MST edges
0-7 1-7 0-2 2-3 5-7



Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

MST edges
0-7 1-7 0-2 2-3 5-7 4-5
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Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

edges with exactly
one endpointin T
(sorted by weight)

l

6-2 0.40
3-6 0.52
6-0 0.58
6-4 0.93

min weight edge with
exactly one endpoint in T

in MST ——

MST edges
0-7 1-7 0-2 2-3 5-7 4-5
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Prim's algorithm demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

MST edges
0-7 1-7 0-2 2-3 5-7 4-5 6-2
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

an edge-weighted graph

0-7
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4-5
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0-4
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

add to PQ all edges incident to O

edges on PQ

(sorted by weight)

% Q-7
% Q-2
* 0-4
% 6-0

0.16
0.26
0.38
0.58
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

delete 0-7 and add to MST

edges on PQ

(sorted by weight)

0-7
0-2
0-4
6-0

0.16
0.26
0.38
0.58
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

edges on PQ
(sorted by weight)

0-2 0.26
0-4 0.38
6-0 0.58

MST edges
0-7



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

add to PQ all edges incident to 7

edges on PQ

(sorted by weight)

MST edges
0-7

¥ 1-7
0-2
% 5-7
¥ 2-7
¥ 4-7
0-4
6-0

© O O O O O O

.19
.26
.28
.34
.37
.38
.58
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

delete 1-7 and add to MST

edges on PQ

(sorted by weight)

MST edges
0-7

1-7
0-2
5-7
2-7
4-7
0-4
6-0

© O O O O O O

.19
.26
.28
.34
.37
.38
.58
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

edges on PQ

(sorted by weight)

MST edges
0-7 1-7

0-2
5-7
2-7
4-7
0-4
6-0

o O O O O O

.26
.28
.34
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

add to PQ all edges incident to 1

edges on PQ

(sorted by weight)

MST edges
0-7 1-7

0-2
5-7
* 1-3
* 1-5
2-7
* 1-2
4-7
0-4
6-0

© O O O O O O O O

.26
.28
.29
.32
.34
.36
.37
.38
.58
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

delete edge 0-2 and add to MST

edges on PQ

(sorted by weight)

MST edges
0-7 1-7

0-2
5-7
1-3
1-5
2-7
1-2
4-7
0-4
6-0

© O O O O O O O O

.26
.28
.29
.32
.34
.36
.37
.38
.58
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

edge becomes obsolete
(lazy implementation leaves on PQ)

edges on PQ
(sorted by weight)

5-7 0.28
1-3 0.29
1-5 0.32

4-7 0.37
0-4 0.38
6-0 0.58

MST edges
0-7 1-7 0-2



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

add to PQ all edges incident to 2

no need to add edge 1-2 or 2-7
because it's already obsolete

MST edges
0-7 1-7 0-2

edges on PQ

(sorted by weight)

® 2-3
5-7
1-3
1-5

4-7
0-4
-2
6-0

o O O O

o O O O

.17
.28
.29
.32

.37
.38
.40
.58
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

delete 2-3 and add to MST

edges on PQ

(sorted by weight)

MST edges
0-7 1-7 0-2

® 2-3
5-7
1-3
1-5

4-7
0-4
-2
6-0

o O O O

o O O O

.17
.28
.29
.32

.37
.38
.40
.58
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

edges on PQ

(sorted by weight)

MST edges
0-7 1-7 0-2 2-3

5-7

1-5

4-7
0-4
6-2
6-0

0.28

0.32

0.37
0.38
0.40
0.58
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

add to PQ all edges incident to 3

edges on PQ

(sorted by weight)

MST edges
0-7 1-7 0-2 2-3

5-7 0.28
1-5 0.32
4-7 0.37
0-4 0.38
6-2 0.40
* 3-6 0.52
6-0 0.58
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

delete 5-7 and add to MST

edges on PQ

(sorted by weight)

MST edges
0-7 1-7 0-2 2-3

5-7

1-5

4-7
0-4
6-2
3-6
6-0

0.28

0.32

.37
.38
.40
.52
.58

o O O O O
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

edges on PQ
(sorted by weight)

4-7 0.37
0-4 0.38
6-2 0.40
3-6 0.52
6-0 0.58

MST edges
0-7 1-7 0-2 2-3 5-7



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

add to PQ all edges incident to 5

edges on PQ
(sorted by weight)

