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Merge sort J

Sluc (slij?) dvé serazena pole )

Porovnavané prvky
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Merge sort J

Sluc€ dvé serazena pole - pokr. )
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Rozdél a panuj! Divide and conquer! Divide et impera! J
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Merge sort J
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Rozdél! J
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Merge sort J

void mergeSort (int a[], int aux[],
int low, int high) {

int half = (low+high)/2;

int i1;

_?_(I ow >= high) return; // too small!
// sort

mergeSort(a, aux, low, half); // left half

mergeSort(a, aux, half+1, high); // right half

merge(a, aux, low, high); // merge halves

// put result back to a
for (1 = low; 1 <= high; 1++) a[i1] = aux[i];

// optimization idea:
/* swapArray(a, aux) */ // better to swap
// references to a & aux!
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Merge sort J

void merge(int in[], int out[], int low, int high) {
int half = (low+high)/2:
int low;
int half+1;
int § = low,;

1l
12

// compare and merge
while ((il <= half) && (i2 <= high)) {
1T (in[i1] <= in[12]) { out[j] = in[il]; il++; }
else { out[j] = In[12]; 12++; }
J++;

}

// copy the rest
while (11 <= halt) { out[j] = in[i11]; 11++; J++; }
while (12 <= high) { out[j] inf12]; 12++; j++; }

}
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Merge sort

Asymptoticka sozitost
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Rozdél! ........ logy(n)  krat =
— Slué! ........ log,(n)  krat
Rozdél! ........ ®(1) operaci
Slu¢! ........ ®(n) operaci
Celkem ...... O(n): ©(log,(n)) = B(n-log,(n)) operaci

Asymptoticka slozitost Merge sortu je ©®(n-log,(n))
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Merge sort J

Rozdel! ........

Sluc!

Stabilita

Nepohybuje prvky

“ if (in[i1] <= in[i2]) { out[j] = in[i1]; ...”

Zarad' nejprve levy prvek,
kdyz slucujes stejné hodnoty
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MergeSort je stabilni
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Heap sort J

Halda J
Y,
Pravidlo -
haldy J H
5[] & [
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Heap sort J

Terminologie

E ...... predecessor, parent of Iﬂ

...... predchudce, rodic

Y ‘bl,‘cl ...... successor, child of |El
4 * N ®

...... naslednik, potomek

...... vrchol (haldy)
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Heap sort

Halda ulozena
v poli

naslednici naslednici
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Oprava haldy

)

Vrchol odstranén (1)
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®

Odstran
vrchol

posledni —> prvni J
_J/

®

Vloz na
vrchol

U>B, U>D, B<D
—> prohod' B <> U
J
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Oprava haldy J

Vrchol odstranén (2)

@lloi na vrchol - pokraéovéniJ

U>M, U>J, J<M U>K, U>R, K<R
= prohod' J <> U = prohod K< U

J J
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Oprava haldy J

Vrchol odstranén (3)

@ Vloz na vrchol
- hotovo

Nova halda

T8
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Oprava haldy J

Vrchol odstranén Il (1) J
@ ®

OdstraﬁJ

Vloz na
vrchol

@ R>J, R>D, D<J
posledni —> prvni J = prohod D <> R
J
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Oprava haldy J

Vrchol odstranén Il (2) ) Vrchol odstranén Il (3)

(3:
loz na vrchol - pokrac':ovéniJ C?’Alloi na vrchol
- hotovo

R<T, R>E
’ Nova hal
—> prohod' E € R SVAIAIGS
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Heap sort J

alesefazenoj RUNJHUNZYBYTHEYMHORKHAND

@ Vytvor haldu J @ for (i =0;i < n; i++) J

a[i] = “odstran vrchol’;

@sgazeno ] Z|U|T|RIOIMIKIJ'E'D!B!AI‘
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Rekurzivni viastnost "byti haldou™

.,
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Vytvor jednu haldu ze dvou mensich

neni (jeste) halda

dunsssnsssnnssanasansaannannnnnnnnnnn A n A A E A RSN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERS

Z>A nebo Z2>B
= prohod’: Z <> min(A,B)




Vytvor jednu haldu ze dvou mensich
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Vytvof haldu |

Vytvof halduv (1) ...

A"’ e,
@ Lo ... a vytvor haldu v @

g Moy, .. a vytvor halduv @ ...
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Halda v poli J

Halda ulozena
v poli

naslednici naslednici
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Tvorba haldy v poli J

Neserazeno | Neni halda J
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Tvorba haldy:

Tvorba haldy v poli
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)

Tvorba haldy v poli
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Heap sort J

Halda | AlBlolimjJfTHE| Z]oliK||R]|U

Krok1 |

sllJliDoliMikKiTHENZHONUNRIA

N — e
e ———

Halda

%




A4B33ALG 2010/07

Heap sort J

Krok k |

kKIMiRIZUoN THUlJUENDIBIA

Halda k
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Heap sort J

// array: aJl]...a[n] 11111

void heapSort(ltem a[], Int n) {

nt 1, J;

// create a heap
for (1 = n/2; 1 > 0; 1--)
repairTop(a, 1, n);

// sort
for (i =n; 1 >1; 1--) {
swap(a, 1, 1);
repairTop(a, 1, 1-1);
+
+
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Heap sort J

// array: af[l]...a[n] 11tii

void repairTop(ltem a[], Int top, Int bott) {
int 1 = top; // a[2*i1] and a[2*i1+1]
int j = 1*2; // are successors of ali]

Item topVal = a[top];

// try to find a successor < topVal

if (g < bott) && (alj] > apg+11)) Jj++;

// while (successors < topVal)

// move Ssuccessors up
while ((J <= bott) && (topval > a[j])) {
ali] = a[il;
1 = J; J = 3J*2; // skip to next successor
if (g < bott) & (alyl > alj+11])) J++;

+
a[fi] = topval; // put the topVval

}
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Heap sort

repairTop operace nejhorsi pripad ... log,(n) (n=velikost haldy)

vytvor haldu ... n/2 repairTop operaci

log,(n/2) + log,(n/2+1) + ... + logy(n) < (n/2)(logy(n)) = O(n-log,(n))

serad haldy ... n-1 repairTop operaci, nejhorsi pripad:

log,(n) + logy(n-1) +...+1 < n-log,(n) = O(n-log,(n))

ale i nejlepsi pfipad = ©(n-log,(n))

celkem ... vytvor haldu + sefad haldu = ©(n-log,(n))

Asymptoticka slozitost Heap sortu je ®(n-log,(n))

Heap sort neni stabilni
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