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Variadic Templates

1 OOBsBICHUE IEPEMEHHOIO YHCJIa TUIIOB
template <typename ...Args>

1 OOBsABICHHE HAOOpa ITapaMETPOB TUIIOB, 3aJaHHBIX Args
double f(Args... args)

[ PacmakoBka KOpTeKa napaMmeTpoB
g(args...);



PacnakoBKa KopTexa

template<class ...Us> void f(Us... pargs) {}

template<class ...Ts> void g(Ts... args) {

f(&args...); // “&args...” 1s a pack expansion
// “&args” 1s its pattern

}

g(1, 0.2, "a"); // Ts... args expand to int E1,

double E2, const char* E3

// &args... expands to &E1l, &E2, &E3

// Us... pargs expand to int* E1, double* E2,
const char** E3



PacnakoBKka KopTtexa (2)

f(&args...); // expands to f(&E1l, &E2, &E3)
f(n, ++args...); // expands to f(n, ++E1, ++E2,
++E3);

f(++args..., n); // expands to f(++E1, ++E2,
++E3, n);
f(const cast<const Args*>(&args)...);

// f(const cast<const E1*>(&X1),

const _cast<const E2*>(&X2), const cast<const
E3*>(&X3))
f(h(args...) + args...); // expands to

// f(h(E1,E2,E3) + E1, h(E1l,E2,E3) + E2,
h(E1l,E2,E3) + E3)



PacnakoBKka KopTtexa (3)

(const args&..) // -> (const T1l& argl, const T2&
arg2, ...)

((f(args) + g(args))...) // -> (f(argl) +
g(argl), f(arg2) + g(arg2), ...)

(f(args...) + g(args...)) // -> (f(argl,

arg2,...) + g(argl, arg2, ...))



Ilcnonb3oBaHue nambaa

1 Crmcok 3axBara JsiMOAa-(PyHKIIMHA MOKET IPUHHUMATh
KOPTEK TUIIOB

template<class ...Args>

void f(Args... args) {
auto Im = [&, args...]{ return g(args...); };
Im();

}



[Tpumep: Cymma

template <typename T>
double sum(T t) {
return t;

¥

// PeKkypcusa: noanemMeHTHas pasBepTka KopTexa
template <typename T, typename... Rest>
double sum(T t, Rest... rest) {

return t + sum(rest...);

¥



[Tprmep Ne2

template <typename T>
T square(T t) { return t * t; }

// Our base case just returns the value.
template <typename T>
double power sum(T t) { return t; }

// Our new recursive case.

template <typename T, typename... Rest>

double power sum(T t, Rest... rest) {
return t + power_sum(square(rest)...);

¥

power sum(2.0, 4.0, 6.0);




[MpuHUMn LSP

» [IpuHIMDO noactaHoBKU bap6apsl JIMCcKOB
Liskov substitution principle, 1987

» Ecniu Vx € Base g(x) = true toVy € Derived g(y) = true

Bcakul o0'beKT 6a30BOT0 KJiacca A OJIXKEH ObITh 3aMEeHsIeEM
HaCJIEAHHUKOM C COXpaHEHHUEM KOPPEKTHOCTHU CEMaHTHUKHU
onepupyrmero Kojaa

class Rectangle

{
public:
void SetWidth(int w) { w_ = w; }
void SetHeight(int h) { h_ = h; }
protected:
int w_;
int h_;

s
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LSP: [pumep

1 I'eomeTpuyeckue GUrypsl: NPsSIMOYTOJIbHUK,
KBaJ(par

KBajapar - 0osee «cnenuain3upoBaHHOE»
onpeeaeHue MPSIMOYTroIbHUKA

Mertonpl Set/GetWidth, Set/GetHeight, Rectangle
GetArea() T
Ksaapar ->w==h?

Quad
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LSP: Peanun3auus Rectangle (1)

class Rectangle

{
public:
void SetWidth(int w) { w_ = w; }
void SetHeight(int h) { h_ = h; }
int GetArea() { return w_ * h_; }
protected:
int w_;
int h ;
. — HesupryanbHblie
¥ METOBI HE OyIyT
KOPPEKTHO paboTaTh
171 Quad
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LSP: Peanu3auus Rectangle (2)

class Rectangle

{
public:
virtual void SetWidth(int w) { w_ = w; }
virtual void SetHeight(int h) { h_ = h; }
int GetArea() { return w_ * h_; }
protected:
int w_;
int h_; C TOYKHM 3peHUS
¥ CEMaHTHUKH KJIacca OTH
meToasl HE
JIOJDKHBI BbITh
BUPTYAJIbHBIMU
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LSP: Peannizauuga Quad

class Quad : public Rectangle

{
public:
void SetWidth(int w) { w_=w; h_ = w; }
void SetHeight(int w) { w_ = w; h_ = w; }
35

CemanTuka quad
coOJroneHa
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HapyLueHue LSP

1 OmuOKHU NPOESKTUPOBAHUS UEPAPXUU

[Ipu peanuzanuu Quad nmorpedoBagoch caeiiarh U3MEHECHUS B
0azoBoM Rectangle (+ virtual)
CeMaHTHKa METOJIOB 0A30BOTO KJIACCA MIOMEHSIIACH

Panee PasaACIICHHBIC MCTOAbI CTAJIM 3aBUCHUMBbI

Quad ne sBsiercst Rectangle B maHHOM KOHTEKCTE

void g(Rectangle *p)

{
p->SetHeight(5);
p->SetWidth(4);
assert(p->GetArea() == 20);
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3aknoyeHume

0 Variadic templates

MOoOMHBIM HHCTPYMEHT CO3aHUSA IPOTOTUIIOB JJIsI KOPTEKEU
TUIIOB

1 LSP

[ToncTtanoBka HacneIHMKA BMECTO 0a30BOro HE JIODKHA MEHATH
CEMaHTHKY OIEPHUPYIOIIETO Ko/Ia
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