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JoaatkoBa PpyHKLIOHANbLHICTb
B anroputmax

PoswwunpeHHa STL dyHKUiaMM KopuctyBaya
[1lpepgukaTtu

O6'ekTN-PyHKLII

LLlabrnoHn 6a3oBux TUMiB CTaHOAPTHUX
00'eKTIB-QYHKLIN

CTtaHaapTHI 00'eKTU-OYHKLIT

Apantepu 00'ekTiB-yHKLIN



Po3wupeHHa STL dpyHKUiIAMMU
KopucTtyBa4a

« [lepenadva oyHKUITI Yepes3 apryMeHT — CTaHOAPTHUN MeXaHi3M PO3LLUNPEHHS
dyHKUioOHanNbHOCTI 6ibnioTeku

« HapginHicte mexaHiamy
— HedhopmaribHUM onnuc cTaHgapTHUX BUMOT 40 NPOTOTUNY dOYHKLIT
— CTpora nepesipka npu KOMMiftoBaHHI NPaBUIIbHOCTI OrosfioleHHA QYHKLIT

* [HyYKICTb MexaHi3My

* Moxke Oyau 30BHILLHLO (PyHKLIE abo NnepeBaHTaXeHM onepaTtopom
BUKINUKY QOYHKLL

template<class In, class Funct> inline
Funct for each(In first, In last, Funct f){
/| BUKOHaAHHA PYHKLUIT ANA KOXXHOro erfieMeHTa
for (; first '= last; ++first)
f(*first) ;
return f£;



[MpeoukaTu
« Okpema kaTeropisa doyHKLUIN, AKi nepeaatrTb Yy anroputMmu ang
nepeBIpKM aprymeHTa

— noBepTae bool

— pesynbraT 3aneXxuTb Nuile Big apryMeHTiB, He 3aneXxuTb Bif
NOCNigOBHOCTI BUKITUKY

— MoXe Oyaun 30BHILWHbLOM (PyHKLiE abo nepeBaHTa)XeHM onepaTtopom
BUKNUKY PYHKLUIT (KOHCTAHTHUM)

* YHapHi Ta biHapHi npegukaTu

template<class InIt, class Pr> inline

InIt Find if( InIt First, InIt Last, Pr Pred) {

for (; _First != Last; ++ First)
if ( Pred(* First)) break;

return ( First);



O06'ekTn-PpyHKUII

» O0'ekTU-QyHKLUII — abcTpakTHa Kateropia C++:
BCe, Lo Beae cebe sk dyHKUiSA, € YHKLIED

* KpiMm BUKNNKY 3BNHaNHUX PYHKLUIN — 0B'EKT
TUMNY, B AKOMY NepeBaHTaXXeHo
operator () (...), Yy BionoBigHOMY BMpasi 3i
CNMUCKOM aprymMeHTIB ANn4 Uuboro oneparopa



[MepeBarn o6'eKkTiB-hbyHKLUIN

* MoXnMBOCTI TUNY He 0OMEXYITLCA HAABHICTIO
operator () (...), ue Moxe byTu
noBHOUIHHUX Tun C++ 3 JogaTKOBMMU OaHUMU
Ta (PYHKUIOHAINbLHICTIO

 [lpngaTtHICTb 4O BUKOPUCTAHHA Yy poni Ha3Bwu
TUMY B aprymeHTax yHKUin Ta WwabnoHiB

* [1pn nepenadvi 00'ekTiB-PYHKLIN BUPa3N MOXYTb
OyTK onTUMI3OBaHUMU, DINbLUICTL OMepaTopiB
nepeBaHTaXyTb Ak 1nline



Accumulate (cyma eneMeHTiB NocnigoBHOCTI)

template<class In, class T>
T accumulate (In first, In last, T init)
{

while (first!=last) {
init = init + *first;
++first;

}

return init;

V: 1 2 3 4

int sum = accumulate(v.begin(),v.end(),0); // sum = 10



Accumulate (cyma eneMeHTiB NocnigoBHOCTI)

void f(vector<double>& vd, int* p, int n)

{

double sum = accumulate(vd.begin(), vd.end(), 0.0);
Il mun 3-o0 apaymeHmy, iHiyianizamopa, aU3Ha4a€ Mo4YyHicmb

int si = accumulate(p, p+n, 0); // Hebeaneka neperno8HeHHs

long sl = accumulate(p, p+n, long(0)); // pesynbmam e long
double s2 = accumulate(p, p+n, 0.0); // pe3synbmam e double

