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
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Merge Sort: Running Time

Running Time as a
T7(@)=| Recurrence Relation

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

List<Integer> sortedList;
| if(list.size() == 0) { sortedList = new ArrayList<>(); ﬂ

sortedList = new ArrayList<>() I
sortedList.add(list.get (0)); '% C‘) -

P 00)

e
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 = I merge (sortedLeft, sortedRight),I 0(\4 g
; )

return sortedList;
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Running Time: Unfolding Recurrence Rela’rion!'q

Ton= Kba-vp: T2y 2. T(ED + &
T(1) = 1
T(n) = 2 - T(n/2) + n
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Quick Sort in Java W’“" o medkos clp: OV

public List<Integer> sort|[List<Integer> “Iist En)
List<Integer> sortedList; 4
if(list.size() == 0) { sortedList = hew ArrayList<>();
else if(list.size() == 1) { /
sortedList = new ArrayList<>(); sprtedList.add(list.get (0));

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

lint pivotValue = Jist get (pivotlndex):

List<Integer> left = allLessThanOrEqualTo (pivotIndex, list); L) #P

List<Integer> right = allLargerThan (pivotlndex,. list);
List<Integer> Sortedieft = sort (left) ; ——p| (CC)

2 ¢ st
f -
List<Integer> sortedRight = sort (right) —PT(_%

S
sortedList = new ArrayList<>();

o
sortedList.addAll (sortedLeft) ; ,Vavf{{/

sortedList.add(pivotValue) ;

sortedLlst.azﬁﬂ(sortedeght); List<Integer> alllLessThanOrEqualTo(int pivotIndex, List<Integer> list)
} List<Integer> sublist = new ArrayList<>();

return sortedList; int pivotValue = list.get (pivotIndex);
List<Integer> allLargerThan(int pivotIndex, List<Integer> list) {
}

int v = list.get(1);
if (i != pivotIndex && v@oivotValue) { sublist.add(v); }
}
SEE’ 24
[
list Z
int pivotValue = list.get(pivotIndex);

return sublist;
4 for(int i = 0; i < list.size(); 1 ++) {
lek <§D leff | ZLF LLS lq g ‘ int v = list.get(i);
v@yivotValue) { sublist.add(v); }

}
M if(i != pivotIndex &&

} for(int i = 0; i < list.size(); i ++) {
List<Integer> sublist = new ArrayList<>();
,%k é 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(P));

3
int pivotIndex = list.size() - 1; Lkd W

int pivotValue = list.get(pivotIndex);

List<Integer> left = ai._lﬁﬁjhanﬂ.nﬂmﬁlﬂp p:LvotIndex list)
Llst<Integer> right = aJ.LLa.:ga:’Eha.n (plvz]?ﬁix llS I

t (right) ﬁ T(ﬂ) C')

1. Split using pivot x

sortedList = new ArrayList<> ()

sortedList.addAll (sortedLeft) ;

sortedList.add(pivotValue) ;
sortedList.addAll (sortedRight)

} ([ E=»

return sortedList;




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( J
N

else | /\,
int pivotIndex = list.size() - 1; Y{.,O‘t "e

int pivotValue = list.get(pivotIndex);
(List<1nteger> left = allLessThanOrEqualTo (pivotIndex, list);

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

List<Integer> sortedLeﬂ-—?= sort (left) ;

List<Integer> sortedRigg? = sort (right),

sortedList = new ArrayLiSt<>={

sortedList.addAll (sortedLeft); 1. Spht using pivot X

sortedList.add(pivotValue) ;

sortedList.addAll (sortedRight) ;
}

return sortedList;
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