RUNNING TIME ANALYSIS - PART 2
BINARY SEARCH TREES RUNNING TIME
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What does Big-Oh really mean?
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Formal definition of Big-O RN
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* f(n) and g(n): running times of two algorithms on inputs of size n.

 f(n) and g(n) map positive integer inputs to positive reals. J
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Big-Omega

* f(n) and g(n): running times of two algorithms on inputs of size n.
 f(n) and g(n) map positive integer inputs to positive reals.
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We say f = Q(g) if there are constants M
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Big-Theta

* f(n) and g(n): running times of two algorithms on inputs of size n.
 f(n) and g(n) map positive integer inputs to positive reals.
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What is the Big-O running time of algoX?

- Assume dataA is some data structure. O(N 2
* Given: running time of operations for dataA, where M is the number of A. ._.( )
keys stored in dataA M wegd B. JO(N logN)
- insert: O(log M)
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- delete” O(log M :
(log M) D? O(log N)

void algoX(int arr[], int N) E. Not enough information to
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Best case, worst case, average case running times
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Worst case analysis of binary search (Jovs) Cane

bool binarySearch(int arr[], int element, int N){
//Precondition: input array arr is sorted in ascending order

int begin = 0;
int end = N—I;J — o) e Q,SDP‘W\?
int mid; 2 Row Ly dﬁwoc%déf)‘
while (begin <= end){ . . ciae Syren et
mid = (end + begin)/2; Tleraho epece
if(arrlmid]==element){ ﬂ. N
return true; OC)
\ Yelse if (arr[mid]l< element)<{
begin = mid + 1; ﬁl Fi/
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end = mid - 1;
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