Il susHa4yaem 3miHHY Orisi pe3yribmamy i iHiuianizauji:

double ss = 0; //oboB’aA3koBa iHiuiani3auiid
ss = accumulate(vd.begin(), vd.end(), ss);




Accumulate

(y3aranbHeHHSs: 0bpobka enemMeHTIB NOCnigOBHOCTI)

LIMM anropuTMOM MOXHa He TiNbKu CyMyBaTu efieMeHTH
NocniJOBHOCTI, a 3AiMCHIOBATU HaJ HUMU JOBINbHY OiHapHY
onepauito (H.M., *)

- Oyob-gKa oyHKUisA, aKa “OHOBMOE BENUYMHY init ” Moxe

byTn BUKOpUCTaHa:

template<class In, class T, class BinOp>
T accumulate(ln first, In last, T init, BinOp op)

{

while (first!=last) {
init = op(init, *first); Il o3Hauace init op *first
++first;

}

return init;



Accumulate

Il nepeMHoXXeHHS erieMeHmig rnocs1iido8HOCMI:

#include <numeric>
void f(list<double>& Id)

{
double product = accumulate(ld.begin(), Id.end(), 1.0,
multiplies<double>()); \
... T . | ininianisais 1.0
} [ MHO>XEeHHA ]

multiplies — ctaHgapTHUI GibnioTe4YHUN PYHKLIOHaNBHUIA 06"
EKT AN MHOXEHHS

template<class Type>
struct multiplies : public binary_function <Type, Type, Type>
{

}

Type operator()( const Type& Left, const Type& _Right ) const;
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Accumulate (AaHi € YyacTnHo 06’ekTa)

struct Tovar {
int units;
double unit_price;
...

I

[ [ng iHibianisayil Ta 36epiraHHa pe3ynbraTty ]

double price (double \7, const Tovar& r)

{
}

return v + r.unit_price * r.units;

void f(const vector<Tovar>& vr)

{

double total = accumulate(vr.begin(), vr.end(), 0.0, price);
...
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Accumulate (0OBYTOK efleMeHTiB Ha NeBHe

3HA4YEHHSA)

class NewPrice

{

public:

double zleva;

NewPrice(double v):zleva(v){};
double operator()(double v,const Tovar& r){
return v + r.unit_price * r.units*zleva;}

{

void f(const list<Tovar>& vr)

double total = accumulate(vr.begin(), vr.end(), 0.0, NewPrice(0.1));
/...




BukopucTtaHHA npeaukaris

//npepuxkar — GyHKIis
// nepeMimenHss B b eneMeHTiB He 6impumx 3a 15

bool gtl5(int x) { return 15 < x; };

int main() {
int a[]={10,20,30};
vector<int> b;
remove copy if(a,a+3,back inserter(b), gtl));
//b has 10 only




BukopucTtaHHA npeaukaris

// npepnukar - OyHKUIiOHANBHUI O6”EKT
// nepeMimeHHsT B b eneMeHTiB He 6inpumx 3a val

class gt n {
int value;
public:
gt n(int val) : value(val) ({}
bool operator () (int n) { return n > value; }

};

int main() {
int a[]={1, 2, 3, 4, 5, 6, 7, 8,9 };
vector<int> b;
gt_n £(4);
remove copy if(a, a+3, back inserter(b), f);
remove copy if(a, a+3, back inserter(b), gt n(6));




CTaHAapTHI 00'eKTU-pyHKUII

<functional>
Knacudikauia doyHKUioHanbHMX 06”eKTiB OibnioTeku
STL 3pincHIOETLCA:
* 3a KINIbKICTIO apryMeHTiB X oneparopa operator( )
* 32 TUMNOM 3Ha4Y€eHHS, O NOBEPTAETLCH

- FeHepaTop (Generator) - Tn pyHKUiOHanNbLHOro o6”ekTa, WO
He Ma€ aprymMeHTIB | NnoBepTae BENMMYUHY OOBINbLHOMO TUNY

Mpuknaa: dyHkuia rand( ) (BnsHavyeHmnn B <cstdlib>), 3actocosHnn oo
anroputmy generate_n()

- YHapHa (pyHKLisA — Mae oaAnH apryMeHT OeAKOoro tmny |
noBepTae BENNYKMHY pPi3HOro Tuny (Moxe byTtn void).

