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EanoobpasHu dpyHKUMM 33 pa3audHn TUNose

int findIndexMax
(double arr[], int arrSize)

int findIndexMax
(int arr[], int arrSize)

{ {
int indexMax = 0; int indexMax = 0;
for (int i = 1; i < arrSize; i++) for (int i = 1; i < arrSize; i++)
if (arr[indexMax] < arr[il) if (arrlindexMax] < arr([il)
indexMax = i;

indexMax = 1i;

return indexMax; return indexMax;

} }
int findIndexMax
(char arr[], int arrSize)

{
int indexMax = 0;
for (int i = 1; i < arrSize; i++)
if (arr[indexMax] < arr[i])
indexMax = ij;
return indexMax;
}
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Cb3paBaHe Ha LLabnon Ha dpyHkyms”

template <typename T>
int findIndexMax (T arr[], int arrSize)

{
int indexMax = 0;
for (int i = 1; i < arrSize; i++)
if (arr[indexMax] < arr[il)
indexMax = ij;
return indexMax;
}

Kanuu leoprues O6ekTHO OpMEHTVPAHO NporpamMupaHe
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13non3eaHe Ha wabnoHa Ha yHKLUS

int main ()

{
int arril[] = {1,5,6,7};

cout << findIndexMax<int> (arri,4);

double arrd[] = {2.1,17.5,6.0};

cout << findIndexMax<double> (arrd,3);

char arrc[] = "Hello";

cout << findIndexMax<char> (arrc,5);

char* arrstr[] = {"Hello", "World",
cout << findIndexMax<char*> (arrstr,3);

template <typename T>
int findIndexMax

(T arr[], int arrSize)

{

int indexMax = 0;

for (int i = 1; i < arrSize; i++)

if (arr[indexMax]
indexMax = i;

return indexMax;

}

n!u};

//

< arr[il)

o KoHpeTHus Tun TpsibBa fa e CbBMECTMM C BCUYKN ONEpauumn B

wabnoHa (B roprusi npumep - <)!
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Oue eanH npumep: nedaTaHe Ha BCSIKaKBM MacCuBW

template <typename T>
void printArray (T arr([], int arrSize)

{
cout << "{"
for (int i = 0; i < arrSize-1; i++)
cout << arr[i] << ",";
if (arrSize > 0) //no comma
cout << arr[arrSize-1];
cout << "}";
}
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VYkasatenn

Ouwe no-agbnboka napametpusauus: dyHKLMM KAaTO NapameTpu
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VYkasatenn

[prvMep 3a €AHOTUMHU PYHLKNN

int findIndexMax (int arr[], int arrSize)

{

int indexMax = 0;
for (int i = 1; i < arrSize; i++)
if (arr[indexMax] < arr[il)
indexMax = 1i;

return indexMax;

}

int findIndexMin (int arr[], int arrSize)

{

int indexMax = 0;
for (int i = 1; i < arrSize; i++)
if (arr[indexMax] > arr[il])
indexMax = ij;

return indexMax;

}
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DyHKUUKM BMECTO onepaTopute < 1 >

bool compareGt (int a, int b) int findIndexMax

(int arr[], int arrSize)

i < arrSize; i++)

if (compareLt (arr[indexMax],arr[i]))

{ {

return a > b; int indexMax = 0;
} for (int i = 1;
bool compareLt (int a, int b) indexMax = i;

{

return a < b; N return indexMax;

}

int findIndexMin

(int arr[], int arrSize)

{

int indexMax = 0;
i < arrSize; i++)

for (int i = 1;

if (compareGt (arr[indexMax],arr[il))

indexMax = i;

return indexMax;
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VYkasatenn

CDyH KUNNTE NMAT TUN

comparator : int X int — bool

bool compareGt (int a, int b)
{return a > b;}
bool compareLt (int a, int b)
{return a < b;}
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VYkasatenn

CDyHKLI,I/I NTE NUMaT TN

comparator : int X int — bool

bool compareGt (int a, int b)
{return a > b;}
bool compareLt (int a, int b)
{return a < b;}

int main (){
//variable definition:
//pComparator
bool (*pComparator) (int,int);

//pointer assignment
pComparator = comparelt;

cout << pComparator (1,2);

pComparator = compareGt;
cout << pComparator (1,2);
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VYkasatenn

CDyH KUNNTE NMAT TUN

bool compareGt (int a, int b)
{return a > b;}
bool compareLt (int a, int b)

