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//Rotation when p is the left child of r and q is the middle child of r.
p — datal=r — dataL;

p — MiddleChild = q — LeftChild;

r — datalL = q — dataL;

q — datalL = q — dataR;

q — LeftChild = q — MiddleChild;

q — MiddleChild = q — RightChild;

q — dataR.Key = MAXKEY;

//Combine when p is the left child of r and q is the right sibling of p.
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p — datalL=r — dataL;

p — dataR=q — dataL;

p — MiddleChild = q — LeftChild;

q — RightChild = q — MiddleChild;

if(r — dataR.Key = MAXKEY)// r was a 2-node
r — datalL.Key = MAXKEY;

else {
r — datalL.=r — dataR;
r — dataR.Key = MAXKEY ;

r — MiddleChild = r — RightChild;
}
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: uncle(x)

if parent[x]=right[parent[parent[x]]] then
uncle[x]:=left[parent[ parent[x]]]

else uncle[x]:=right[parent[parent[x]]]
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Left-Rotate(T,x)

1. y < right[x] /I SET y



2. right[x] < leftly]  // Turn y’s left subtree into x’s right subtree
3. if left[y] # = NIL then

4. p[left[y]] < x

5. ply] < p[x] // Link Xx’s parent to y

6. if p[x] =Nil then

7. root[T] y

8. else if x= left[p[x]]then
9. left[p[x]] <y

10. else right[p[x]] «+y

11. left[y] < x // Put x on y’s left

12. p[x] <y
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