Foll og adferoir

Teljum 1 (eda O(1)) aogero fyrir frumsteedar
aogeroir.

Pegar vio kollum a foll, adferoir eda smio teljum vio
fiolda adgeroa i pvi falli

Daemi:

int[] a = new int[N]; // kostar O(N) adgeroir

int max = find_max(a); // skodar allt fylkid O(N)
Arrays.sort(a); // O(N log(N)) skv. lysingu



Afingar
svar: O(log,(N))

while (N > 1) {
N=N/ 2;

}

svar: O(N)

for (int i = 0; 1 < N; i++)

for (int i = 0; 1 < N; i++) Svar: O(NZ)

for (int j = 0; j < N; J++)



Afingar

public static void g(int N) ({
if (N == 0) return;
g(N/2) ;
g(N/2);
for (int i = 0; 1 < N; i++)

public static void f(int N) {
if (N == 0) return;
f(N-1);
f(N-1);

svar: O(Nlog(N))

svar: O(2N)



Talkun & Of...
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order of growth factor for

description function h‘i/(l))%%lgs%s
constant 1 1
logarithmic log N 1
linear N 2
linearithmic ~ Nlog N 2
quadratic N2 4
cubic N3 8

exponential 2N 2N

Commonly encountered growth functions

Grof réoun: O(1) << O(log(N)) << O(N?) << O(aN)



Talkun & O(...)

predicted factor
of problem size

_ L order of growth  increase if computer
predicted running time if speed is increased by
order of growth  problem size is increased by a factor of 10
a factor of 100
linear a few minutes linear 10
linearithmic a few minutes linearithmic 10
quadratic several hours quadratic 3-4
cubic a few weeks cubic 2-3
exponential forever exponential 1

Effect of increasing problem size
for a program that runs for a few seconds

Effect of increasing computer speed
on problem size that can be solved in
a fixed amount of time



Helmingunarleit

Kollum keyrslutimann T(N)

int helmingunarleit(int[] a, int x, int 1, int h) {
if (1 > h) return -1;
int mid = (1+h)/2;
if (a[mid] < x) {
return helmingunarleit(a,x,mid+1,h);
} else if (a[mid] > x) {
return helmingunarleit(a,x,l,mid-1);
} else {
return mid;

}
}

T(N) =0O(1) + T(N/2), T(0) = O(1)
svar: T(N) = O(log,(N))



Helmingunarleit

Hve oft getum vio deilt N med 2 pangao til vid
faum 17

1
2—=1
4 -2 —1
8—=>4—-2 — 1
16 >8—=4—=2 —1
32—=16—8—=4—=2 — 1
64—>32 - 16—>8—=>4—>2 —1
128664 —32 - 16 >8—=4—>2 —1
256 > 128> 64 —>32 — 16 =8 =4 —=2 — 1
512 =256 - 12864 —>32 - 16 =8 =4 —=2 — |
1024 — 512 =256 - 128 =64 =32 - 16 =8 —=4—=2 — 1

svar: log,(N) — fj6ldi bita sem parf til a0 takna N



RAOun

Innsetningar réoun:
« Einféld r6ounaraofero
« Fo6rum fra vinstri til haegri i gegnum fylkio
« Skiptum & staki til vinstri ef pad er steerra

d

v 0 1 2 3 4 5 6 7
6 and had him his was you the
the you
4 the was
his the

Inserting a[6] into position by exchanging with larger entries to its left

Fastayroing lykkju?



Java utfeersla




Insertion sort: timameelingar

Timinn er hadur inntakinu
«  Minnkandi fylki: ~N2/2
«  Slembio fylki: ~N2/4
« Vaxandi fylki: ~N
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RAOun

Mergesort byggir a endurkvaemri réoun

« Skiptum fylki i tvo helminga
« R6Oum sitt hvorum helmingnum endurkvaemt

« Skeytum saman r6dudum helmingunum i rétta réo

input
was had him and you his the but

sort left
and had him was

sort right
but his the you

merge
and but had him his the was you



Mergesort

Rétt eins og i quicksort er erfidi hlutinn i hjalparfalli

public class Merge {

public static void sort(String[] a) {
sort(a, 0, a.length);
}

// Sort a[lo, hi).

public static void sort(String[] a, int lo, int hi) {
int N = hi - lo;
if (N <= 1) return;

// recursively sort left and right halves
int mid = lo + N/2;

sort(a, lo, mid);

sort(a, mid, hi);

// merge sorted halves



Mergesort

Rada saman a[0..3] og a[4..7], utkoman er geymd i
hjalpartylkinu aux

d
R N N T
and had him was but his the you
0O 4 O and and but
1 4 1 but had but
1 5 2 had had his
2 5 3 him him his
3 5 4 his was his
3 6 5 the was the
3 6 6 was was you
4 7 7 you you

Trace of the merge of the sorted left half with the sorted right half



Mergesort

Mergesort parf auka hjalparfylki aux, olikt quicksort.

String[] aux = new String[N];
// merge into auxiliary array
int 1 = lo, j = mid;

for (int k = 0; k < N; k++) {

if (1 == mid) aux[k] = a[j++];
else if (j == hi) aux[k] = a[i++];
else if (a[]j].compareTo(a[i]) < 0) aux[k] = a[j++];
else aux[k] = a[i++];

}

// copy back

for (int k = 0; k < N; k++) {
a[lo + k] = aux[k];

}



Timagreining a Mergesort

Keyrslutiminn T(N) fyrir Mergesort uppfyllir, T(2) = O(1) og
T(N) = T(N/2) + T(N/2) + O(N)

T(N) I N
T(N/2) T(N /2) 2(N/2)
T(N / 4) T(N / 4) T(N / 4) T(N / 4) 4 (N/4)
log, N
7(2) T(2) T(2) T(2) T(2) T(2) T(2) 7(2) | N/2(2)

Nlog, N



R&0un og leit

Finnum lengsta endurtekna hlutstreng, p.e. kemur
fyrir a.m.k. tvisvar

a a ¢ a a g t t t a c a a g c

Einfold lausn, profum alla mdgulega stadi sem
strengirnir byrja, finnum lengsta sameiginlega
forskeyti, O(N?) keyrslutimi

a a c a a g t t t a c a a g c

i J

Hagnytingar: gagnapjdéppun, lifupplysingafraeoi