- BiHapHa dyHKLIA — Mae OBa aprymeHTu OesKux TUniB |
noBepTae BeNMYKMHY pi3HOro Tuny (Moxe byTtn void).

- YHapHUU npeaukaTt — yHapHa oyHKUis, wo nosepTae bool.

- BiHapHuM npeaukaT — biHapHa pyHKUis, Wwo nosepTtae bool.



LLlabnoHu 6a3zoBux TuniB
CTaHOAPTHUX O0'eKTIB-(PYHKLIN

template<class Argq, class Result>

struct unary function

{// base class for unary functions
typedef Arg argument type;
typedef Result result type;

};

template<class Arqgl,class Arg2,class Result>

struct binary function

{// base class for binary functions
typedef Argl first argument type;
typedef Arg2 second argument type;
typedef Result result type;

};



CtaHpgapTHI 00'eKTU-PYHKLII

* Bci B13Ha4eHi B OibnioTeLi yHKLiOHanNbHi 00’ekTH €
LabnoHHUMK TNamMK i NpeacTaBnsAoTb BCi BOyAOBaH
3HakM apupmMeTUYHNX onepauin, onepadil NOPIBHAHHS |
NorivyHi onepadil.

» [MapameTtpamu WabNoHIB € TNV EMNEeMEHTIB, Haf AKUMM
BMKOHYIOTbCA OornepalLlii, AKi py BUKOPUCTaHHi B
anroputmMax NoBMHHI cniBnagat 3 TUNamy efemMeHTIB Y
KOHTENHepax.

* [Napametpwu wWabnoHy - AoBinbHI BOygosaHi Tunn C++
abo Tnu, CTBOPEHI KopucTyBadeM, AN AKnNX
nepeBaHTaXXeHi BiANOBIAHI onepaTopu.



CtaHpapTHi 00'eKTU-pyHKUII

plus Left + Right
minus Left - Right
multiplies Left * Right
divides Left / Right
modulus Left % Right
negate -Left

equal to Left == Right
not equal to Left '= Right
greater Left > Right
less Left < Right
greater equal Left >= Right
less equal Left <= Right
logical and Left && Right
logical or Left || Right

logical not 1Left



negate

template<class Ty>
struct negate
public unary function< Ty, Ty>
{// functor for unary operator-
_Ty operator() (const Ty& Left)const
{// apply operator- to operand
return (- Left);

}
};



plus

template<class Ty>
struct plus
:public binary function< Ty, Ty, Ty>
{// functor for operator+
_Ty operator() (const Ty& Left,
const Tyé& Right) const
{// apply operator+ to operands
return ( Left + Right);

}
};



logical or

template<class Ty>
struct logical or
:public binary function< Ty, Ty, bool>

{// functor for operator] |

bool operator () (const Ty& Left,
const Ty& Right) const
{// apply operator|| to operands
return ( Left || Right);

}
};



BukopuctaHHA cTaHgapTHUX 00 EKTIB-CPYHKLIN

// konitoe eniemeHTN nocrnigoBHocTi [first, last) y result, nonepeaHbo
3acTocyBaBLUM 0 KOXHOro enemeHTa oyHKUioOHansH1M ob’ekT op:

template <class In, class Out, class UnaryOper >
Out transform(In first, In last, Out result, UnaryOper op)

// 3acTOCOBYE (PYHKUIOHANBLHMN OB'EKT Op OO0 KOXHOI napu 3 BKasaHUX
Aiana3oHiB.

template <class In1, class In2, class Out, class BinOper>
Out transform(Iin1 first1,In1 last1,In2 first2,0ut result,
BinOper op)

vector<int> v,v1,v2;
// BCI eneMeHTN 3 Vv 3anuLlyTbCs B out 3 MPOTUNEXHUM 3HAKOM

transform(v.begin(), v.end(), out, negate<int>());
/[ nogaBaHHSI ABOX BEKTOPIB NOENTIEMEHTHO
transform(v1.begin(), v1.end(), v2.begin(), out, plus<int>());




Vector <Tovar> sklad1, sklad2;
// 3anoBHeHHA ToBapoMm sklad1, sklad2;

transform(sklad1.begin(), sklad1.end(), sklad2.begin(),
sklad1, minus<Tovar>());

// ansa knacy Tovar NnoBUHEH OyTW nepeBaHTaXXeHuin operator-

/| Tovar& operator-(Tovar& t1, Tovar & t2)




AnanTtepu o0'eKkTiB-QyHKLIN

Ak BukopuctaTtn 6iHapHM dyHKUiOHanbHUI 06”ekT divides ans
OiNeHHsA BEKTOpa Ha yMcno? Ak Bukopuctatu npeaukar ans
obepHeHoT onepaduii?

