Merge Sort: Running Time

public List<Integer> sort(List<Integer> list)
List<Integer> sortedList;
if(list.size() == 0) { sortedList = new ArrayList<>(); }
else if(list.size() == 1) {
sortedList = new ArrayList<>();
sortedList.add(list.get(0));
}
else {
int middle = list.size() / 2;
List<Integer> left = list.subList (0, middle);
List<Integer> right = list.subList(middle, list.size());
List<Integer> sortedLeft = sort(left);
List<Integer> sortedRight = sort (right);
sortedList = merge (sortedLeft, sortedRight) ;
}

return sortedList;
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Running Time: Unfolding Recurrence Relation
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Quick Sort: Ideas
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Quick Sort in Java

public List<Integer> sort(List<Integer> list) ({
List<Integer> sortedList;
if(list.size() == 0) { sortedList = new ArrayList<>(); }
else if(list.size() == 1) {
sortedList = new ArrayList<>(); sortedList.add(list.get(0)); }
else {
int pivotIndex = list.size() - 1;

int pivotValue = list.get(pivotIndex);

List<Integer> left = allLessThanOrEqualTo (pivotIndex, list);
List<Integer> right = allLargerThan (pivotIndex, list);
List<Integer> sortedLeft = sort(left);

List<Integer> sortedRight = sort(right);

sortedList = new ArrayList<>();

sortedList.addAll (sortedLeft) ;

sortedList.add(pivotValue) ;

sortedList.addAll (sortedRight) ; List<Integer> allLessThanOrEqualTo(int pivotIndex, List<Integer> list)
} List<Integer> sublist = new ArrayList<>();
return sortedList; int pivotValue = list.get (pivotIndex);
} for(int i = 0; 1 < list.size(); i ++) {

int v = list.get(1);
if(i != pivotIndex && v <= pivotValue) { sublist.add(v); }
}
N 85)24|63]45|17|31]96]50 | Tetumm sublisti
lls.r List<Integer> allLargerThan(int pivotIndex, List<Integer> list) {
List<Integer> sublist = new ArrayList<>();
int pivotValue = list.get(pivotIndex);
for(int i = 0; i < list.size(); 1 ++) {
leff int v = list.get (i);
if(i != pivotIndex && v > pivotValue) { sublist.add(v); }

}

return sublist;
}
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Quick Sort: Worst-Case Running Time

Running Time as a
Recurrence Relation

public List<Integer> sort(List<Integer> list) {
List<Integer> sortedList;
if(list.size() == 0) { sortedList = new ArrayList<>(); }
else if(list.size() == 1) {

sortedList = new ArrayList<>(); sortedList.add(list.get(0)); }
else {

int pivotIndex = list.size() - 1;

int pivotValue = list.get(pivotIndex);

List<Integer> left = allLessThanOrEqualTo (pivotIndex, 1list);

List<Integer> right = allLargerThan (pivotIndex, list);
List<Integer> sortedLeft = sort(left);

List<Integer> sortedRight = sort (right);

sortedList = new ArrayList<>();

sortedList.addAll (sortedLeft) ; 1. Split using pivot x
sortedList.add(pivotValue) ;
sortedList.addAll (sortedRight) ; _

} ([ E=»

return sortedList;

} 2. Recur

3. Concatenate



Quick Sort: Best-Case Running Time

Running Time as a
Recurrence Relation

public List<Integer> sort(List<Integer> list) {
List<Integer> sortedList;
if(list.size() == 0) { sortedList = new ArrayList<>(); }
else if(list.size() == 1) {

sortedList = new ArrayList<>(); sortedList.add(list.get(0)); }
else {

int pivotIndex = list.size() - 1;

int pivotValue = list.get(pivotIndex);

List<Integer> left = allLessThanOrEqualTo (pivotIndex, 1list);

List<Integer> right = allLargerThan (pivotIndex, list);
List<Integer> sortedLeft = sort(left);

List<Integer> sortedRight = sort (right);

sortedList = new ArrayList<>();

sortedList.addAll (sortedLeft) ; 1. Split using pivot x
sortedList.add(pivotValue) ;
sortedList.addAll (sortedRight) ; _

} ([ E=»

return sortedList;

} 2. Recur

3. Concatenate