{return a < b;}

int main (){
//variable definition:
//pComparator
bool (*pComparator) (int,int);

//pointer assignment
pComparator = comparelt;
cout << pComparator (1,2);

pComparator = compareGt;
cout << pComparator (1,2);

Kanuu leoprues O6eKkTHO OpUEHTVPAHO NporpamMupaHe

comparator : int X int — bool

ptrFn . Ty X To X oo X Ty — Tres
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VYkasatenn

CDyH KUNNTE NMAT TUN

comparator : int X int — bool

bool compareGt (int a, int b)
{return a > b;}
bool compareLt (int a, int b)
{return a < b;}

ptrFn . Ty X To X oo X Ty — Tres

int main (){
//variable definition:
//pComparator
bool (*pComparator) (int,int);

Tres (*ptrFn) (T1,T2,...,Tk);

//pointer assignment
pComparator = comparelt;
cout << pComparator (1,2);

pComparator = compareGt;
cout << pComparator (1,2);
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VYkasatenn

[MpenaBaHe Ha PyHKLUUKU KAaTO NapamMeTpu

int findExtremum bool compareGt (int a, int b)
i {return a > b;}
(int arr(], bool compareLt (int a, int b)
int arrSize,

{return a < b;}
bool (*pComparator) (int,int))

{
int indexMax = 0;
for (int i = 1; i < arrSize; i++)
if (pComparator (arr[indexMax],arr[il]))
indexMax = i;

return indexMax;

}
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VYkasatenn

[MpenaBaHe Ha PyHKLUUKU KAaTO NapamMeTpu

void sort (int arrl[],
int arrSize,
bool (*pComparator) (int,int))
{
for (int i = 0; i < arrSize-1; i++)
{
//find subarray extremum and
//swap with al[il]
swap (arr[i],
arr[i+findExtremum (arr+i,
arrSize-i,
pComparator)]);

O6ekTHO OpMEHTVPAHO NporpamMupaHe 5 mapT 2014 r. 12 / 35



VYkasza

[MpenaBaHe Ha PyHKLUUKU KAaTO NapamMeTpu

int main ()

{
int arr([] = {1,7,3,5,2,3,2,4};

sort (arr,8,compareLt);
printArray (arr,8);

sort (arr,8,compareGt);
printArray (arr,8);

return O;

Kanuu leoprues O6ekTHO OpMEHTVPAHO NporpamMupaHe

bool compareGt (int a, int b)
{return a > b3}
bool comparelLt (int a, int b)
{return a < b;}

int findExtremum
(int arr[],
int arrSize,
bool (*pComparator)(int,int))

int indexMax = 0;
for (int i = 1; i < arrSize; i++)
if (pComparator (arr[indexMax],arr[il]))
indexMax = i;
return indexMax;

}

void sort (int arr([],
int arrSize,
bool (xpComparator) (int,int))
{
for (int i = 0; i < arrSize-1; i++)
{
swap (arr[i],
arr [i+findExtremum (arr+i,
arrSize-i,
pComparator)]);
}
}
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LLla6bnonn 4+ Vkasatenn

Buumanne: -std=c++11
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LLla6bnonn 4+ Vkasatenn

MNpepeduHupate Ha Tunose
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[MpenedutnpaHe Ha Tunose

@ VI3nonseaHe Ha ‘cnoxen’ Tun:

void doSomething (int myMatrix [10][20])

int main ()

{
int m[10][20] = {...};
doSomething (m);

}
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LLla6bnonn 4+ Vkasatenn

[MpenedutnpaHe Ha Tunose

@ ‘lMonarane” Ha HOBO uUMe Ha Tun:;

using myarr = int [10][20]; void doSomething
(int myMatrix [10][20])
void doSomething (myarr myMatrix)
int main ()

int main () {

{ int m[10]1[20] = {...};
myarr m = {...}; doSomething (m);
doSomething (m); }

//?777
myarr x[10];
}
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LLla6bnonn 4+ Vkasatenn

Tun Ha yka3aTen KbM PyHUKNS
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LLla6bnonn 4+ Vkasatenn

VKkazaTen KbM pyHKUMS

. _ bool compareGt (int a, int b)
using Comparator = CorarnRoTe
bool (*) (int s int) 5 bool compareLt (int a, int b)

{return a < b;}

comparator : int X int — bool
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LLla6bnonn 4+ Vkasatenn

