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Mperoeop: nporpamHa namer

Cxema Ha nporpamHaTa namet
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Mperoeop: nporpamHa namer

ObnacT 3a nporpameH kof

nporpameH bposiy
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VkazaTtenu kbm chyHKLUN

VKazaTtes KbM pyHKLUS

@ KoabT Ha BCsiKa cbyHKLwlﬂ Ha C++ ce npeBexxaa 4O MALIVHEH KOZ
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VkazaTtenu kbm chyHKLUN

VkazaTen KbM yHKLUNS

@ KopgbT Ha BCsika cbyHKLwlﬂ Ha C++ ce npeBexxaa 4O MALIVHEH KOZ

o MawunHHUAT Kog Ha dyHKLUUTE € pa3nosiokeH B obiacTTa 3a
nporpamMeH Kog,
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@ KopgbT Ha BCsika cbyHKLwlﬂ Ha C++ ce npeBexxaa 4O MALIVHEH KOZ

o MawunHHUAT Kog Ha dyHKLUUTE € pa3nosiokeH B obiacTTa 3a
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@ AfpechT Ha DyHKUMSITA HApMYaMe afpechbT Ha MbpBaTa WHCTPYKLUS
BbB (PYHKLMSTA

Tpudon Tpudroros (VI 16/17) DyHKUNM OT NO-BUCOK pea, 11-18 sinyapu 2017 r. 4 /23



VkazaTtenu kbm chyHKLUN

VkazaTen KbM yHKLUNS

KoabT Ha Bcsika d)yHKLwlﬂ Ha C++ ce npeBexxaa 4O MALIVHEH KOZ

MawmnHHUAT ko Ha hyHKLMNTE € Pa3nofioxKeH B obnacTTa 3a
nporpamMeH Kog

AApechT Ha PyHKLMSTa HapUYaMe afpechT Ha MbpBaTa MHCTPYKLWS
BbB (PYHKLMSTA

o Moxem pa cb3gaBame ykazaTenu Kbm hyHKLMN
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o Moxem pa cb3gaBame ykazaTenu Kbm hyHKLMN

@ llmeTo Ha BCsika DyHKLMSI MOXKE Aa CE pariexna KaTo KOHCTaHTEH
yKasaTen KbM Koga n
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VkazaTtenu kbm chyHKLUN

VkazaTen KbM yHKLUNS

@ KopgbT Ha BCsika cbyHKme Ha C++ ce npeBexxaa 4O MALIVHEH KOZ

o MawunHHUAT Kog Ha dyHKLUUTE € pa3nosiokeH B obiacTTa 3a
nporpamMeH Kog,

@ AfpechT Ha DyHKUMSITA HApMYaMe afpechbT Ha MbpBaTa WHCTPYKLUS
BbB (PYHKLMSTA

o Moxem pa cb3gaBame ykazaTenu Kbm hyHKLMN

@ ImeTo Ha Bcsika hyHKLMSI MOXKe Aa Ce pariexpa KaTo KOHCTaHTeH
yKasaTen KbM Koga n

o CroiiHOCTTa Ha yKazaTens KbM PYHKLUATA € aApechT Ha HERHUS KOg,
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VkazaTtenu kbm chyHKLUN

[ecdburnpate Ha ykasaTtenum KbM yHKLMM

f

<tun> (*<npentudpnkatop>)(<chopmanHn napametpu>) [= <ykasaTen> |;
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VkazaTtenu kbm chyHKLUN

[ecdburnpate Ha ykasaTtenum KbM yHKLMM

<tun> (*<npentndpnkatop>) (<chopmanHn napametpu>) [= <ykasaTen> |;

@ VMeHaTa Ha napaMeTpuTe MoraT ga ce MponycHat
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VkazaTtenu kbm chyHKLUN

[ecdburnpate Ha ykasaTtenum KbM yHKLMM

<tun> (*<npentndpnkatop>) (<chopmanHn napametpu>) [= <ykasaTen> |;
@ MMeHaTa Ha MapaMeTpuTe MOraT Aa Ce MponycHaT

Mpumepu:
@ void (*f) (int&, int&);
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VkazaTtenu kbm chyHKLUN

[ecdburnpate Ha ykasaTtenum KbM yHKLMM

<tun> (*<npentndpnkatop>) (<chopmanHn napametpu>) [= <ykasaTen> |;
@ MMeHaTa Ha MapaMeTpuTe MOraT Aa Ce MponycHaT

Mpumepu:
@ void (*f) (int&, int&);

o f = swap;
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VkazaTtenu kbm chyHKLUN

[ecdburnpate Ha ykasaTtenum KbM yHKLMM

<tun> (*<ngenTudpukatop>) (<cbopmanHn napametpu>) [= <ykasaten> |
@ MMeHaTa Ha MapaMeTpuTe MOraT Aa Ce MponycHaT

Mpumepu:
@ void (*f) (int&, int&);
o f = swap;