L------

* 4-5 0.35

4-7 0.37

0-4 0.38

6-2 0.40

3-6 0.52

MST edges 6-0 0.58

0-7 1-7 0-2 2-3 5-7



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

delete 1-3 and discard obsolete edge

edges on PQ
(sorted by weight)

4-5 0.35
4-7 0.37
0-4 0.38
6-2 0.40
3-6 0.52
MST edges 6-0 0.58

0-7 1-7 0-2 2-3 5-7



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

delete 1-5 and discard obsolete edge

edges on PQ
(sorted by weight)

4-5 0.35
4-7 0.37
0-4 0.38
6-2 0.40
3-6 0.52
6-0 0.58

MST edges
0-7 1-7 0-2 2-3 5-7



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

delete 2-7 and discard obsolete edge

edges on PQ
(sorted by weight)

4-5 0.35

4-7 0.37
0-4 0.38
6-2 0.40
3-6 0.52
6-0 0.58

MST edges
0-7 1-7 0-2 2-3 5-7



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

delete 4-5 and add to MST

edges on PQ
(sorted by weight)

4-5 0.35
4-7 0.37
0-4 0.38
6-2 0.40
3-6 0.52
6-0 0.58

MST edges
0-7 1-7 0-2 2-3 5-7



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

edges on PQ
(sorted by weight)

6-2 0.40
3-6 0.52
6-0 0.58

MST edges
0-7 1-7 0-2 2-3 5-7 4-5

42



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

add to PQ all edges incident to 4

edges on PQ
(sorted by weight)

6-2 0.40
3-6 0.52
6-0 0.58
* 6-4 0.93

MST edges
0-7 1-7 0-2 2-3 5-7 4-5



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

delete 1-2 and discard obsolete edge

edges on PQ
(sorted by weight)

6-2 0.40
3-6 0.52
6-0 0.58
6-4 0.93

MST edges
0-7 1-7 0-2 2-3 5-7 4-5



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

delete 4-7 and discard obsolete edge

edges on PQ
(sorted by weight)

6-2 0.40
3-6 0.52
6-0 0.58
6-4 0.93

MST edges
0-7 1-7 0-2 2-3 5-7 4-5



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

delete 0-4 and discard obsolete edge

edges on PQ
(sorted by weight)

6-2 0.40
3-6 0.52
6-0 0.58
6-4 0.93

MST edges
0-7 1-7 0-2 2-3 5-7 4-5



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

delete 6-2 and add to MST

edges on PQ
(sorted by weight)

6-2 0.40
3-6 0.52
6-0 0.58
6-4 0.93

MST edges
0-7 1-7 0-2 2-3 5-7 4-5



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

delete 6-2 and add to MST

edges on PQ
(sorted by weight)

MST edges
0-7 1-7 0-2 2-3 5-7 4-5 6-2

48



Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

stop since V-1 edges

edges on PQ
(sorted by weight)

MST edges
0-7 1-7 0-2 2-3 5-7 4-5 6-2
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Prim's algorithm: lazy implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

MST edges
0-7 1-7 0-2 2-3 5-7 4-5 6-2
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

an edge-weighted graph

0-7
2-3
1-7
0-2
5-7
1-3
1-5
2-7
4-5
1-2
4-7
0-4
6-2
3-6
6-0
6-4
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.16
.17
.19
.26
.28
.29
.32
.34
.35
.36
.37
.38
.40
.52
.58
.93
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

v edgeTo[]

distTo[]

_)O -
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

v edgeTo[] distTol[]
_)O — —

@ 0-7 0.16
) 0-2 0.26
(4)  0-4 0.38
(6)  6-0 0.58

vertices on PQ
(sorted by weight)

add vertices 7, 2, 4, and 6 to PQ



Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

\%

edgeTo[] distTol[]

0-7 0.16
0-2 0.26
0-4 0.38
6-0 0.58

vertices on PQ
(sorted by weight)
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

MST edges
0-7

edgeTo[] distTol[]
0-7 0.16
0-2 0.26
0-4 0.38
6-0 0.58
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

add vertex 5 to PQ

add vertex 1 to PQ

v edgeTo[] distTol[]

5

]
|

el @ 1-7 0
/ ° 2 0-2 0
7 (5)  5-7 0
4 0-4 0
/ 6 6-0 0

®

vertices on PQ
(sorted by weight)

MST edges
0-7

— 7/ 0-7 0.