[MpenaBaHe Ha PyHKLUUKU KAaTO NapamMeTpu

using Comparator = bool (%) (int,int);

//int findExtremum (int arr[],
// int arrSize,
// bool (*pComparator) (int,int));

int findExtremum (int arr[],
int arrSize,
Comparator pComparator);

{
int indexMax = 0;
for (int i = 1; i < arrSize; i++)
if (pComparator (arr[indexMax],arr([i]))
indexMax = 1i;

return indexMax;

}
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LLla6bnonn 4+ Vkasatenn

LLlabnoHu Ha ykasaTenn KbM pyHKUMM
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LLla6bnonn 4+ Vkasatenn

LLlabnon Ha ykazaTen

template <typename T>
using Comparator = bool (*)(T,T);

template <typename T>
int findExtremum (int arr[],
int arrSize,

int findExtremum
(int arr[],
int arrSize,

bool (*pComparator) (int,int));
using Comparator = bool (*)(int,int);
int findExtremum (int arr([],

int arrSize,
Comparator pComparator);

Comparator<T> pComparator);

{
int indexMax = 0;
for (int i = 1; i < arrSize; i++)
if (pComparator (arr[indexMax],arr[il))
indexMax = ij;
return indexMax;
}
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LLla6bnonn 4+ Vkasatenn

[Mpumep

template <typename T>
bool compareGt (T a, T Db)
{return a > b;}

bool compareGt (char a, char b)
{return a < b;}

template <typename T>
bool comparelLt (T a, T b)
{return a < b;}

int main ()

{
int iall = {1,3,5%};

double dal] = {1.7,6.5,3.4,5.8%};

char ca = "abz";

template <typename T>

using Comparator = bool (*)(T,T);

template <typename T>

int findExtremum (T arr[],
int arrSize,
Comparator <T> pComparato

{
int indexMax = 0;
for (int i = 1; i < arrSize; i++)
if (pComparator (arr[indexMax],arr[il)
indexMax = i;

return indexMax;

}

cout << findExtremum<int> (ia,3,compareGt<int>);
cout << findExtremum<double> (da,4,compareGt<double>);
cout << findExtremum<char> (ca,3,compareGt<char>);
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Map.Reduce

Map.Reduce
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Map.Reduce

BBAaQBZGAHOTMHHa MPOMsAHA Ha BCEKN €JIEMEHT Ha MaCuB

void increase (int arr[], int arrsize)
{
for (int i = 0; i < arrsize; i++)
arr[i] = arr[i]+1;
}
void multiply (int arr[], int arrsize)

{

for (int i = 0; i < arrsize; i++)
arr[i] = arr[i]l=*2;
}
void increaseEvens (int arr[], int arrsize)
{
for (int i = 0; i < arrsize; i++)
if (arr[i] %2 == 0)
arr[i] = arr[i] + 1;
}

Kanuu leoprues O6ekTHO OpMEHTVPAHO NporpamMupaHe
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Map

map: T — T
@ eaHoTMNHA 0bpaboTKa Ha BCEKM OT eNeMEHTUTE Ha MacuB

template <typename T>
using mapFn = T (%) (T);

template <typename T>
void map (T arr[], int arrsize, mapFn<T> f)
{

for (int i

= 0; i < arrsize; i++)
arr[i] = f(a

rr[il);
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Map.Reduce

[MpvMep: nobaBsiHe Ha efuHKLA

. . template <typename T>
int plusOne (int x) using mapFn = T (%) (T);
{return x+1;}
template <typename T>

void map (T arr[], int arrsize, mapFn<T> f)
int multTwo (int x)

{return X*Z;} for (int i = 0; i < arrsize; i++)

arr[i] = f(arr[il);

int main ()

{
int arr([] = {1,2,3};
map<int> (arr,3,plusOne);
map<int> (arr,3,multTwo);

printArray<int> (arr,3);

O6ekTHO OpUEHTVPAHO NporpamMupaHe 5 mapT 2014 r. 27 / 35



ﬂpmmep: I,D|O6aB$:|He Ha €egunHnua CaMO Ha YETHUTE €NEMEHTN

template <typename T>

int evenPlusOne (int x) using mapFn = T (*) (T);
{

s ° i template <typename T>

if (x%2 0) void map (T arr[], int arrsize, mapFn<T> f)

return x+1;

return x; for (int i = 0; i < arrsize; i++)