@ double (*op)(double) = sin;
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VkazaTtenu kbm chyHKLUN

[ecdburnpate Ha ykasaTtenum KbM yHKLMM

<tun> (*<npentndpnkatop>) (<chopmanHn napametpu>) [= <ykasaTen> |;
@ MMeHaTa Ha MapaMeTpuTe MOraT Aa Ce MponycHaT
Mpumepu:
@ void (*f) (int&, int&);
o f = swap;
@ double (*op)(double) = sin;

@ op = cos;
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VkazaTtenu kbm chyHKLUN

[ecdburnpate Ha ykasaTtenum KbM yHKLMM

<tun> (*<ngenTudpukatop>) (<cbopmanHn napametpu>) [= <ykasaten> |
@ MMeHaTa Ha MapaMeTpuTe MOraT Aa Ce MponycHaT

Mpumepu:
@ void (*f) (int&, int&);
o f = swap;
@ double (*op)(double) = sin;
@ op = cos;
@ op = NULL;
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VkazaTtenu kbm chyHKLUN

[ecdburnpate Ha ykasaTtenum KbM yHKLMM

<tun> (*<npentndpnkatop>) (<chopmanHn napametpu>) [= <ykasaTen> |;
@ MMeHaTa Ha MapaMeTpuTe MOraT Aa Ce MponycHaT

Mpumepu:

void (*f) (int&, int&);

f = swap;
double (*op)(double) = sin;

op = NULL;
id (ko) (i inth) = £

°
°
@ op = cos;
°
°
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VkazaTtenu kbm chyHKLUN

[ecdburnpate Ha ykasaTtenum KbM yHKLMM

<tun> (*<npentndpnkatop>) (<chopmanHn napametpu>) [= <ykasaTen> |;
@ MMeHaTa Ha MapaMeTpuTe MOraT Aa Ce MponycHaT

Mpumepu:

void (*f) (int&, int&);

f = swap;
double (*op)(double) = sin;
cos;

NULL;
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VkazaTtenu kbm chyHKLUN

l13BrkBaHe Ha byHKLMS Npe3 ykasaTen

void (*f) (int&, int&) = swap;
int x =56, y = 8;

o [ | ¥ = E NDae
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VkazaTtenu kbm chyHKLUN

l13BrkBaHe Ha byHKLMS Npe3 ykasaTen

void (*f) (int&, int&)
int x =5, y = 8;

= swap;

TpVI €KBUBAJIEHTHN Ha4MHa 3a U3BUKBAHE Ha beHKVIFITaZ

o swap(x, y);
o (xf)(x, y);
oif(x, y);}

it W110Y,

e} P T b"\
p 1= )

Tpudon Tpudroros (VI 16/17) DyHKUNM OT NO-BUCOK pea, 11-18 sinyapu 2017 r. 6 /23



MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <peknapaunmsi _Ha nNpoOMeHAnBa> ;
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MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <tun> <unme>;

@ Cb3faBa Ce HOB TuUn <Mme>, KOWTO € eKBMBAJIEHTEH Ha <TuUn>
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Mpumepun:
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MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <tun> <unme>;

@ Cb3faBa ce HOB Tun <MMe>, KOWTO e eKBMBaJieHTeH Ha <Tun>
Mpumepun:

@ typedef int number;
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MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <tun> <unme>;

@ Cb3jaBa ce HOB TN <MMe>, KOMTO € eKBMBANEHTEH Ha <Tun>
Mpumepun:
@ typedef int number;

@ number x; <= int x;
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MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <tun> <unme>;

@ Cb3jaBa ce HOB TN <MMe>, KOMTO € eKBMBANEHTEH Ha <Tun>
Mpumepun:

@ typedef int number;

@ number x; <= int x;

o number f(number y) { ... } <= int f(int y) { ... }
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MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <tun> <unme>;

@ Cb3JaBa Ce HOB TUN <MMe>>, KOWTO e eKBMBAJIEHTEH Ha <Tun>
Mpumepun:

@ typedef int number;

@ number x; < int x;

o number f(number y) { ... } <= int f(int y) { ... }

@ typedef double matrix[5][10];
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MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <tun> <unme>;

@ Cb3JaBa Ce HOB TUN <MMe>>, KOWTO e eKBMBAJIEHTEH Ha <Tun>
Mpumepun:

@ typedef int number;
number x; <= int x;
number f(number y) { ... } <= int f(int y) { ... }
typedef double matrix[5][10];

°
°
°
@ matrix a; <= double a[5][10];
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MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <tun> <unme>;

@ Cb3/aBa Ce HOB TUN <MMe>, KOWTO € eKBMBAJIeHTEH Ha <Tun>
Mpumepun:

@ typedef int number;
number x; <= int x;
number f(number y) { ... } <= int f(int y) { ... }
typedef double matrix[5][10];
matrix a; <= double al[5][10];

typedef int** pointer?2;
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MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <tun> <unme>;