ALanTtepu KOHBeEPTYOTb OYHKLiOHANbHUI 00”EKT 40 BUMOT

anropuTMmiB, 3MIHIOKOYMN KiNIbKICTb @apryMeHTIB Yu Tur, Wo
NnoBepTaeTbCH

DyHKUIOHaNbHUN 06”€EKT MOXe ByTKU aganToBaHUW 3aBASIKN 3a4aHHIO0
TUNY apryMeHTIB | 3HAa4YEHHS, WO noBepTaeTbcd Yepes typedef
(argument_type i result_type).

BusHauyeHi B 3aronioekoBomMy dpanni <functional>



Apantepwu
CTaHOapPTHUX 00'eKTiB-pYyHKUII

bindlst (op,val) op (val,param)
bind2nd (op,val) op (param,val)

notl (op) 'op (param)

not2 (op) lop (paraml ,param?)
ptr fun (op) *op (param)

*op (paraml ,param?2)

mem_ fun (op) param ->* op ()
paraml ->* op (param2)

mem fun ref (op) param .>* op ()
paraml .>* op (param2)



AJanTepu binderist i binder2nd

« Knacun-agntepu binder1st | binder2nd, KoHBepPTYIOTb
aganTtoBaHi biHapHi oyHKUIT B aganToBaHi YHapHI
doyHKUiT, doikcytoum Ta 3bepiratoum nepumn (apyruin)
aprymeHT 4K none agantepa.

« OyHKkuil-agantepu binder1st() i bind2nd() nosepTatoTh
00”€EKTU OQHOMMEHHUX KNnaciB-aganTepis.



class binder2nd

template<class Fn2>// functor adapter Func(left, stored)

class binder2nd
public unary function<typename Fn2::first argument type,
typename Fn2::result type>{

public:

typedef unary function<typename Fn2::first argument type,

typename Fn2::result type> Base;
typedef typename Base::argument type argument type;
typedef typename Base::result type result type;

protected:
_Fn2 op; // the functor to apply

typename Fn2::second argument type value; // the right operand

};



class binder2nd-2

template<class Fn2>

class binder2nd : public unary function

binder2nd(const Fn2& Func, const typename
_Fn2::second argument type& Right)
op( Func), value( Right) ({}
result type operator() (const argument type& Left) const ({
return (op(_Left, wvalue)); }
result type operator() (argument type& Left) const({

return (op(_Left, value)) ;}



bind2nd ()

template<class Fn2, class T> inline

binder2nd<Fn2> bind2nd(const Fn2& func,
const T& right)

{// return a binder2nd functor adapter

typename Fn2::second argument type
val (right) ;

return binder2nd<Fn2> (func, val);



class binderlst

template<class Fn2>

class binderlst: public unary function<typename
_Fn2::second argument type, typename Fn2::result type>
{ // functor adapter Func(stored, right)
public:
typedef unary function<typename _Fn2::second argument_ type,
typename Fn2::result type> Base;
typedef typename Base::argument type argument type;

typedef typename Base::result type result type;

protected:
_Fn2 op; // the functor to apply
typename Fn2::first argument type value;// the left operand

};



class binderlst-2

template<class Fn2>
class binderlst : public unary function

binderlst(const Fn2& Func,
const typename Fn2::first argument type& Left)
op( Func), value( Left) ({}
result type operator () (const argument type& Right)
const {return (op(value, Right)) }
result type operator() (argument type& Right) const
{return (op(value, Right)) ;}

};



BukopuctaHHA aganTtepiB

vector<double> v1(4,4) ;
ostream iterator<double> out(cout," ");
transform(vl.begin(), vl.end(), out,

bind2nd (divides <double> (), 2));
// 2 2 2 2

transform(vl.begin(), vl.end(), out,
bindlst (divides <double> (), 2));
[/ ?




