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Time Complexity Analysis of k—Bisection Search

FU Xiao-hang ,ZHENG Huan-huan
(School of Computer Science & Engineering,Nanjing University of Science & Technology ,Nanjing 210094 , China)

Abstract ; The idea of a divide—and-conquer strategy is to solve a large problem by breaking it down into subproblems of the same form.
Search refers to finding the elements equal to the given value x in an ordered array. The traditional search algorithm is traversal , while the
binary search is a search algorithm based on divide—and—conquer strategy. The binary search is to divide the array into two equal parts
each time,compare the elements to be searched with the elements in the middle of the array, if equal, the search is successful; otherwise,
the search scope will be reduced to half of the original,,and so on,until the elements to be checked are found. Compared with traversal,
the complexity of binary search is significantly reduced. On the basis of binary search,the array can be divided into more parts each time,
that is, k —bisection search. The time complexity of k& —bisection search algorithm is the lowest when searching for the value of £ , which
can further optimize the search algorithm. Through analysis,induction and proof,the time complexity of k& —score search is O (% log,n) .
Because the function is increasing, the binary search is the most efficient search algorithm, of which the complexity is O(log,n) . In
addition,when k = n , k —bisection search degenerates to ergodic,and the complexity degenerates to O(n) .
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1. low « I ;high < n;j < 0;

2. while(low < high)and(j = 0);

3 mid < (low + high)/2;

4 if x = A[ mid] then j < mid;

5. else if x < A[mid] then high < mid - 1;
6 else low «—mid + 1;

7. end while;

8. return j,
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5. if x < A[midl] then high «— midl - 1;
6. else if ¥ = A[ midl] then j «— midl;

7. else;

8. if x < A[ midl] then low «— midl + 1;
9. else if x = A[ midl] then j < midr;
10. else low <= midr + 1;

11.  end while

12.  return j,
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