@ Cb3jaBa ce HOB TN <MMe>, KOMTO € eKBMBANEHTEH Ha <Tun>
Mpumepun:

@ typedef int number;
number x; <= int x;
number f(number y) { ... } <= int f(int y) { ... }
typedef double matrix[5][10];
matrix a; <= double al[5][10];
typedef int** pointer?2;

int x; int* p = &x; pointer2 q = &p;
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MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <tun> <unme>;

@ Cb3faBa ce HOB Tun <MMe>, KOWTO e eKBMBaJieHTeH Ha <Tun>
Mpumepun:

@ typedef int number;

@ number x; <= int x;

o number f(number y) { ... } <= int f(int y) { ... }
e typedef double matrix[5][10];

@ matrix a; <= double a[5][10];

@ typedef int** pointer2;

@ int x; int* p = &x; pointer2 q = &p;

o typedef int& ref;
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MoTpebutencku Tunose

[ecdburnpatHe Ha noTpebuTenckn Tunose

B C++ e nossosieHo pgedpmHupare Ha noTpebuTencku Tunoee:
typedef <tun> <unme>;

Ccb34aBa ce HOB Tun <MMe>, KOWTO & eKBUBAJIEHTEH Ha <Tun>

Mpumepun:
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typedef int number;

number x; <= int x;

number f(number y) { ... } <= int f(int y) { ... }
typedef double matrix[5][10];

matrix a; <= double al[5][10];

typedef int** pointer?2;

int x; int* p = &x; pointer2 q = &p;

typedef int& ref;

ref y = x;
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MoTpebutencku Tunose

[MoTpebuTenckn Tnose 3a yKasaTenu KbM yHKLUY

@ typedef double (*mathfun)(double);

o [ | ¥ = E NDae
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MoTpebutencku Tunose

[MoTpebuTenckn Tnose 3a yKasaTenu KbM yHKLUY

@ typedef double (*mathfun)(double);
@ mathfun p = exp; p = log;

o [ | ¥ = E NDae
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MoTpebutencku Tunose

[MoTpebuTenckn Tnose 3a yKasaTenu KbM yHKLUY

@ typedef double (*mathfun)(double);
@ mathfun p = exp; p = log;
o typedef void (*procedure)();

o [ | ¥ = E NDae
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MoTpebutencku Tunose

[MoTpebuTenckn Tnose 3a yKasaTenu KbM yHKLUY

@ typedef double (*mathfun)(double);
@ mathfun p = exp; p = log;

e typedef void (*procedure)();

@ void h() { cout << "h(O\n"; }
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MoTpebutencku Tunose

[MoTpebuTenckn Tnose 3a yKasaTenu KbM yHKLUY

typedef double (*mathfun) (double);
mathfun p = exp; p = log;

typedef void (*procedure) ();

void h() { cout << "h(O\n"; }
procedure q = h; qQO;
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MoTpebutencku Tunose

[MoTpebuTenckn Tnose 3a yKasaTenu KbM yHKLUY

typedef double (*mathfun) (double);
mathfun p = exp; p = log;

typedef void (*procedure) ();

void h() { cout << "h(O\n"; }
procedure q = h; qQO;

void (*r)() = q;
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DyHKUUN OT NO-BUCOK pen,

[MpumepHa cyma 1

3apava 1.
Ja ce npecmethe cymara sin(1) + sin(2) + sin(3) + ... + sin(n).

o [ | ¥ = E NDae
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DyHKLUMM OT NO-BUCOK pen,

[MpumepHa cyma 1

3apava 1.
Ja ce npecmethe cymara sin(1) + sin(2) + sin(3) + ... + sin(n).

Pewenne:

double sum_sin(int n) {
double s = 0;
for(int i = 1; i <= n; i++)
s += sin(i);
return s;

b
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DyHKUUN OT NO-BUCOK pen,

[MprmepHa cyma 2

3apaua 2.
[a ce npecmetHe cymata cos(1) + cos(2) + cos(4) + ... + cos(n).

o [ | ¥ = E NDae
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DyHKLUMM OT NO-BUCOK pen,

[MprmepHa cyma 2

3apaua 2.
[a ce npecmetHe cymata cos(1) + cos(2) + cos(4) + ... + cos(n).