« Kpim BibniotTe4Hmx PyHKUIOHaNbHMX 0D"EKTIB MOXXHA KOHBEPTYBATU 3
OOMOMOroro ananTtepis 1 PyHKUiOHaNbHi 06’€KTU, CTBOPEHI
KOPUCTYyBa4eEM.

e [1na uboro yTBOpPIOOTL KNacu PyHKUiOHanNsHMX 00’ eKTiB, NOXiAHI Big
krnacie unary_function yn binary_function.

« B akocTi napameTpiB WwabnoHiB nepegatoTb TUNK, WO byayTb TMNamMm
aprymMeHTiB | TUMNOM peaynbraTy

class mult: public binary function<double, double, double>

{

public:

double operator () (const double &x, const double &y) const
{return x* y;}

};

void main () {
vector<double> v1(4,4) ;
ostream iterator<double> out(cout," ");
transform(vl.begin(), vl.end(), out, bind2nd (mult(), 2));




class unary negate

//IllabnonHuit kac 3abe3neuye QyHKII0, sIKa 3ariepeuye 3Ha4YCHHsI, sIKe MOBEPTAE YHAPHA
byHKITIS

template<class Fnl>
class unary negate

public unary function

<typename Fnl::argument type, bool>{
public:

explicit unary negate(const Fnlé& func):

functor ( func) {}
bool operator () (const typename

Fnl::argument type& left)const
{return ( !'functor( left)); }
protected:

Fnl functor; // the functor to apply
};



notl ()

template<class Fnl> inline
unary negate<Fnl> notl (const Fnlé& func)

{ // return a unary negate functor
adapter

return std::unary negate<Fnl> (func);



class binary negate

template<class Fn2>
class binary negate: public binary function
<typename Fn2::first argument type,
typename Fn2::second argument type, bool> {
public:
explicit binary negate(const Fn2& func):
functor (func) {}
bool operator () (
const typename Fn2::first argument typeé& left,
const typename Fn2::second argument typeé& right
) const {
return (!'functor(left, right));
}
protected:
Fn2 functor;

};



not2 ()

template<class Fn2> inline
binary negate<Fn2> not2(const Fn2& func)

{

return std::binary negate<Fn2>(func);

}



class pointer to unary function

IlapanTep oTpuMye BKa3iBHUK Ha (pyHKLUilO i nepeTBOptoE 1i (NoOBepTae) y
cyHKUiOHanbHUN 06’eKT. NMpauroe nuiwle ana yHapHux Ta 6iHapHUX pyHKUin (He
Aansa pyHKUin 6e3 aprymeHTiB)
template<class Arg, class Result,
class Fn = Result (*) (Arg)>
class pointer to unary function
public unary function<Arg, Result>
{
public:
explicit pointer to unary function(Fn left)
pfun (left) {}
Result operator () (Arg left) const
{ // call function with operand
return (pfun(left));
}
protected:
Fn pfun; // the function pointer

};



ptr fun ()

template<class Arg, class Result> inline

pointer to unary function<Arg, Result,
Result (_ cdecl *) (Arqg)>

ptr fun( Result( cdecl * left) (Arqg) ) {

// return pointer to unary function functor adapter
return

std: :pointer to unary function
<Arg, Result, Result (_ cdecl *) (Arqg)>
(left) ;



ptr fun() -2

template< class Argl, class Arg2,

class Result> inline
pointer to binary function< Argl, Arg2,
Result, Result (_ cdecl *) (Argl, Arg2)>
ptr fun
( Result( cdecl * left) (Argl, Arg2) ) {

// return pointer to binary function functor adapter
return

pointer to binary function
<Argl, Arg2, Result,
Result( cdecl*) (Argl, Arg2)> (left);
}



int d[ ] = { 123, 94, 10, 314, 315 };
bool isEven(int x) { return x %$ 2 = = 0; }

int main() {
vector<bool> vb;
transform(d, d + 5, back inserter(vb),

notl (ptr fun(isEven))) ;
// vb: 1 0 0 01




double d[] = { 01.23, 91.370, 56.661,023.230, 19.959,
1.0, 3.14159 };

int main() {
vector<double> vd;

transform(d, d + 7,back inserter(vd),
bind2nd (ptr fun<double, double, double>(pow), 2.0));

copy (vd.begin() ,vd.end () ,ostream iterator<double>(cout

, " "));
}




Apantepy mem fun () Ta
mem_f un re f_t

« Agantep mem_fun( ) yTBoptoe
doyHKLUIOHaNbHNN 00" EKT, AKUN
BUKITMKAETLCS, BUKOPUCTOBYOYN BKA3IBHUK
Ha 00"eKT, Ana AKoro Tpeda BUKIINKATU
doyHKUit0-4neH (meton)