} arr[i] = f(arr[i]);
¥

int main ()
{

int arr[] = {1,2,3};

map<int> (arr,3,evenPlusOne);

printArray (arr,3);
}
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Map.Reduce

3afjaya: HamupaHe Ha cyma, npousseaeHve, bpoii n np.

int sum (int arr[], int arrsize)

{
int result = arr[0];
for (int i = 1; i < arrsize; i++)
result = result + arr[il;
return result;
}
int prod (int arr[], int arrsize)
{
int result = arr[0];
for (int i = 1; i < arrsize; i++)
result = result * arr[i];
return result;
}
int countEvens (int arr[], int arrsize)
{
int result = 0;
for (int i = 1; i < arrsize; i++)
if (arr[i] % 2 == 0)
result = result + 1;
return result;
}
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Map.Reduce

Reduce

reduce : R x E - R

o Cymupate (“akymynupane’, “obepuHsiBaHe") Ha BCUYKM €NEMEHTH B

€OVH pe3ynTart

template <typename ResT, typename ElemT>
using reduceFn = ResT (*) (ResT, ElemT);

template <typename ResT,typename ElemT>
ResT reduce (ElemT arrl[],
int arrsize,
reduceFn<ResT ,ElemT> f,
ResT init)

{
ResT result = init;
for (int i = 0; i < arrsize; i++)
result = f (result,arr[i]);
return result;
}
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Map.Reduce

[Mpumep: CvbupaHe n yMHOXKEHVE

template <typename ResT, typename ElemT>

using reduceFn = ResT () (ResT,

ElemT);

template <typename ResT,typename ElemT>

ResT reduce (ElemT arr[],
int sum (int accumulated, int x) int arrsize,

{return accumulated + x;} .
ResT init)

int prod (int accumulated, int x) ResT result = init;
{return accumulated * x;} . .
i < arrsize;

for (int i = 1;
= f (result,arr[il);

result
int main ()
{ ¥
int arr[] = {1,2,3};
cout << reduce<int,int> (arr,3,sum,0);
cout << reduce<int,int> (arr,3,prod,1);

return result;

}
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Map.Reduce

[pumep: CvbrpaHe caMo Ha YeTHUTE Yucna

int sumEvens (int accumulated,

{
if (x % 2 == 0)
return accumulated + x;
return accumulated;

}

int main ()
{
int arr[] = {1,2,3};

template <typename ResT, typename ElemT>
using reduceFn = ResT (%) (ResT, ElemT);

template <typename ResT,typename ElemT>
ResT reduce (ElemT arr[],
int arrsize,
reduceFn<ResT ,ElemT> f,
ResT init)

ResT result = init;

i < arrsize; i++)

for (int i = 1;
= f (result,arr[il);

result

return result;

}

cout << reduce<int,int> (arr,3,sumEvens,b0);

}
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[Mpumep: [1poBepka ganu nma YeTHW Yucna

bool isEven (bool accumulated,
{
if (x % 2 == 0)
return true;
return accumulated;

}

int main ()
{

int arr[] = {1,2,3};

int x)

typename ElemT>
ElemT);

template <typename ResT,
using reduceFn = ResT (%) (ResT,

template <typename ResT,typename ElemT>
ResT reduce (ElemT arr[],
int arrsize,
reduceFn<ResT ,ElemT> f,
ResT init)

ResT result = init;

i < arrsize; i++)

for (int i = 1;
= f (result,arr[il);

result

return result;

cout << reduce<bool,int> (arr,3,isEven,false);

}

Kanuu leoprues O6ekTHO OpMEHTVPaHO NporpamMupaHe
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[Mpumep: Bpoii cpelatns Ha cumBon

template <typename ResT, typename ElemT>
using reduceFn = ResT (*) (ResT, ElemT);

template <typename ResT,typename ElemT>
ResT reduce (ElemT arr([],

int countLs (int accumulated, char x) int arrsize,
{ reduceFn<ResT,ElemT> f,
. ResT init)
if (x == ’17) {
return accumulated + 1; ResT result = init;
return accumulated; for (int i = 1; i < arrsize; i++)
result = result ,arr[i H
} 1 £ ( 1 [i1)
return result;
}
int main ()
{
cout << reduce<int,char> ("Hello_ World!",12,countLs,0);
}
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Map.Reduce

Bnarogaps 3a BHumaHueto!
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