Pewenne:

double sum_cos(int n) {
double s = 0;
for(int 1 = 1; 1 <= n; i *= 2)
s += cos(i);
return s;

b
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DyHKLUMM OT NO-BUCOK pen,

Otkpuiite pasaukute!

double sum_sin(int n) {
double s = 0;
for(int i = 1; i <= n; i++)
s += sin(i);
return s;

b

double sum_cos(int n) {
double s = 0;
for(int i = 1; 1 <= n; 1 *= 2)
s += cos(i);
return s;

¥
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DyHKUUN OT NO-BUCOK pen,

Otkpuiite pasnukute!

double sum_sin(int n) {
double s = 0;
for(int 1 = 1; 1 <= n; i++)
s += sin(i);
return s;

b

double sum_cos(int n) {
double s = 0;
for(int i = 1; 1 <= n; 1 *= 2)
s += cos(i);
return s;

¥
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ObwmaT wabnox

double <name>(int n) {
double s = 0;
for(int i = 1; 1 <= n; i = <next>(i)})
s += <f>(i);
return s;

¥

o [ | - = E DA
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DyHKUUN OT NO-BUCOK pen,

DyHKLUMUTE KaTO NapaMeTpu

double sum(int n, double (*f)(double), int (*next) (int)) {

double s = 0;
for(int i = 1; 1 <= n; i = next(i))
s += £(i);
return s;
}

o [ | ¥ = E NDae
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DyHKLUMM OT NO-BUCOK pen,

DyHKUMMTE KaTO NapameTpu

double sum(int n, double (*f)(double), int (*next) (int)) {
double s = 0;
for(int i = 1; 1 <= n; i = next(i))
s += f(1i);
return s;

3

@ int plusi(int i) { return i + 1; }
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DyHKLUMM OT NO-BUCOK pen,

DyHKUMMTE KaTO NapameTpu

double sum(int n, double (*f)(double), int (*next) (int)) {
double s = 0;
for(int i = 1; 1 <= n; i = next(i))
s += f(1i);
return s;

3

@ int plusi(int i) { return i + 1; }

@ sum_sin(n) <= sum(n, sin, plusl)
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DyHKLUMM OT NO-BUCOK pen,

DyHKUMMTE KaTO NapameTpu

double sum(int n, double (*f)(double), int (*next) (int)) {

double s = 0;

for(int i = 1; 1 <= n; i = next(i))
s += f(1i);

return s;

@ int plusi(int i) { return i + 1; }
@ sum_sin(n) <= sum(n, sin, plusl)

@ int mult2(int i) { return i * 2; }
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DyHKLUMM OT NO-BUCOK pen,

DyHKUMMTE KaTO NapameTpu

double sum(int n, double (*f)(double), int (*next) (int)) {

double s = 0;

for(int i = 1; 1 <= n; i = next(i))
s += f(1i);

return s;

}

@ int plusi(int i) { return i + 1; }

@ sum_sin(n) <= sum(n, sin, plusl)

@ int mult2(int i) { return i * 2; }

@ sum_cos(n) <= sum(n, cos, mult2)
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DyHKLUMM OT NO-BUCOK pen,

[1pon3BeaeHrie OT NO-BUCOK pen,

double product(int n, double (*f)(double), int (*next) (int)) {
double s = 1;
for(int i = 1; 1 <= n; i = next(i))

s *= f(i); ;Ef_ —Txf

return s;

}
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DyHKLUMM OT NO-BUCOK pen,

[1pon3BeaeHrie OT NO-BUCOK pen,

double product(int n, double (*f)(double), int (*next) (int)) {
double s = 1;

for(int i = 1; 1 <= n; i = next(i))
s *= f(i);
return s;

}
Mpumepu:

e 3apauya. [la ce npecMeTHe NPoM3BEAEHNETO
tan(1)tan(2)tan(3)...tan(n).
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PyHKUNN OT NO-BUCOK pea,

[1pon3BeaeHrie OT NO-BUCOK pen,

double product(int n, double (*f)(double), int (*next) (int)) {
double s = 1;

for(int i = 1; 1 <= n; i = next(i))
s *= f(i);
return s;

}
Mpumepu:

e 3agaya. [a ce npecmeTHe NPON3BEAEHNETO
tan(1)tan(2)tan(3)...tan(n).
o PeweHue. product(n, tan, plusl);
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DyHKLUMM OT NO-BUCOK pen,

OTkuiite pasnuknte 2.0

double sum(int n, double (*f)(double), int (*next) (int)) {

double s = 0;
for(int i = 1; i <= n; i = next(i))
s += £(i);
return s;
}
double product(int n, double (*f)(double), int (*next) (int)) {
double s = 1;
for(int i = 1; 1 <= n; i = next(i))
s *= f(i);
return s;

¥
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DyHKLUMM OT NO-BUCOK pen,

OTkuiite pasnuknte 2.0

double sum(int n, double (*f)(double), int (*next) (int)) {

double s = 0;
for(int 1 = 1; i <= n; i = next(i))
s += £(1);
return s;
}
double product(int n, double (*f)(double), int (*next) (int)) {
double s = 1;
for(int i = 1; 1 <= n; i = next(i))
s *= f(1i);
return s;

¥
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DyHKLUMM OT NO-BUCOK pen,

HaTpyngate ot no-sucok peg (accumulate)

[a ce Hannwe dyHKUUS, KOATO NPecMsiTa HaTPYNBaHETO

1 @ f(a) @ f(next(a)) & f(next(next(a))) & ... D f(b)

