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Theorem: To generate a permutation with K elements out of place, at least K/2 rungs will be needed

Algorithm: add a rung to get one in the right position.  Add a rung at the bottom to get 2 in the right position, ect…  This will always generate the least # of rungs possible.

Sample full credit answer-


Each short rung swaps adjacent polls, either fixing or creating exactly one inversion.  So, starting from home position, in order to create K inversions, we will need at least K rungs, since each rung can create at most one inversion.

With one rung on a five number net diagram we can create ten different permutations

· 10 places to put the rung.

· Each place gives a unique permutation

With two rungs on a five number net diagram we can create 46 different permutations

-Case 1- Same place- Generates identity (1)

-Case 2- Disjoint rungs- 3 choices for second- 10*3/2=15   (15)

-Case 3- 10*6/2=30   (30)

30+15+1=46    (46)  total
