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1: function Find(7, x)

2. if T.left = null then

3: if T.value = x then

4 return True

5: else

6: return False

7: end if

8. else

9: if x < T.left.value then
10: return Find(7.left, x)
1 else

12: return Find(7.right, x)
13: end if

14 end if

15: end function
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1: function Insert(7, x)
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2. if T.left = null then

3: A « newNode(T.value)
4: B < newNode(x)

5: if A.value > B.value then
6: swap(A, B)

7: end if

8: Tleft — A

9: T.right — B

10: T.value < B.value

1:  else

12: if x < T.left.value then
13: Insert(7.lef1, x)

14: else

15: Insert(7.right, x)

16: end if

17: T.value < T.right.value
18:  end if

19: end function
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1: function Remove(7, x)

2. if x < T.left.value then

3 if T.left.size = 1 then

4: if T.left.value = x then
5: temp «— T.right

6: T =T.right
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7: deleteNode(temp)

8: deleteNode(T.left)

9: return True

10: else

11: return False

12: end if

13: else

14: return Remove(T.left, x)
15: end if

16:  else

17: if T.right.size = 1 then

18: if T.right.value = x then
19: temp «— T.left

20: T =T.eft

21: deleteNode(temp)

22: deleteNode(T.right)
23: return True

24: else

25: return False

26: end if

27: else

28: temp «— Remove(T.right, x)
29: T.value « T.right.value
30: return femp

31: end if

32:  endif

33: end function
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1: function Pushup(7)
2. if not T.left = null then

3 T.size « T.left.size + T.right.size
4; T.value <« T.right.value
5. endif

6: end function
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1: function Rotate(7, d)
2. temp « T.childld & 1]
3. T.childld ® 1] « T.child|d]
4. T.child[d] « T.child[d ® 1].child[d]
5. T.childld & 1].child[d] « T.child[d & 1].child[d & 1]
6:  T.child[d & 1].childld & 1] « temp
7. Pushup(T.child[d & 1])
8:  Pushup(T)

9: end function
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1: function Maintain(7)
2. if not T.left = null then

3 if T.left.size < T.size - « then
4: d«1
else if T.right.size < T.size - a then
5: d<0
else T.right.size < T.size - «
6: return
7: end if
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8: if T.child[d].child|d ® 1].size > T.child|d].size - % then
9: Rotate(T.child[d],d & 1)

10: end if

11: Rotate(T, d)

122 endif

13: end function
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1: function Insert(7, x)
2. if T.size = 1 then

3: T.left < newNode(x)

4: T.right «— newNode(T .value)

5: if x > T.value then

6: swap(T.left, T.right)

7: end if

8. else

9: Insert(7.child[x > T.left.value], x)
10:  end if

11:  Pushup(T)
12 Maintain(7')

13: end function
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1: function Remove(7, x)
22 d « x> T.leftvalue
3. if T.child[d].size = 1 then
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4: if T.child|d].value = x then

5: deleteNode(T.child[d])

6: temp « T.child[d & 1]

7: T.left = T.childld & 1].left

8: T.right = T.child|d ® 1].right
9: T value = T.child[d ® 1].value
10: deleteNode(temp)

11: else

12: return

13: end if

14:  else

15: Remove(T.child[d])

16:  end if

17: Pushup(T)
18:  Maintain(7)

19: end function
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