KbAETO D € ABYMECTHa onepauus,
a | e HeliHaTa “HyneBa cToiiHocT ', T.e. x B L = x.
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PyHKUNN OT NO-BUCOK pea,

HaTpyngate ot no-sucok peg (accumulate)

[a ce Hannwe dyHKUUS, KOATO NPecMsiTa HaTPYNBaHETO

1 @ f(a) @ f(next(a)) & f(next(next(a))) & ... D f(b)

KbAETO & e ABYMECTHa onepauus,
a | e Heiinata “HyneBa cToiiHocT', T.e. x ® L = x.
Pewenne:

o typedef int (*nextfun) (int);

o typedef double (*mathfun)(double);

o typedef double (*mathop) (double, double);
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PyHKUNN OT NO-BUCOK pea,

HaTpyngate ot no-sucok peg (accumulate)

[a ce Hannwe yHKLMA, KOATO NpecMsATa HaTpyNBaHETO
1 @ f(a) @ f(next(a)) & f(next(next(a))) & ... D f(b)

KbAETO & e ABYMECTHa onepauusi,
a | e Heiinata “HyneBa cToiiHocT', T.e. x ® L = x.

Pewenne:
o typedef int (*nextfun) (int);
o typedef double (*mathfun)(double);
o typedef double (*mathop) (double, double);

double accumulate (mathop op, double base_value,
double a, double b,
mathfun f, nextfun mnext);
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DyHKLUMM OT NO-BUCOK pen,

HaTpyngate ot no-sucok peg (accumulate)

double accumulate (mathop op, double base_value,
double a, double b,
mathfun f, nextfun next) {
double s = base_value;
for(int i = a; i <= b; i = next(i))

s = op(s, £(i)); —j: 5—1[,—{/4)

return s; (QP—‘) =
}
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DyHKLUMM OT NO-BUCOK pen,

HaTpyngate ot no-sucok peg (accumulate)

double accumulate (mathop op, double base_value,
double a, double b,
mathfun f, nextfun next) {
double s = base_value;
for(int i = a; i <= b; i = next(i))
s = op(s, £(i));
return s;

}
Mpumepu:

@ double plus(double a, double b) { return a + b; }

Tpudon Tpudroros (VI 16/17) DyHKUNM OT NO-BUCOK pea, 11-18 sinyapu 2017 r. 17 / 23



PyHKUNN OT NO-BUCOK pea,

HaTpyngate ot no-sucok peg (accumulate)

double accumulate (mathop op, double base_value,
double a, double b,
mathfun f, nextfun next) {
double s = base_value;
for(int i = a; i <= b; i = next(i))
s = op(s, £(i));
return s;

}
Mpumepu:
@ double plus(double a, double b) { return a + b; }

@ sum(n, f, next) <= accumulate(plus, O, 1, n, f, next)
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Tpudon Tpudroros (VI 16/17) DyHKUUM OT NO-BUCOK pea,

PyHKUNN OT NO-BUCOK pea,

HaTpyngate ot no-sucok peg (accumulate)

double accumulate (mathop op, double base_value,
double a, double b,
mathfun f, nextfun next) {
double s = base_value;
for(int i = a; i <= b; i = next(i))
s = op(s, £(i));
return s;

}
Mpumepu:

@ double plus(double a, double b) { return a + b; }

@ sum(n, f, next) <= accumulate(plus, O, 1, n, f, next)

@ double mult(double a, double b) { return a * b; }
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PyHKUNN OT NO-BUCOK pea,

HaTpyngate ot no-sucok peg (accumulate)

double accumulate (mathop op, double base_value,
double a, double b,
mathfun f, nextfun next) {
double s = base_value;
for(int i = a; i <= b; i = next(i))
s = op(s, £(i));
return s;
}
Mpumepu:
@ double plus(double a, double b) { return a + b; }
@ sum(n, f, next) <= accumulate(plus, O, 1, n, f, next)

@ double mult(double a, double b) { return a * b; }

@ product(n, f, next) <= accumulate(mult, 1, 1, n, f, next)
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DyHKUUN OT NO-BUCOK pen,

3agaym 3a accumulate

C nomowta Ha accumulate ga ce npecmeTHarT:

W o
Q n! W = ﬂ A - “ 4[)//’>
1=, 1

A<=

o [ | ¥ = E NDae
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DyHKUUN OT NO-BUCOK pen,

3agaym 3a accumulate

C nomowta Ha accumulate ga ce npecmeTHarT:

Q n!

h
o x" = D=2 7....2

T 7

\:A{ 1'_'9:

_—
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DyHKUUN OT NO-BUCOK pen,

3agaym 3a accumulate

C nomowta Ha accumulate ga ce npecmeTHarT:
Q n!
Q x"
n

X
(3] g -
il

i=0

o [ | ¥ = E NDae
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DyHKUUN OT NO-BUCOK pen,

3apadn 3a accumulate

C nomowta Ha accumulate ga ce npecmeTHarT:

Q n!
Q x"

° z— oo (o) b (g
° (n)ﬁ 0 _ nln-t)_ (i—k41)
d

ik Lo

_ _Y\/V\/{L h-1 n~ b4l

P (\‘~| —_—

Lol 3 &
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DyHKLUMM OT NO-BUCOK pen,

3apadn 3a accumulate

C nomowta Ha accumulate ga ce npecmeTHarT:

Q n!

