Pabora na 9BM u nmporpammupoBanue, Mmexmat, 1 Kypc 2 TOTOK

Jlekmusa 9. CopTupoBKHN, Npoa0JI>KeHIE

CopTupoBKa CJIUSIHUEM.

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

{
int k = n/2
if (n<2) return;
MergeSort(k, a);
MergeSort(n-k, atk);
Merge(k, a, n-k, atk, b);
Copy(n, a, b); // a<=b
+

void MergeParts(int n, double *a, int partlen, double *b)
{ // cnusaname ynopsamodeHHHX (PPATMEHTOB

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+1l)*partlen, b + k*partlen);
}
if (lastlen > partlen) Merge(partlen, a + kxpartlen,
lastlen, a + (k+1)*partlen, b + kxpartlen);

Copy(n, a, b);
+
void MergeSort(int n, double *a, double *b)
{
int k;
for (k=1; k<n; kx=2) {
MergeParts(n, a, k, b);
}
}

Cnugnane 6e3 IOMOTHUTEIHLHONR TaAMATH — BO3MOXKHO JIA?!

Ha, 3a O(nlogn) r.e. rpysoemxocts copruposku oyger O(nlog?n)

Ha, 3a O(n), HO €11OCOG OYEHDb W3BPAIIEHHBIH U MPAKTHYECKOTO CMBIC/IA HE UMeeT
Ho He 3a6biBaem mpo pekypcuto, koropast Tpebyer O(logn) mamstu.

CopTupoBKa Ky4eii.

Hucora, 3annucanibie B MaccuBe 06pa3yior mupamuay (min Kydy — heap), ecu Jyist 106010
saeMenTa ali| Boimostnenst yerosus ali] >= a[2* + 1] u afi] >= a[2*i + 2| m1s Bece nrmexcos,
HE BBIXO/ISIINX 33 IPAHUIBI MACCHBA.

Nnnarocrpamnust. “I'eomerpudecKuit’” CMbICT THPAMUIBL.
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void SiftUp(double *a, int k)
{ // momonuenwe nupamuzp C KOHIA
int j;
while(k>0) {
j = (k-1)/2;
if (alk]l > al[jl) { swap(a+tk, a+j); }
else { break; }
k =733

void SiftDown(double *a, int n)
{ // BoccTanoBnenue nupamuar npu usMeHeHuu al0]
int i, i1, 12;
if (n<2) return;
for (i=0; i<n; ) {
11 2%1 + 1;
12 = 11 + 1;
if (i1l >= n) break;
if (i2 < n && alil] < ali2]) A
il = i2;

if (a[i] < ali1l]) {
swap(a+i, at+il);

i=11;
} else {
break;
}
}
+
void HeapSort(int n, double *a)
{
int k;
for (k=1; k<n; k++)
{
SiftUp (a, k);
}
for (k=n-1; k>0; k--)
{
swap(a, atk);
SiftDown(a, k);
+
}

IIpakTnyeckas cTpoHa BOIIPOCAa C COPTUPOBKAMMU:

1. — TecTupoBanue OBICTPOALHCTBUS:
reHepanusg MaccuBa JIUHBI N
3aMep BpeMEHHM Ha COPTUPOBKY
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MpOBepKa MPABUJIBHOCTH YIOPSIOINBaAHUS

#include <time.h>

intn= ... ;
clock_t t1, t2;
double seconds;

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

tl = 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 1i;
for (i=1; i<mn; i++) {
if (ali-1] > al[i]) return false;
}
return true;
}

2. — yHHBepCaJIbHOCTD.
Vkazaresb Ha (DYHKIHUIO.

int (*f) (int);

bool (*ts) (int, doublex);

void (*s) (double);

int (xcmp) (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);
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J11s1 yHEBEPCATBHOCTH IPOIEIYPhl COPTUPOBKH CPaBHEHHE 3JIEMEHTOB MOXKHO 33/1aBATH
OTAeJbHON (pyHKIIHe

int Compare(double a, double b)

{
return (a<b) ? -1 : (a>b) 2 1 : 0;
+
int Comparel(double a, double b)
{
return (a>b) ? -1 : (a<b) ? 1 : 0;
+
int Compare2(double a, double b)
{
if (axb>=0) > 0 return O;
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(alil,aljl) >0 ) ..... // if (alil > aljl)
+

Sort(n, a, Compare);
Sort(n, a, Comparel);
Sort(n, a, Compare2);

3. Crammaprraas GyHKIUA (SOrt

#include <stdlib.h>
size_t size_t
void gsort (void *array, unsigned int n_elems, unsigned int elem_size,
int (*cmp) (const void *, const void *));

DyukIus cpaBHEHUs 3ar0TOBJICHA HA NPOU3BOJIbHBIe cuTyaruu. Ham najio ee peasunzo-
BaTh B KOHKPETHOM CJIydvae, T.e. /I THTOB 3JIEMEHTOB HaIllero MacCUBA.

double *a;
int n;

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

{
const double #*pa = (const double *)a;
const double *pb = (const double *)b;
return (kpa<*pb) 7 -1 : (*pa>*pb) ? 1 : 0O;
}



