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Algorithm 1 LEFT-ROTATE

1: function LEFT-ROTATE(T, z)
2 y < x.right

3 x.right < y.left

4 if y.left # NIL then

5: yleft.parent < x

6 y.parent <— x.parent

7 if x.parent = NIL then

8 T.root <y

o: else
10: if z = xz.parent.left then
11: x.parent.left <+ y
12: else

13: x.parent.right < y
14: yleft «— x
15: x.parent <y
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Algorithm 2 RIGHT-ROTATE

1: function RIGHT-ROTATE(T, x)
2: y < x.left

3: x.left < y.right

4 if y.right # NIL then

5 y.right.parent < x

6: y.parent <— x.parent

7: if x.parent = NIL then
8

9

T.root <y
: else
10: if x = z.parent.left then
11: x.parent.left <y
12: else
13: x.parent.right <y

14: y.right < x
15: x.parent <y
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Algorithm 3 FLip-COLOR

1: function FLip-CoLOR(T, x)
2: z.color < BLACK

3: x.left.color < RED

4: x.right.color < RED
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Algorithm 4 LLRBT-INSERT

1: function LLRBT-INSERT(T, z)

2: BINARYSEARCHTREE-INSERT(T, 2)
3: z.color < RED

4: while z # T.root or B1 or B2 or B3 do
5: if B2 or B3 then

6: if B3 then

7 z & z.parent

8: LEFT-ROTATE(T, 7)

9: 2 < z.parent

10: RIGHT-ROTATE(T, z.parent)
11: z < z.parent

12: FrLiP-COLOR(T, 2)

13: if A2 then

14: 2 + z.parent

15: LEFT-ROTATE(T, z)

16: T.root.color <+ BLACK
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