Xn

0y
":: . nl _ 4. - bek+1)
° (k) - K (n K) MH)——» 1

3 x5 X2n+1
O >3itg- et V' Gr
1 L rzw“

0 = L

Tpudon Tpudroros (VI 16/17) DyHKUUM OT NO-BUCOK pea,

11-18 sinyapu 2017 r.

18 / 23



AHoHuMHu dyHkuun 8 C++14

o [](<napameTtpu>) -> <tun> {<TaAn0>7

o [ | ¥ = E NDae
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AHoHuMHu dyHkuun 8 C++14

o [](<napametrpu>) -> <tun> {<tan0>7

@ cb3paBa aHoHUMHA (A) dyHKuMs, AedurHMpaHa KaTo:
<tun> A(<napametpu>) {<Ttano>}
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AHoHuMHu dyHkuun 8 C++14

o [](<napametrpu>) -> <tun> {<tan0>7

@ cb3paBa aHoHUMHA (A) dyHKuMs, AedurHMpaHa KaTo:
<tun> A(<napametpu>) {<Ttano>}

@ ako <TAn0> e OT Buaa return <m3pas>; MOXEM [a NPOMNYCHEM
<Tnn>:

o [](<napamerpu>) {<Ttano>}
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AHoHuMHu dyHkuun 8 C++14

[] (<napametpu>) -> <tun> {<tano>}

cb3paBa aHoHUMHA (A) dyHKuMs, AeduHMpaHa KaTo:
<tun> A(<napametpu>) {<Ttano>}

@ ako <TAn0> e OT Buaa return <m3pas>; MOXEM [a NPOMNYCHEM
<Tnn>:

[] (<napametpu>) {<Tano>}
Mpumepun:
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AHoHuMHu dyHkuun 8 C++14

[] (<napametpu>) -> <tun> {<tano>}

@ cb3paBa aHoHUMHA (A) dyHKuMs, AedurHMpaHa KaTo:
<tun> A(<napametpu>) {<Ttano>}

@ ako <TAn0> e OT Buaa return <m3pas>; MOXEM [a NPOMNYCHEM
<Tnn>:

o [](<napamerpu>) {<Ttano>}
o [Mpumepu:

o sum(n, sin, [J(int n) { returnn + 1; })
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AHoHuMHu dyHkuun 8 C++14

[] (<napametpu>) -> <tun> {<tano>}

@ cb3paBa aHoHUMHA (A) dyHKuMs, AedurHMpaHa KaTo:
<tun> A(<napametpu>) {<Ttano>}

@ ako <TAn0> e OT Buaa return <m3pas>; MOXEM [a NPOMNYCHEM
<Tnn>:

[] (<napametpu>) {<Tano>}
Mpumepun:
sum(n, sin, [J(int n) { return n + 1; })

accumulate([] (double a, double b) { return a * b;}, 1,
1, n, [](double x) {return x;7},
[1(¢(int n) { return n + 1;})
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

PyHKLMUTE KaTO BbpHAT pe3ynTaT

3apava. [a ce Hanuwe dyHKLMA, KOATO NO 3ajafeH 4ncnos kog 1, 2, 3
unu 4, BpblA CLOTBETHO eaHa OT dyHKuuuTe sin, cos, e*, log.
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

PyHKLMUTE KaTO BbpHAT pe3ynTaT

3apava. [a ce Hanuwe dyHKLMA, KOATO NO 3ajafeH 4ncnos kog 1, 2, 3
unu 4, BpblA CLOTBETHO eaHa OT dyHKuuuTe sin, cos, e*, log.

Pewenne: ? choose_function(int n)
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

PyHKLMUTE KaTO BbpHAT pe3ynTaT

3apava. [a ce Hanuwe dyHKLMA, KOATO NO 3ajafeH 4ncnos kog 1, 2, 3
unu 4, BpblA CLOTBETHO eaHa OT dyHKuuuTe sin, cos, e*, log.

Pewenne: double (*choose_function(double)) (int n);
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

PyHKLMUTE KaTO BbpHAT pe3ynTaT

3apava. [a ce Hanuwe dyHKLMA, KOATO NO 3ajafeH 4ncnos kog 1, 2, 3
unu 4, BpblA CLOTBETHO eaHa OT dyHKuuuTe sin, cos, e*, log.

