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Abstract: The K-th number query is a fundamental problem in computer algorithm,which is a subroutine of numerous problems.
Researchers have done a lot of further work including the linear time algorithm for single K—th number query.The time com
plexity O(lb n) for each query solution has already been found for the multi-queries K—th number query problem,with the help
of balance search tree structure.But the BST-based algorithm is not very easy to implement as well as a big constant factor hid-
den in the Big—O representation.This paper introduces an algorithm based on Bit Indexed Tree to tackle K—th number query with
easy implementation and small constant factor.Finally,the experiment shows that the new algorithm is remarkably faster than pre—
vious algorithms with nearly optimal memory usage.
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Random-Select(P,R);

W=Random Number In A[P]---A[R];

Divide A[P]---A[R] into two parts
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A[P]--A[K]<=W ,A[K+1]-+-A[R]>=W )

If k<=K Random-Select(P,K)

Else Random—Select(K+1,R);
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Update—Sum(Node ) ;

Note.Sum=Note.Count;

If LeftChild<>NULL Sum=Sum+LeftChild.Sum;

If RightChild<>NULL Sum=Sum+RightChild.Sumj;
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Insert( Position, Node ) ;

If Position=NULL Add(Note ), Note.Count=1

Else

If Node.Key<Position.Node.Key
Insert( LChild, Node )
If Not Balance Then Rotate;
Else If Node.Key>Position.Node.Key
Insert( RChild, Node ) ;
If Not Balance Then Rotate;
Else (Node.Key=Position.Node.Key )
Position.Node.Count+1 ;
Update—Sum( Position ) ;
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Get-KthElement(k, Node ) ;

If k<=LeftChild.Sum return Get-KthElement(k, LeftChild);

If k<=LeftChild.Sum+Node.Count return Node.Key;

return Get—KthElement(k-LeftChild.Sum—Node.Count ) ;
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Get=Sum(X ) ;

Sum=0;

While X>0 Do

Sum=Sum+C[X];
X=X-LowBit(X);

Return Sum;
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Modify (X, Delta ) ;

While X<=UppderBound Do
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CIX]=C[X]+Delta;
X=X+LowBit(X);
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Select—Kth(K);

I:=UpperBound ; Base=0;

While />0 Do

If C[[+Base|<K Then
K=K-Cl|/+Base];
Base=Base+I;

1=1/2;

Return Base+1;
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