CSSE 230
Big-Oh Analysis Homework.

1) For each of the following expressions, provide the Big-Oh runtime.
a) [1pt] 7N2 + 9
b) [1 pt] N3 + 10N2 + 7
c) [1 pt] 1/2N4 + 1000N3 + 42


2) Analyze the best and worst case big-Oh run times of the algorithm below. First determine the exact runtime and then perform the Big-Oh analysis.

	public static void sort(int[] a) {
		for (int i = 1; i < a.length; i++) {
			int tmp = a[i];
			int j = i;
			for (; j > 0 && tmp < a[j-1]; j--) {
					a[j] = a[j-1];
			} 
			a[j] = tmp;
		}
	}


a) [5 pts] Best case. Describe a case in which the best case occurs or give an example. Perform the analysis of the exact number of element-to-array comparisons and perform the big-Oh analysis. Show your work.










b) [5 pts] Worst case. Describe a case in which the worst case occurs or give an example. Perform the analysis of the exact number of element-to-array comparisons and perform the big-Oh analysis. Show your work.







3) Analyze the best and worst case big-Oh run time of the algorithm implemented by the search method below.

// This method receives an unsorted array, the index of the first 
// element, the index of the last element and the element to be found. 
// It returns the index of x, if found and 0 otherwise. 

public static int search(int[] a, int lower, int upper, int x){ 
if (lower > upper) return 0; 
int mid = (lower + upper)/2; 
if (a[mid] == x) return mid; 
int left = search(a, lower, mid - 1, x); 
int right = search(a, mid + 1, upper, x); 
return Math.max(left, right); 
} 

a) [5 pts] Best case. Describe a case in which the best case occurs or give an example. Perform the analysis of the exact number of element-to-element comparisons and perform the big-Oh analysis. Show your work.











b) [5 pts] Worst case. Describe a case in which the worst case occurs or give an example. Perform the analysis of the exact number of element-to-element comparisons and perform the big-Oh analysis. Show your work. 















4) Analyze the best and worst case big-Oh run time of the algorithm implemented by the sort method below.

public static void sort(int[]a, int sortedIndex){
if (sortedIndex >= a.length) return;
	int minIndex = sortedIndex;
	for (int i = sortedIndex+1; i < a.length; i++) {
		if (a[i] < a[minIndex]) {
	        	minIndex = i;
	    	}
	}
	if (minIndex != sortedIndex) {
		int temp = a[sortedIndex];
	    	a[sortedIndex] = a[minIndex];
	    	a[minIndex] = temp;
}
[bookmark: _GoBack]	sort(a,sortedIndex+1);
}

a) [5 pts] Best case. Describe a case in which the best case occurs or give an example. Perform the analysis of the exact number of element-to-element comparisons and perform the big-Oh analysis. Show your work.











b) [5 pts] Worst case. Describe a case in which the worst case occurs or give an example. Perform the analysis of the exact number of element-to-element comparisons and perform the big-Oh analysis. Show your work. 
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