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3agada

PeanunsoBaTtb OYHKLNIO BO3BEAEHUS B CTEMEHD.

1. BbIbpaTb NnpaBuUIbHbLIM anrOpUTM.
2. TloHATb, ANA KaKUX TUNOB OH MOXET paboTaTb.
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[MonbiTka 1

unsigned power(unsigned X, unsigned n) {
unsigned acc = 1;
for (unsigned 1 = 0; 1 < n; ++1) {
acc *= Xx;
b

return acc;

5 https://godbolt.org/z/cPTbKrP44
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[MonbiTka 1
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for (unsigned 1 = 0; 1 < n; ++1) {
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} ﬂokpumukyﬁme Imom neoxod
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[MonbiTka 1

unsigned power(unsigned X, unsigned n) {
unsigned acc = 1;
for (unsigned 1 = 0; 1 < n; ++1) {
acc *= Xx;

} Acumnmemuueckas croxtocms?
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[MonbiTka 1

unsigned power(unsigned X, unsigned n) {
unsigned acc = 1;
for (unsigned 1 = 0; 1 < n; ++1) {
acc *= Xx;

} O(n), moi 56uo moxem ayuwe
return acc;



[MTonbiTKa 2

unsigned power(unsigned X, unsigned n) {
unsigned acc = 1;
if (x <2 || n == 1) return x;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=x;, n/=2;}
return acc;

}

(Dop/wamu,bo&mae YXKacHo, monbko ON9 CAadOa



[MTonbiTKa 2

unsigned power(unsigned X, unsigned n) {
unsigned acc = 1;
if (x <2 || n == 1) return x;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=x;, n/=2;}
return acc;

}

ACUMHMDM“KA?
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[MTonbiTKa 2

unsigned power(unsigned X, unsigned n) {
unsigned acc = 1;
if (x <2 || n == 1) return x;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=x;, n/=2;}
return acc,
¥
Acumnmomuka? 0[/09[ h ) )
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Kak 0600WwuTb?

unsigned power(unsigned X, unsigned n) {
unsigned acc = 1;
if (x <2 || n == 1) return x;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=x;, n/=2;}
return acc;

}
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Kak 0600WwuTb?

unsigned power(unsigned X, unsigned n) {
unsigned acc = 1,
if (x <2 || n == 1) return x;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=x;, n/=2;}
return acc;

}
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[1ns Kakux Tenepb TUNOB paboTtaeT PyHKUNA?

template <typename T>
T power (T X, unsigned n) {
T acc = 1;
if (x <2 || n == 1) return x;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=Xx;, n/=2; }
return acc;

}
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TpeboBaHuA K cTaTndeckoMy UHTepdency?

template <typename T>
T power (T X, unsigned n) {
T acc = 1;
if (x <2 || n == 1) return x;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=Xx;, n/=2; }
return acc;

}
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TpeboBaHuA K cTaTndeckoMy UHTepdency?

template <typename T>
T power (T X, unsigned n) {
T acc = 1;
if (x <2 || n == 1) return Xx;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=x; n/=2; }
return acc;

}

16



CTtaT. nHTepdenc onpenenaeTca onepaunamm

- [lpuceaneaHue 1
- CpaBHeHue c 2 onepartopom <
- YMHOXeHMe Ha 0OBbEKT TOro Xxe Tuna

[MpnBeanTe NnpumMep Tnna, ¢ KOTOPbLIM anropuTm He OyaeT paboTarb.
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CTtaT. nHTepdenc onpenenaeTca onepaunamm

- [lpuceaneaHue 1
- CpaBHeHue ¢ 2 onepartopom <
- YMHOXeHMe Ha 0OBbEKT TOro Xxe Tuna

[MpnBeanTe NnpumMep Tnna, ¢ KOTOPbLIM anropuTm He OyaeT paboTarb.

Matpuua.

18 https://godbolt.ora/z/o7zxYE3Pc
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[Npeanoxunte cnocob reHepanuaumMm anropuTma

template <typename T>
T power (T X, unsigned n) {
T acc = 1;
if (x <2 || n == 1) return Xx;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=x; n/=2; }
return acc;

}
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[Npeanoxunte cnocob reHepanuaumMm anropuTma

template <typename T>
T power (T X, unsigned n) {
T acc = 1;
if (x == acc || n == 1) return Xx;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=Xx;, n/=2; }
return acc;

}
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[MonbiTka 0. ABHaga rnynocTb: NnogmMeHa TpeboBaHUA

template <typename T>
T power (T X, unsigned n) {
T acc{},; ++acc;
if (x == acc || n == 1) return Xx;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=Xx;, n/=2; }
return acc;
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[MonbiTKa 1: ypOBEHb KOCBEHHOCTH

template <typename T>
T power (T X, unsigned n) {
T acc = 1d<T>(),
if (x == acc || n == 1) return Xx;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=Xx;, n/=2; }
return acc;

}
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O cneumanusauuu

- Bo Bpems BbI3oBa WabnoHHON OYHKLUM KOMNUNATOP CO3AaEeT ee
9K3eMNNAp AN KOHKPETHOro Tuna. ATOT NpoLecc Ha3biBaeTcH
MHCTaHUMPOBaHMEM.

