Generating permutations (lexicographic order)
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Generating permutations

Input: n.
Output: all permutations of 1,2,...,n, listed in
lexicographic order.

1. Start with the permutation
s1=1,8=2,...,8, =n.

2. Find the rightmost element s; so that
Si < Sj41.

3. Find the smallest element s; so that
Sj > S andj>z'.
4. Swap s; and s;.

5. Rearrange the elements s, ... s, in increas-
ing order.

6. Repeat steps 2—5 until no element s; can be
found in step 2 (so all s;’s are in decreasing
order).



Generating permutations (minimal difference)
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Inclusion/Exclusion Principle:

For all sets A, B,C, D:

|IAUB| =|A|+ |B| - |AN B|

|AUBUC| = |A|+|B|+|C|—|ANB|—|ANC|—|BNC|+|ANBNC|

|JAUBUCUD| = |A|+ |B|+ |C| + |D|
—|ANB|—|ANC|—-|AND
—|BNC|—|BND|—|CnND|
+ANBNC|+]|ANBND|
+ANCND|+|BNCND|
—|AnBNCND|



