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Running Time Analysis

� Example 1: Selection sort - �( N 2)

� Example 2: Insertion sort - O(N 2), best case
O(N )

� Example 3: page 51, problem 2.7 (4)(5)

� Quiz (20 minutes)

� NOTE: open textbook, but closed notes
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Selection Sort
Main Idea

1. Find the minimum value in the list

2. Swap it with the value in the �rst position

3. Repeat the steps above for remainder of the

list (starting at the second position)
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Selection Sort - Example
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Selection Sort - Example
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Selection Sort - program
/ * for each position i * /
for (i = 0; i < (n-1); i++)
{

/ * find min in arr[i..n-1] * /
min = arr[i];
loc = i;
for (j = (i+1); j < n; j++)
{

if(arr[ j ] < min)
{

min = arr[ j ];
loc = j;

}
}
/ * swap arr[i], arr[loc] * /
swap(arr, i, loc);

}
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Selection Sort - Running Time
Analysis

/ * for each position i * /
for (i = 0; i < (n-1); i++) -- size n-1
{

/ * find min in arr[i..n-1] * /
min = arr[i]; -- c1
loc = i;
for (j = (i+1); j < n; j++) -- size (n-i-1)
{

if(arr[ j ] < min) -- c2
{

min = arr[ j ]; -- c3
loc = j;

}
}
/ * swap arr[i], arr[loc] * /
swap(arr, i, loc); -- c4

}

evaluate
P N � 1

i=0 (N � i � 1) =
P N � 1

i=0 i = N (N � 1)
2 = �( N 2).
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Insertion Sort
Main Idea

1. The list has two parts: sorted arr[0..(i � 1)]

followed by unsorted arr[i:: (n � 1)], starting from

i = 1.

2. For each element arr[i ], �nd the right spot in

the sorted part for element arr[i ].

3. Repeat the steps above for i = 1 to (n � 1).
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Insertion Sort - example
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Insertion Sort - example
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Insertion Sort - Running Time
Analysis

/ * for each position i * /
for (i = 1; i < n; i++) -- size n-1

/ * insert element i into right spot of the partial
sorted data arr[0..(i-1)] * /

Running time of the loop body part -
Best case: O(1), no swap
Worst case: O(i ), go all the way down to the head of the list
Running time of the algorithm -
Best case: O(N )
Worst case: O(N 2)
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Insertion Sort - example
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Insertion Sort - example
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