Pewenne: mathfun choose_function(int n);
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

PyHKLMUTE KaTO BbpHAT pe3ynTaT

3apava. [a ce Hanuwe dyHKLMA, KOATO NO 3ajafeH 4ncnos kog 1, 2, 3
unu 4, BpblA CLOTBETHO eaHa OT dyHKuuuTe sin, cos, e*, log.

Pewenne: mathfun choose_function(int n);

mathfun choose_function(int n) {
switch(n) {
case 1 : return sin;
case 2 : return cos;
case 3 : return exp;
case 4 : return log;
default : return NULL;
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

[NponsBoaHa

3apaya. [a ce Hanuwe yHKLMS, KOSITO MO fafeHa e4HOAPryMEeHTHa
dyHKuma f Bpblia HeliHaTa NPON3BOAHA.
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

[NponsBoaHa

3apaya. [a ce Hanuwe dyHKUMS, KOATO MO AafeHa efHOapryMeHTHa
yHkuus f Bpbla HeliHaTa NPOM3BOAHa.

Mperosop:
F(x) i f(x+ Ax) — f(x)
x) = lim
Ax—0 Ax
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

[NponsBoaHa

3apaya. [a ce Hanuwe yHKLMS, KOSITO MO fafeHa e4HOAPryMEeHTHa
dyHKuma f Bpblia HeliHaTa NPON3BOAHA.

Mperosop:

f'(x) ~ flx+ AAX) — ) 3a Mankn Ax
x
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

[NponsBoaHa

3apaya. [a ce Hanuwe yHKLMS, KOSITO MO fafeHa e4HOAPryMEeHTHa
dyHKuma f Bpblia HeliHaTa NPON3BOAHA.

Mperosop:

f'(x) ~ flx+ AAX) — ) 3a Mankn Ax
x

Pewenne.

matfun derive(matfun f) {

return 7
Tpudon Tpudboros (VI 16/17) DyHKUUM OT NO-BUCOK pea,
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

[NponsBoaHa

3apaya. [a ce Hanuwe yHKLMS, KOSITO MO fafeHa e4HOAPryMEeHTHa
dyHKuma f Bpblia HeliHaTa NPON3BOAHA.

Mperosop:

f'(x) =~ floct AAX) —fx) 3a manku Ax
X

Pewenne.

matfun derive(matfun f) {
return 7

¥

Mpobnem: 3a pasnuynn £, Tpsibea ga BpblaMe pasnndHa yHKLNUSA, HO
NpeaBapuTENHO He 3Haem Kosi!
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npoussogHa

Npes Nel. Llle nsnonseame nomouyHa pyHKUuUS.

o [ | ¥ = E NDae
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npoussogHa

Npes Nel. Llle nsnonseame nomouyHa pyHKUuUS.

const double EPS = 1E-10;
double derivative(double x) {
return (function(x + EPS) - function(x)) / EPS;
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npoussogHa

Npes Nel. Llle nsnonseame nomouyHa pyHKUuUS.
const double EPS = 1E-10;
double derivative(double x) {
return (function(x + EPS) - function(x)) / EPS;
}

Mpobnem Ne2: Kak ga nogmagem function?
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npoussogHa

Npes Nel. Llle nsnonseame nomouyHa pyHKUuUS.

const double EPS = 1E-10;
double derivative(double x) {

return (function(x + EPS) - function(x)) / EPS;
}

Mpobnem Ne2: Kak ga nogmagem function?
Npes Ne3: la nanonssame rnobanHa npomeHnmea.
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npoussogHa

Npes Nel. Llle nsnonseame nomouyHa pyHKUuUS.

const double EPS = 1E-10;
double derivative(double x) {

return (function(x + EPS) - function(x)) / EPS;
}

Mpobnem Ne2: Kak ga nogmagem function?
Npes Ne3: la nanonssame rnobanHa npomeHnmea.

matfun function = NULL;
matfun derive (mathfun f) {
function = f;
return derivative;

¥
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npoussogHa

Npes Nel. Llle nsnonseame nomouyHa pyHKUuUS.

const double EPS = 1E-10;
double derivative(double x) {

return (function(x + EPS) - function(x)) / EPS;
}

Mpobnem Ne2: Kak ga nogmagem function?
Npes Ne3: la nanonssame rnobanHa npomeHnmea.

matfun function = NULL;
matfun derive (mathfun f) {
function = f;
return derivative;

}
Mpobnem Ne3. IpozHo e.
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npoussogHa

Npes Nel. Lle nanonssame nomowyHa cpyHKLuS.

const double EPS = 1E-10;
double derivative(double x) {

return (function(x + EPS) - function(x)) / EPS;
}

Mpobnem Ne2: Kak ga nogagem function?
Npea Ne3: [a usnonseame rnobanHa npomeHanea.

matfun function = NULL;
matfun derive (mathfun f) {
function = f;
return derivative;

¥

Mpobnem Ne3. 'posHo e.
HpO6J'IEM Ne4. MO)Ke Aa pa60T|/| CaMoO C €4Ha nNpon3BoAHa B AaA€H MOMEHT.
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npon3sogHa ¢ aHOHUMHMN dPYHKLMY

