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Merge Sort
1 sort(L) {
2 if (L.size() < 2) {
3 return L;
4 }
5 else {
6 int mid = L.size() / 2;
7 return merge(
8 sort(L.subList(0, mid)),
9 sort(L.subList(mid, L.size()))

10 );
11 }
12 }

First, we need to find the recurrence:
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This recurrence isn’t linear! This is a “divide and conquer”

recurrence.
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Find A Big-Oh Bound For The Worst Case Runtime
1 sum(n) {
2 if (n < 2) {
3 return n;
4 }
5 return 2 + sum(n − 2);
6 }
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Find A Big-Oh Bound For The Worst Case Runtime
1 binarysearch(L, value) {
2 if (L.size() == 0) {
3 return false;
4 }
5 else if (L.size() == 1) {
6 return L[0] == value;
7 }
8 else {
9 int mid = L.size() / 2;

10 if (L[mid] < value) {
11 return binarysearch(L.subList(mid + 1, L.size()), value);
12 }
13 else {
14 return binarysearch(L.subList(0, mid), value);
15 }
16 }
17 }
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Consider a recurrence of the form:

T(n) = �������d if n = 1

aT � n
b�+nc otherwise

Then,
If logb(a) < c, then T(n) =Q(nc).
If logb(a) = c, then T(n) =Q(nc

lg(n)).
If logb(a) > c, then T(n) =Q(nlogb(a)).

Sanity Check: For Merge Sort, we have a = 2,b = 2,c = 1. Then,
log

2

(2) = 1 = 1. So, T(n) = n lgn.
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