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1a : Divide & Conquer

e Sorting
e Mergesort
e Quicksort
e Searching
e Selection

e Binary search
e BSP
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Divide and Conquer

DQC P ) A{

iIT (P 1s trivial ) return Solve( P )

Divide P Into P,, P,, .., Py

for (1 =1 to k)
S; = DQC P; )

S = Combine( S;, S,, .., S¢ )

return S

}
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Mergesort

Mergesort Mergesort 2T(n/2)

.|II||""-|I||""| T(n) = 21(n/2) + Ow)

Merge O)
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Mergesort
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Mergesort : Analysis

e T(n) =2T(n/2) + ®(n)

e Master method:a=2,b=2,f(n) = 6(n)
eC =log,a =log,2 =1

ent=n! f(n)=06(n°)=06(n)
eT(N)=0O(nlogn)=0O(nlogn)
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void msort(int src[]) {

int[] aux = (int][]) src.clone();
msort(aux, src, 0O, src.length - 1);

}

void msort(int src[], int dest[], int left, int right) {
1T (left < right) {
int mid = (left + right) /7 2;
msort(dest, src, left, mid);
msort(dest, src, mid+1l, right);

, 1 = left, p = left,
for (G i <= right; i++)
. if (g > right || p <=
dest[i1] = src[pt+t];

} else {
dest[i1] srclg++];
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Quicksort

II.IlIIlIllIIIIIuIII
JL

I Partition O(n)

k elements L
,mu.mu...
Il

U.ICkSOTt Qulcksort T(k) + T(n-k)
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Quicksort

13 fiunau 2548 / 9 somchaip@chula.ac.th




Quicksort : Worst-Case Analysis

BOERIGOERIGIEXCI(Q)

e Worst-case when K = 1 in every step

T(N)=TA)+T(n-1)+O(N)
=T(n—-1)+O(n)

=i®<i)
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Quicksort : Best-Case Analysis

BOERIGOERIGIEXCI(Q)

e Base-case when k = n/2 in every step

T(N)=T(n/2)+T(n/2)+06O(n)
=2T(n/2)+O(N)
=@(nlogn)
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Quicksort : Partition
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Quicksort : Partition
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Quicksort

it (Ieft < right) {
d[left];

int i < loft - 1, j
while (i < j) {

while (d[++1] < p);

while (d[--31]1 > p);
it (1 < j) swap(d, 1

}
}

voild gsort(int d[], int left,

int right) {
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Tuned Quicksort (Bentley)

e 14f insertion sort ifla n < 7
einN/<n<40

e LRAN pivot ann median wadmIdie Ar1Y AN
e N N > 40

e LRanN pivot ann median of median of three
AITaUR 9 67

e partition wuu 3 W9 <p ==p >p

Jon L. Bentley and M. Douglas Mcllroy's "Engineering a Sort Function”,
Software-Practice and Experience, Vol. 23(11) P. 1249-1265 (November 1993).
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Insertion Sort

void isort(int d[]) {
for (int 1 = 0; 1 < d.length; 1++) {
for (int J =1; J >0&& d[j - 1] >d[j]; 1--) {
swap(d, j, J - 1);

-lllglllllllllll

13 filunau 2548 / 16 somchaip@chula.ac.th




Selection

: ]HD“DHHUH”@HHHHDHDHD[

Partltlon

k elements
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Selection

: ]DD“DHHU“HHHHHDHDHD[

. 41

k elements ' Partition
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Selectlon
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Binary Search

int bSearch(int[] a, int key) {
int left = O;
int right = a.length - 1;
while (left <= right) {
int mid = (left + right) >> 1;
1T (a[mid] < key) {
left = mid + 1;
} else 1T (a[mid] > key) {
right = mid - 1;
} else {
return mid; // key found

}

}
return -(left + 1); // key not found.

}
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Binary Search

int bSearch(int[] a, iInt key) {
return bSearch(a, key, 0, a.length - 1);

}

iIT (left > right) return -(left + 1);
int mid = (left + right) 7/ 2;
iIT (key == afmid]) return mid;
1T (key < a[mid])
return bSearch(a, key, left, mid - 1);
else
return bSearch(a, key, mid + 1, right);

iInt bSearch(int[] a, int key, Int left, Int right) {

T(n) < T(n/2) + O(1) = O(log n)

13 fiunmu 2548 / 20

somchaip@chula.ac.th




Binary Space Partition Tree
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Binary Space Partition Tree
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Binary Space Partition Tree
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Binary Space Partition Tree

L
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Binary Space Partition Tree
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