Npes Ned: Na nanonzsame aHOHUMHU cpyHKumm!

o [ | ¥ = E NDae
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HamupaHe Ha npon3sogHa ¢ aHOHUMHMN dPYHKLMY

Npes Ned: a nanonssame aHOHWMHU cpyHKLuM!

auto derive(mathfun f) {
return [f] (double x) { return (f(x + EPS) - f(x)) / EPS; };
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HamupaHe Ha npon3sogHa ¢ aHOHUMHMN dPYHKLMY

Npes Ned: a nanonssame aHOHWMHU cpyHKLuM!

auto derive(mathfun f) {
return [f] (double x) { return (f(x + EPS) - f(x)) / EPS; };

}
("] [f] O3Ha4aBa, 4€ No3BOJiiBaM€ HAa aHOHMMHaATaA beHKU,VIﬂ Aa
M3non3Ba Konue Ha ykasatens f.
Tpudon Tpudroros (VI 16/17) DyHKUUM OT NO-BUCOK pea,
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npon3sogHa ¢ aHOHUMHMN dPYHKLMY

Npes Ned: a nanonssame aHOHWMHU cpyHKLuM!

auto derive(mathfun f) {
return [f] (double x) { return (f(x + EPS) - f(x)) / EPS; };
}

e [f] o3HauaBa, 4e no3BossiBaMe Ha aHOHMMHaTa PyHKLMS Aa
M3non3Ba Konue Ha ykasatens f.

@ auto o3Hayvaga, 4e uckame C++14 cam ga ce cetum 3a Tvna Ha
BPbLAHMS pe3ynTaT (mathfun BEYE HE BbpLUM pa60Ta)
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npon3sogHa ¢ aHOHUMHMN dPYHKLMY

Npes Ned: a nanonssame aHOHWMHU cpyHKLuM!

auto derive(mathfun f) {
return [f] (double x) { return (f(x + EPS) - f(x)) / EPS; };
}

e [f] o3HauaBa, 4e no3BossiBaMe Ha aHOHMMHaTa PyHKLMS Aa
M3non3Ba Konue Ha ykasatens f.

@ auto o3Hayvaga, 4e uckame C++14 cam ga ce cetum 3a Tvna Ha
BPbLAHMS pe3ynTaT (mathfun BEYE HE BbpLUM pa60Ta)

Mpumepu:
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npon3sogHa ¢ aHOHUMHMN dPYHKLMY

Npes Ned: a nanonssame aHOHWMHU cpyHKLuM!

auto derive(mathfun f) {
return [f] (double x) { return (f(x + EPS) - f(x)) / EPS; };
}

e [f] o3HauaBa, 4e no3BossiBaMe Ha aHOHMMHaTa PyHKLMS Aa
M3non3Ba Konue Ha ykasatens f.

@ auto o3Hayvaga, 4e uckame C++14 cam ga ce cetum 3a Tvna Ha
BPbLAHMS pe3ynTaT (mathfun BEYE HE BbpLUM pa60Ta)

Mpumepu:

@ auto mycos = derive(sin);
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npon3sogHa ¢ aHOHUMHMN dPYHKLMY

Npea Ned: [a nsnonseame aHoHumHM dyHKumu!

auto derive(mathfun f) {
return [f] (double x) { return (f(x + EPS) - f(x)) / EPS; };
}

e [f] o3HauaBa, 4e no3BossiBaMe Ha aHOHMMHaTa PyHKLMS Aa
M3non3Ba Konue Ha ykasatens f.

@ auto o3Hayvaga, 4e uckame C++14 cam ga ce cetum 3a Tvna Ha
BPbLAHMS pe3ynTaT (mathfun BEYE HE BbpLUM pa60Ta)

Mpumepu:
@ auto mycos = derive(sin);

@ cout << mycos(0) << ? ? << cos(0);
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DyHKUUNTE KaTO BBLPHAT pe3ynTaT

HamupaHe Ha npon3sogHa ¢ aHOHUMHMN dPYHKLMY

Npea Ned: [a nsnonseame aHoHumHM dyHKumu!

auto derive(mathfun f) {
return [f] (double x) { return (f(x + EPS) - f(x)) / EPS; };
}

e [f] o3HavaBa, 4Ye NO3BOJIsIBAME Ha aHOHMMHaTa OyHKUUA O3
M3non3Ba Konue Ha ykasatens f.

@ auto osHavaBa, 4e nckame C++14 cam ga ce cetu 3a Tuna Ha
BPbLAHMS pe3ynTaT (mathfun BEYE HE BbpLUM pa60Ta)

Mpumepun:
@ auto mycos = derive(sin);
@ cout << mycos(0) << ? ? << cos(0);

@ cout << exp(l) << ’ ’ << derive(exp) (1);
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