16

.19
.26
.28
.38
.58
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

v edgeTo[] distTol[]

1-7 0.19
0-2 0.26
5-7 0.28
0-4 0.38
6-0 0.58

vertices on PQ
(sorted by weight)

MST edges
0-7 1-7

58



Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

v edgeTo[] distTol[]

— 1 1-7 0.19
2 0-2 0.26
5 5-7 0.28
4 0-4 0.38
6 6-0 0.58

vertices on PQ
(sorted by weight)

MST edges
0-7 1-7



Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

add vertex 3 to PQ

v edgeTo[] distTol[]

— 1 1-7 0.19
2 0-2 0.26
5 5-7 0.28
3) 1-3 0.29
4 0-4 0.38
6 6-0 0.58

MST edges
0-7 1-7



Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

MST edges
0-7 1-7

v edgeTo[] distTol[]
2 0-2 0.26
5 5-7 0.28
3 1-3 0.29
4 0-4 0.38
6 6-0 0.58
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

MST edges
0-7 1-7 0-2

v edgeTo[] distTol[]
— 2 0-2 0.26

5 5-7 0.28

3 1-3 0.29

4 0-4 0.38

6 6-0 0.58
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

decrease key of vertex 3
from 0.29to0 0.17

v edgeTo[] distTol[]

— 2 0-2 0.26
2-3 0.17

(:> 13- 029

5 5—7 0.28

4 0-4 0.38

<:) —6-0— 0.58
6-2 0.40

decrease key of vertex 6

from 0.58 to 0.40
MST edges

0-7 1-7 0-2



Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

MST edges
0-7 1-7 0-2 2-3

v edgeTo[] distTol[]
2-3 0.17

5 5-7 0.28

4 0-4 0.38

6 6-2 0.40

64



Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

MST edges
0-7 1-7 0-2 2-3

v edgeTo[] distTol[]
2-3 0.17

5 5-7 0.28

4 0-4 0.38

6 6-2 0.40
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.

 Add to T the min weight edge with exactly one endpoint in T.

 Repeat until -1 edges.

MST edges
0-7 1-7 0-2 2-3

v edgeTo[] distTol[]
—> 3 2-3 0.17

5 5-7 0.28

4 0-4 0.38

6 6-2 0.40
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one
 Repeat until -1 edges.

MST edges
0-7 1-7 0-2 2-3

endpoint in T.

v edgeTo[] distTol[]

5-7 0.28
0-4 0.38
6-2 0.40
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one
 Repeat until -1 edges.

MST edges
0-7 1-7 0-2 2-3 5-7

endpoint in T.

v edgeTo[] distTol[]

5-7 0.28
0-4 0.38
6-2 0.40

68



Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

decrease key of 4 v edgeTo[] distTo[]
from 0.38 to 0.35
: —> 5 5-7 0.28
: 4-5 0.35
: (4) -4 038
(EE) 6 62 0.40

MST edges
0-7 1-7 0-2 2-3 5-7
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

v edgeTo[] distTol[]
—> 4 4-5 0.35
6 6-2 0.40

MST edges
0-7 1-7 0-2 2-3 5-7
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

v edgeTo[] distTol[]
—> 4 4-5 0.35
6 6-2 0.40

MST edges
0-7 1-7 0-2 2-3 5-7 4-5
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

v edgeTo[] distTol[]
—> 4 4-5 0.35
6 6-2 0.40

MST edges
0-7 1-7 0-2 2-3 5-7 4-5
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

v edgeTo[]

distTo[]

MST edges
0-7 1-7 0-2 2-3 5-7 4-5

0.40
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

v edgeTo[]

distTo[]

MST edges
0-7 1-7 0-2 2-3 5-7 4-5 6-2

0.40
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Prim's algorithm: eager implementation demo

« Start with vertex 0 and greedily grow tree T.
 Add to T the min weight edge with exactly one endpoint in T.
 Repeat until -1 edges.

v edgeTo[] distTol[]
O - -

7 0-7 0.16
1 1-7 0.19

2 0-2 0.26

3 2-3 0.17

5 5-7 0.28
4 4-5 0.35

6 6-2 0.40

MST edges
0-7 1-7 0-2 2-3 5-7 4-5 6-2



