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e void makeset(const T& t);
e void union(const T& k1, const T& k2);
e T& find(const T& Kk);
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e find(k):0O(1)
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SCH2: Uptrees
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find

DisjointSets: ( i) {
(s[i] < 0) {
i;
} {
(s[il);
}
}
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What is the ideal UpTree?
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Union by height

Union by size

1 2 4 5 7 8 9 | 10 | 11
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Union by Height
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Disjoint Sets —Smart Union
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Idea: Keep the height of
the tree as small as
possible.

AR EIERIN S H R SAINAIRT =

Disjoint Sets — Smart Union
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Union by height | 0 | 1

2

3

4

5

6

7

o

10

11

6 6

6

8

=4

10

7

N\

~N

N
@@?

Idea: Keep the height of
the tree as small as
possible.

Idea: Keep the height of
the tree as small as
possible.

Idea: Minimize the
number of nodes that
increase in height
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Union by Size
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Disjoint Sets —Smart Union
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H H 0 1 2 3 4 5 6 7 8 9 10 | 11 | Idea: Minimize the
Union by size _gr number of nodes that

7 7 4 5 | increase in height

6 6 6 8 10 | 7

Both guarantee the height of the tree is:
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Disjoint Sets — Smart Union
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Both guarantee the height of the tree is:

Path Compression
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DisjointSetBySize: :find( x) 1
(arr_[x] < 0) {

X,
¥
findCarr_[x]);
¥
B
DisjointSetBySize: :find( x) 1
Carr_[x] < 0) {
X,
¥
Carr_[x]=findCarr_[x]));
}
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1 *( ) — 0] n<1
%8 71 +1og*(log(n)) n>1
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— 65536 - 16 44 — 2 — 1
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Disjoint Sets Analysis

In an Disjoint Sets implemented with smart unions and
path compression on find:

Any sequence of m union and find opergtions result in the
worse case running time of O( __ M - (ﬁ’ (h)),

where n is the number of items in th}e Disjoint Sets.

Uptree
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