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Announcements:

Midterm exam 2, 4/5, 7-9p
rooms: 12p lecture in DCL 1320, 1p lecture in Everitt 151
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Today:

Disjoint Sets (something completely new)



Union

Fnd
First an example:
Let R be an equivalence relation on the set of students in this room,
where (s,t) € R if s and t have the same favorite game.
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flrst data structure for DISjOInt Sets:

0|12 |3|4|5|6]7 Find: D(‘\ Mrmﬁ ]UOk“‘f’

AlAlBcAalc|c|®q Union: O(n) for- the scou




A first data structure for Disjoint Sets:

o1 |23 |4|5]|86]|7 Find: o(1) time

A|A|B|c|Aa|c|c || Union: o) time

Indices used to keep track of relationships, but they’re far from the data.
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A second data structure for Disjoint Sets:

Ugion(2,3)
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A second data structure for Disjoint Sets:

int DS::Find(int i)} {
_ L
if (s[i] < 0) return i; O("’FMI’\M?\@
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else return Find(s[i]):; — e —

}
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something to consider...
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Smart unions:

Union by height:

Union by size:
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Smart unions:

int DS::Find(int i) {
if (s[i] < 0) return i;

else return Find(s[i]);
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void DS::UnionBySize(int rootl, int root2) ({

int newSize = s|[rootl]+s|[rootZ];

if (isBigger (rootl,root2)) {

s[root2]= rootl;
s[rootl]= newSize;
}
else |
s[rootl] = rootZ;

s[root2]= newSize;
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Path Compression:
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Path Compression:

int DS::Find(int i) {
if (s[i] < 0) return i;

else return Find(s[1]);

void DS::UnionBySize(int rootl, int root2)
int newSize = s[rootl]l+s[root2];
if (isBigger (rootl,root2)) {
s[root2]= rootl;
s[rootl]= newSize;
}
else |
s[rootl] = rootZ;

s[root2]= newSize;




Analysis:



