Lecture 18 - March 20

MergeSort: Recurrence Relation
QuickSort: Ideas, Java, RT



Announcements/Reminders

e ProgTest2 info & example questions released

e Assignment 3 (on linked Trees) solution released

e WrittenTest and ProgTest1l results & feedback released
e Makeup Lecture (on Queues) posted

e Lecture notes template, Office Hours, TA Contact



Merge Sort: 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<>(); }I
:e Se 1L (list.slze =01

sortedList = new ArrayList<>(); . l
sortedList.add(list.get (0)); T(.l)"

}

else { ¢
int middle = list.size() / 2;
List<Integer> left = list. subLlst(O, mlddle)

List<Integer> right = list.subList (middle, list. .g.lze( ;
List<Integer> sortedLeft |sort(1eft)! .Q _‘(
List<Integer> _sortedRight =Ilsorf (right)k Nse 2 .t _((ﬁ_
sortedList = | merge (sortedL ?JWP

return sortedList;
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Running Time: Unfolding Recurrence Relation

T(0) = 1 Mesnp. T - 2 T8 + &
T(1) = 1
T(ﬂ) =2 - T(n/2) + n
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Quick Sort in Java

Ukt o modiams a%. - 0(n)
T

public List<Integer> sortl(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 { w m; 76 {l.(’
int pivotIndex :Ilist.size() - 1;|’\) 7A b £° *
int pivotValue = list.get(pivotIndex); fla‘e ﬁ*ﬁ
List<Integer> left = |allLessThanOrEqualTo (pivotIndex, list);
List<Integer> right 5 allLargerThan (pivotIndex. list);
List<Integer> sortedLeft = sort(left); ~9 (
List<Integer> sortedRight = sort (right) ;
sortedList = new ArrayList<>(); N

- i
sortedList.addAll (sortedLeft) ; Wk' é.i ’
/

sortedList.add ZpJ.votValue) 7
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List<Integer> alllLessThanOrEqualTo(int pivotIndex, List<Integer> list)
List<Integer> sublist = new ArrayList<>();
int pivotValue = list.get(pivotIndex);
for(int i = 0; i < list.size(); 1 ++) {
int v = list.get(1);
if(i != pivotIndex && v <= pivotValue) { sublist.add(v); }
} ————
return sublist;
}
List<Integer> allLargerThan(int pivotIndex, List<Integer> list) {
O List<Integer> sublist = new ArrayList<>();
AS = list.get (pivotIndex);

int pivotValue
w (al .; I for(int i = 0; i < list.size(); i ++) {
< leff int v = list.get(i);

sortedList.addAll (sortedRight) ; 00)

return sortedList;

if(i != pivotIndex && v > pivotValue) { sublist.add(v); }
- & :

return sublist;
rigtﬁ&/ 17§ 4\ }
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Quick Sort: Tracing bt Y =. cgncm‘ena’re
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Quick Sort: /Wor

-Case Running Time

public List<Integer> sort(List<Integer>
List<Integer> sortedList;

list) |

else if(list.size() == 1) {

if(list.size() == 0) { sortedList = new ArrayList<>(); }

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

else {
int pivotIndex = list.size() - 1;

List<Integer> right = alll
List<Integer> sortedLeft =
List<Integer> sortedRight =
sortedList = new ArrayList<>TJ;
sortedList.addAll (sortedLeft) ;
sortedList.add(pivotValue) ;
sortedList.addAll (sortedRight) ;
}

return sortedList;

sort(left)

int pivotValue = list.get (pivotIndex);
List<Integer> left = allLessThanOrEqua
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Quick Sort: Best-Case Running Time

Running Time as a

{

public List<Integer> sort(List<Integer> list)

List<Intocar rtedlict.
)

Recurrence Relation

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; ()(}q;
int pivotValuye list.get (pivotIndex):
List<Integer> left = allLessThanOrEqualTo (pivotIndex, list)|;

}

List<Integer> right = allLargerThan (pivotIndex, list);
List<Integer> sortedLeft = sort(left); L%,
List<Integer> sortedRight =|sort (right);
sortedList = new ArrayList<>7();
sortedList.addAll (sortedLeft) ; 1. Split using pivot x
sortedList.add(pivotValue) ;
sortedList.addAll (sortedRight) ; ]

2. Recur

}

return sortedList;

}

3. Concatenate




