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Describe a data structure that represents an ordered list of elements under the following three types
of operations:
access(k): Return the kth element of the list (in its current order).
insert(k, x): Insert « (a new element) after the kth element in the current version of the list.
reverse(i, j) Reverse the order of the ith through jth elements.

For example, if the initial list is [a, b, ¢, d, €], then access(2) returns b. After reverse(2,4), the repre-
sented list becomes [a, d, ¢, b, e], and then access(2) returns d.

Each operation should run in O(logn) amortized time, where n is the (current) number of elements
in the list. The list starts out empty.

Hint: First consider how to implement access and insert using splay trees. Then think about a
special case of reverse in which the [i, j] range is represented by a whole subtree. Use these ideas to
solve the real problem. Remember, if you store extra information in the tree, you must state how
this information can be maintained under various restructuring operations.
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// "edges" contains a list of edges for an undirected
// graph. Each edge is represnted by an array of size 2.
// The first element is the source node and the second
// element is the target node.

public static bool Solve(long nodeCount, long[][] edges)

{
DisjointSet ds = new DisjointSet(edges.Length);
for(int i=0; i<nodeCount; i++)
ds.MakeSet (i) ;
foreach(var edge in edges)
{
var x = ds.Find(edge[0]);
var y = ds.Find(edge[1]);
if (x == y)
return true;
ds.Union(x, y);
}
return false;
}
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