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

Ñîðòèðîâêè

Îïÿòü æå êëàññè÷åñêàÿ çàäà÷à îáðàáîòêè äàííûõ.
À ëþáîé íàáîð äàííûõ ìîæíî îòñîðòèðîâàòü?
Íóæíî îïðåäåëèòüñÿ ñ îïåðàöèåé ñðàâíåíèÿ.
Äëÿ ïðîñòîòû ñòàâèì äëÿ íà÷àëà çàäà÷ó ñîðòèðîâêè âåùåñòâåííîãî ìàññèâà ïî

âîçðàñòàíèþ.
void Sort (int n, double *a);

Òðàäèöèîííûå ìåòîäû:
� âîñõîäÿùàÿ ïóçûðüêîâàÿ ñîðòèðîâêà
� íèñõîäÿùàÿ ïóçûðüêîâàÿ ñîðòèðîâêà (ïðîñåèâàíèå)
� ïåðåñòàíîâêà ìàêñèìóìà (ñîðòèðîâêà îáìåíîì)
� ñîðòèðîâêà Øåëëà
� áûñòðàÿ ñîðòèðîâêà
� ñîðòèðîâêà ñëèÿíèåì
� ñîðòèðîâêà êó÷åé (ïèðàìèäàëüíàÿ, òóðíèðíàÿ)
� radix ñîðòèðîâêè
� ñîðòèðîâêè ïîäñ÷åòîì
Îöåíêà ïðîèçâîäèòåëüíîñòè è ýôôåêòèâíîñòè ñîðòèðîâêè:
� òðóäîåìêîñòü
� � ãàðàíòèðîâàííàÿ (äëÿ ëþáîé ïåðåñòàíîâêè ãàðàíòèðóåñÿ)
� � ñðåäíÿÿ (íà íåêîòîðîì ìíîæåñòâå ïåðåñòàíîâîê)
� � �åñòåñòâåííàÿ íàèëó÷øàÿ�
� äîïîëíèòåëüíàÿ ïàìÿòü
� O(1)
� O(logN)
� O(

√
N)

� O(N)
Ñàìè àëãîðèòìû îáñóäèì ÷öòü ïîçæå, à ïîêà ïàêòè÷åñêàÿ ñòðîíà âîïðîñà:
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");

------------
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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.

int (*f)(int);

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

void (*s)(double);

int (*cmp)(double, double);

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

Âàæíà ñèãíàòóðà ôóíêöèè, ò.å. ñïèñîê òèïîâ ïàðàìåòðîâ.

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;

}

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

{ .....

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

.....

}

Sort(n, a, Compare);
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3. Ñòàíäàðòíàÿ ôóíêöèÿ qsort

void qsort (void *array, size_t n_elems, size_t 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 CmpDouble Ascending (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;

}

Òåïåðü ïîäðîáíåå îá àëãîðèòìàõ âñåõ ýòèõ ñîðòèðîâêàõ.
Âñå ïðîñòûå ñîðòèðîâêè íàäî óìåòü ïèñàòü ñõîäó è â ëþáîì ñîñòîÿíèè !!!

void swap(double *a, double *b) // swap(&a[i], &a[j]);

{ // swap(a+i, a+j);

double c = *a;

*a = *b;

*b = c;

}

void BubbleSort (int n, double *a)

{

int i, k;

bool br; // ïðèçíàê ïðåðûâàíèÿ ïðè äîñðî÷íîé ñîðòèðîâêå

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

br = true;

for (i = 0; i < k-1; i++) {

if (a[i] > a[i+1]) {

swap(a+i, a+i+1);

br = false;

}

}

if (br) return;

}

}

void SiftSort (int n, double *a)

{

int i, k;

for (i = 1, i < n; i++) {
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for (k = i; k > 0 && a[k] < a[k-1]; k--) {

swap(a+k, a+k-1);

}

}

}

void SwapMaxSort (int n, double *a)

{

int i, k, imax;

double amax, c;

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

amax = a[0];

imax = 0;

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

if (amax > a[i]) { amax = a[i]; imax = i; }

}

if (imax != k) {

swap(a+k, a+imax);

}

}

}

void ShellSort(int n, double *a) .// N^2 äî N^{4/3} è äàæå N log^2 N

{

int i, j, k;

for (int k = n / 2; k > 0; k /= 2) {

for (int i = k; i < n; i++) {

for (int j = i - k; j >= 0 && a[j] > a[j+k]; j -= k) {

swap(a+j, a+j+k);

}

}

}

}
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