
Ðàáîòà íà ÝÂÌ è ïðîãðàììèðîâàíèå, ìåõìàò, 1 êóðñ 2 ïîòîê

Ëåêöèÿ 8. Ñîðòèðîâêè, ïðîäîëæåíèå

Ñîðòèðîâêà ñëèÿíèåì.

void MergeSort(int n, double *a, double *b)

{

int k = n/2

if (n<2) return;

MergeSort(k, a);

MergeSort(n-k, a+k);

Merge(k, a, n-k, a+k, b);

Copy(n, a, b); // a <= b

}

void MergeParts(int n, double *a, int partlen, double *b)

{ // ñëèÿíèå óïîðÿäî÷åííûõ ôðàãìåíòîâ

int k;

int npairs = n / (2*partlen);

int lastlen = n % (2*partlen);

if (partlen > n) return;

for (k = 0; k < nPairs; k++) {

Merge(partlen, a + k*partlen,

partlen, a + (k+1)*partlen, b + k*partlen);

}

if (lastlen > partlen) Merge(partlen, a + k*partlen,

lastlen, a + (k+1)*partlen, b + k*partlen);

Copy(n, a, b);

}

void MergeSort(int n, double *a, double *b)

{

int k;

for (k=1; k<n; k*=2) {

MergeParts(n, a, k, b);

}

}

Ñëèÿíèå áåç äîïîëíèòåëüíîé ïàìÿòè � âîçìîæíî ëè?
Äà, çà O(n log n) ò.å. òðóäîåìêîñòü ñîðòèðîâêè áóäåò O(n log2 n)
Äà, çà O(n), íî ñïîñîá î÷åíü èçâðàùåííûé è ïðàêòè÷åñêîãî ñìûñëà íå èìååò
Íî íå çàáûâàåì ïðî ðåêóðñèþ, êîòîðàÿ òðåáóåò O(log n) ïàìÿòè.
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Ñîðòèðîâêà êó÷åé.

×èñëà, çàïèñàííûå â ìàññèâå îáðàçóþò ïèðàìèäó (èëè êó÷ó � heap), åñëè äëÿ ëþáîãî
ýëåìåíòà a[i] âûïîëíåíû óñëîâèÿ a[i] >= a[2*i + 1] è a[i] >= a[2*i + 2] äëÿ âñå èíäåêñîâ,
íå âûõîäÿùèõ çà ãðàíèöû ìàññèâà.

Èëëþñòðàöèÿ. �Ãåîìåòðè÷åñêèé� ñìûñë ïèðàìèäû.

void SiftUp(double *a, int k)

{ // ïîïîëíåíèå ïèðàìèäû ñ êîíöà

int j;

while(k>0) {

j = (k-1)/2;

if (a[k] > a[j]) { swap(a+k, a+j); }

else { break; }

k = j;

}

}

void SiftDown(double *a, int n)

{ // âîññòàíîâëåíèå ïèðàìèäû ïðè èçìåíåíèè a[0]

int i, i1, i2;

if (n<2) return;

for (i=0; i<n; ) {

i1 = 2*i + 1;

i2 = i1 + 1;

if (i1 >= n) break;

if (i2 < n && a[i1] < a[i2]) {

i1 = i2;

}

if (a[i] < a[i1]) {

swap(a+i, a+i1);

i = i1;

} else {

break;

}

}

}

void HeapSort(int n, double *a)

{

int k;

for (k=1; k<n; k++)

{

SiftUp (a, k);
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}

for (k=n-1; k>0; k--)

{

swap(a, a+k);

SiftDown(a, k);

}

}

Ïðàêòè÷åñêàÿ ñòðîíà âîïðîñà ñ ñîðòèðîâêàìè:

1. � òåñòèðîâàíèå áûñòðîäåéñòâèÿ:
ãåíåðàöèÿ ìàññèâà äëèíû N
çàìåð âðåìåíè íà ñîðòèðîâêó
ïðîâåðêà ïðàâèëüíîñòè óïîðÿäî÷èâàíèÿ

#include <time.h>

int n = ... ;

clock_t t1, t2;

double seconds;

double *a = (double*)malloc(n*sizeof(double));

FillArray (n, a);

t1 = clock();

Sort(n, a);

t2 = clock();

seconds = (double)(t2-t1) / CLOCKS_PER_SEC;

printf("sorting time %f\n", seconds);

printf("%s\n", (TestSort(n, a)) ? "success" : "failure");

...

bool TestSort(int n, double *a)

{

int i;

for (i=1; i<n; i++) {

if (a[i-1] > a[i]) return false;

}

return true;

}

2. � óíèâåðñàëüíîñòü.
Óêàçàòåëü íà ôóíêöèþ.
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int (*f)(int);

bool (*ts)(int, double*);

void (*s)(double);

int (*cmp)(double, double);

int (*cmpv)(const void *, const void *);

double CalculateSomething (double x, double (*f)(double))

{

return f(x) + f(2*x);

}

double MyFun (double x)

{

return x*x;

}

z = CalculateSomething(2.5, MyFun);

z = CalculateSomething(1.0, sin);

z = CalculateSomething(5.0, sqrt);

Äëÿ óíèâåðñàëüíîñòè ïðîöåäóðû ñîðòèðîâêè ñðàâíåíèå ýëåìåíòîâ ìîæíî çàäàâàòü
îòäåëüíîé ôóíêöèåé

int Ñompare(double a, double b)

{

return (a<b) ? -1 : (a>b) ? 1 : 0;

}

int Ñompare1(double a, double b)

{

return (a>b) ? -1 : (a<b) ? 1 : 0;

}

int Ñompare2(double a, double b)

{

if (a*b>=0) > 0 return 0;

if (a<0 && b>0) return 1;

if (a>0 && b<0) return -1;

}

void Sort (int n, double *a, int (*cmp)(double, double))

{ .....

if ( cmp(a[i],a[j]) > 0 ) ..... // if (a[i] > a[j]) ....

.....

}
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Sort(n, a, Compare);

Sort(n, a, Compare1);

Sort(n, a, Compare2);

3. Ñòàíäàðòíàÿ ôóíêöèÿ qsort

#include <stdlib.h>

size_t size_t

void qsort (void *array, unsigned int n_elems, unsigned int elem_size,

int (*cmp)(const void *, const void *));

Ôóíêöèÿ ñðàâíåíèÿ çàãîòîâëåíà íà ïðîèçâîëüíûå ñèòóàöèè. Íàì íàäî åå ðåàëèçî-
âàòü â êîíêðåòíîì ñëó÷àå, ò.å. äëÿ òèïîâ ýëåìåíòîâ íàøåãî ìàññèâà.

double *a;

int n;

.....

qsort (a, n, sizeof(double), CmpDoubleAscending);

.....

int CmpDoubleAscending (const void *a, const void *b)

{

const double *pa = (const double *)a;

const double *pb = (const double *)b;

return (*pa<*pb) ? -1 : (*pa>*pb) ? 1 : 0;

}
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