 Agantep mem_fun_ref( ) Buknukae
MeTo NPsiMo s 00 eKkTa.



class mem_fun_t

template<class Result, class T>

class mem_fun_t

public unary function< T*, Result> ({
// functor adapter (*p->*pfunc) (), non-const

public:
explicit mem fun t(Result (T::* pm) ())
pmemfun (pm) {}
Result operator() (T * pleft) const
{ // call function
return ((pleft->*pmemfun) ())
}
private:
Result (T: : *pmemfun) () ;// the member function pntr

};



mem fun ()

template<class Result, class T> inline
mem fun t<Result, T>

mem fun (Result (T::* pm) ())
{ // return a mem fun t functor adapter

return mem fun t<Result, T>(pm) ;

}

template<class Result, class T> inline
const mem fun t<Result, T>

mem fun(Result (T::* pm) () const)
{ // return a const mem fun t functor adapter
return const mem fun t<Result, T>(pm) ;

}



class Shape {
public:

virtual void draw() = 0;
virtual ~Shape() {}

15

class Circle : public Shape {

public:
virtual void draw() { cout << "Circle::Draw()" << endl; }
~Circle() { cout << "Circle::~Circle()" << endl; }

}

class Square : public Shape {

public:
virtual void draw() { cout << "Square::Draw()" << endl; }
~Square() { cout << "Square::~Square()"” << endl; }

}

int main() {
vector<Shape*> vs;
vs.push_back(new Circle);
vs.push_back(new Square);
for_each(vs.begin(), vs.end(), mem_fun(&Shape::draw));

} i~




class mem_fun_re f_t

template<class Result, class T>
class mem fun ref t
public unary function<T, Result> ({
// functor adapter (*left.*pfunc) (), non-const *pfunc
public:
explicit mem fun ref t(Result (T::* pm) ())
pmemfun (pm) {}
Result operator() (T& 1left) const {
return (left.*pmemfun) (),

}

private:
Result (T: : *memfun) () ;// the member function pointer

};



mem fun ref ()

template<class Result, class T> 1inline
mem fun ref t<Result, T>

mem fun ref (Result (T::* pm) ())
{ // return a mem fun ref t functor adapter

return mem fun ref t<Result, T>(pm);

}



class Angle {
int degrees;
public:
Angle (int deg) : degrees(deg) {}
int mul (int times) { return degrees *= times; }

};

int main() {
vector<Angle> va;
for(int 1 = 0; i < 50; i += 10)
va.push back (Angle(i)) ;
int x[] = {1, 2, 3, 4, 5 };
transform(va.begin(), va.end(), x,
ostream iterator<int>(cout, " "),
mem fun ref (&Angle::mul));
cout << endl;
// Output: 0 20 60 120 200
y /1))~




mem_f un l_t

template<class Result, class T, class Arg>
class mem funl t
public binary function<T *, Arg, Result> ({
// functor adapter (*p->*pfunc) (val), non-const *pfunc
public:
explicit mem funl t(Result (T::* pm) (Arg))
pmemfun (pm) {}
Result operator () (T *pleft, Arg right) const
{ // call function with operand
return ( pleft->*pmemfun) (right) ;
}
private:
Result(T::* pmemfun) (Arg) ;//the member function pntr

};



mem fun () -2

template<class Result, class T, class Arg> inline
mem funl t<Result, T, Arg>

mem fun (Result (T::*pm) (Arqg))
{ // return a mem funl t functor adapter

return mem funl t<Result, T, Arg>(pm) ;

template<class Result, class T, class Arg> inline
const mem funl t<Result, T, Arg>

mem fun( Result (T::*pm) (Arg) const)
{ // return a const mem funl t functor adapter

return const mem funl t<Result, T, Arg> (pm);