- Mbl MOXXeM BMeLLaTbCA U co3aaTh Creumannsaunio Bpy4yHylto.
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CUHTETUYECKNN NPUMEP

template <typename T>
T (T x) {
return x;

}

template <>
int f(int x) {
return x + 1;

}

24

https://godbolt.org/z/cder5K43P



https://godbolt.org/z/cder5K43P

BoaBpalyaemcsa K UICXogHou 3agade

template <typename T>
T 1d() {
return 1,

}

template <>
Matrix2x2 id() {
return Matrix2x2({{1, 0}, {0, 1}});

}
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[TOKpUTUKYNTE 3TO peLleHne

template <typename T>
T power(T X, unsigned n) {
T acc = id<T>();
if (x == acc || n == 1) return x;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=x; n/=2;}%
return acc;

}
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HepocTtaTku

1. CurHatypa pyHKUUM HE BbipaXkaeT 3aBUCUMOCTb OT PyHKUKUM id:
template <typename T>
T power (T X, unsigned n);

2. ®yHKUMSA id gomkHa ObITb B rMobGanbHOM NPOCTPAHCTBE MMEH
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OTcTynneHune: 3agaya
|_|yCTb HaM HYXEH Ha6op KOHCTAHT. MUHUMAJIbHblE N MAaKCUMaAJlbHbIE
3Ha4YeHUNA OJ14 pa3sinvdHbIX TUTMOB:

- unsigned
- unsigned char

Kak pewmnTb a1y 3agady?
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C-Style

#define UCHAR_MIN O

#define UCHAR_MAX 255

#define UNSIGNED_MIN O

#define UNSIGNED_MAX OXffffffff

Tunugupoboantvie koHcmatmol Ayuwe makpocot,

Ho fce ewe He nodxodam dna odeduwerHore koda

29



[Tpobnema C-style pelueHus

template <typename T>

void () {
// 34eCb HaM HYXHO MaKCumManbHOe 3HayeHue gnda Tuna T
T max = ?2??; // CHAR_MAX, UNSIGNED_MAX,
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PelueHune: TpenThbl

template <typename T>
struct Limits;

template <>

struct Limits<unsigned char> {
constexpr static unsigned min() { return 0; }
constexpr static unsigned max() { return Oxff,; }

+s

template <>
struct Limits<unsigned> { ... }
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[Tlpnmep ncnonb3oBaHUA

template <typename
typename

void f() {
const auto min =
const auto max =

std: :cout << min
std::cout << max

T,

LimitsTrait

Limits<T>>

LimitsTrait: :min();
LimitsTrait: :max();

<< '\n';
<< '\n';

32
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BepHemca K 3agade

template <typename T>
struct IdTrait {
constexpr static T id() { return 1; }

+s

template <>
struct IdTrait<Matrix2x2> {
constexpr static Matrix2x2 id() {
return Matrix2x2({{1, 0}, {0, 1}}),

}
I
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cnonb3oBaHue

template <typename T, typename Id = IdTrait<T>>
T power (T X, unsigned n) {
T acc = Id::id();
if (x == acc || n == 1) return Xx;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { X *=x; n/=2;, }
return acc;

}

34 https://godbolt.ora/z/Ev7Psf7qY
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[pyrne npumepobl

template<
class CharT,
class Traits = std::char_traits<CharT>,

class Allocator = std::allocator<CharT>
> class basic_string;

using string = basic_string<char>;
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PeFI/ICTpOHe3aBI/ICI/IMbIe CTPOKU
struct ci_char_traits : public char_traits<char> {

static bool eq(char c1, char c2) {
return toupper(cl) == toupper(c2),

}
+s

using ci_string = basic_string<char, ci_char_traits>;

36 http://www.gotw.ca/gotw/029.htm



http://www.gotw.ca/gotw/029.htm

[TpOMEXYTOYHbLIN UTOT

- Pewmnun npobnemy ¢ HesiIBHbIMU 3aBUCUMOCTSIMU
- Pewunun npobnemy ¢ npoCTpaHCTBOM UMEH

template <typename T, typename Id = IdTrait<T>>
T power(T X, unsigned n);
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[TpOMEXYTOYHbLIN UTOT

- Pewmnun npobnemy ¢ HesiIBHbIMU 3aBUCUMOCTSIMU
- Pewunun npobnemy ¢ npoCTpaHCTBOM UMEH

template <typename T, typename Id = IdTrait<T>>
T power(T X, unsigned n);

Ecmo nu ewe bapuatmeor ,beweHuz?
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LLlar 1: nepeHocM B apryMeHTbl

template <typename T>
T power (T X, T acc, unsigned n) {
if (x == acc || n == 1) return x;
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }
else { x *=x;, n/=2;}
return acc;

}

40



LLlar 2: otgensgem corner cases

template <typename T>
T do_power(T x, T acc, unsignhed n) {
while (n > 0)
if ((n & 1) == 1) { acc *= x; --n; }

else { X *=x; n/=2; }
return acc;
b
unsigned power(unsigned X, unsigned n) {
if (x <2 || n == 1) return x;

return do_power(x, 1u, n);

}
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[Tpmep n3 ctaHgapTHOW BMbNMOTEKN

template<class InputlIt, class T>
T accumulate(InputIt first, InputIt last, T init);

template<class InputIt>

constexpr

typename std::iterator_traits<InputIt>::value_type
reduce(InputIt first, InputIt last);

https://en.cppreference.com/w/cpp/algorithm/accumulate

https://en.cppreference.com/w/cpp/algorithm/reduce
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https://en.cppreference.com/w/cpp/algorithm/reduce
https://en.cppreference.com/w/cpp/algorithm/accumulate

lterator Traits

https://godbolt.org/z/xheY5997P

https://en.cppreference.com/w/cpp/iterator/iterator traits

https://github.com/gcc-mirror/gcc/blob/master/libstdc++-v3/include/bits/stl
iterator base types.h
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