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OnpeaeneHune pyHKUMN

Twun Bo3BpaLLaemoro 3Haqumy NmMa qoyHKUMN.

\

double area( [lapameTpbl 1 NX TUMbI.
.  Twun ykasbiBaeTCa Ka)Xaomy.
double width, y KAOMY.

double height) Bosspar aHaueHUs]

{ / N BbIXOA 13 OyHKLMN.

Teno- return width * height;

JoYyHKL MK

double S =area(4,5); //S==20
area(3, 2); /Il 6 (MrHOpUpyeTCS)
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[MTpumep dbyHKUMM Ha Pascal

function Find(
Where: array of String; What: String): Integer;
begin
Result := Length(Where) —
while (Result >= 0) and (Where[ResuIt] <> What) do
Dec(Result); s S

end; Ecnn 310 ycnosue cTano NoXHbIM,
NPEKPaTUTb MOXXHO HE TOJTbKO Ftbs LIKIT,

HO 1 paboTy OYHKLNMN.
Bo3Bpallaemoe 3Ha4yeHne — T0o, YEMY B STOM TOYKe
paBHa BCTPOEHHas nepemMmeHHasa Result.
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[Mpumep byHKUMU HaA C++

Int find(vector<string> where, string what)

e
{

Yif (where[iJ == what)

for (int 1 =0; 1 <where.size(); ++i)

S

return I;

)
Pesynbrar: 3Ha4YeHue |
Npu BbIMONHEHUU return.

}

Kypc TI1, oceHb 2014 r.

9 return)—l;

Peaynbrar: —1.x v
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Onepartop return

* Onepartop return X:
* yYKa3blBa€T, 4TO BO3BpadLLlaeMo€e 3Ha4YEeHNE — X;
* MPOWN3BOAUT BbIXO4 U3 PYHKLUN.

 AHanor B Pascal:
Result ;= X;
Exit:

» Mpoueaypa B Pascal = void-dyHkuus B C++
e BO3BpalLaeT crneuunanbHbiv TUN Void;

« BosBpallaemMoro 3Ha4eHus HeT:
return; // Bbixoq 13 void-yHKumn

* He-void dpyHKuMM 0693aHbLI BEPHYTb 3Ha4YeHMe.




BbixogHble nepeMeHHbIle

void solve square_equation(

/ double a, double b, double c,

PyHKUUSA HUYEro double& x1, double& x2)
HE BO3BpallaeT {

Kak npouenypa).
( ypa) double const D = b*b — 4*a*c:

x1 = (-b + sqrt(D)) / (2*a):
x2 = (b — sqrt(D)) / (2*a):
& — amnepcang }

double x1, x2;
solve _square_equation (1, 3, 2, x1, x2);
[/ X1 =="-1,x2==-2
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[lepepaya no ccbifnke

* YOoBHO Ansi Bo3BpaTa HECKOSIbKMX 3HAYEHUN.
 AHanor var B Pascal.

 [lpobrniema — 4YnTaemMocCTb:

doublea=1, b=3, c=2, x1 =0, x2=0;
solve square equation(a, b, c, x1, x2);
// Kakne nepeMeHHble U3MEHUSTNCL?
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[TapameTp-cchbIifnKa

* [lpobrnema — 0bA3aTenbHOCTbL BCEX apryMEHTOB:

void get_statistics(
vector<double> samples,
double & mean, double & variance)

{

/[ PacyeT maT. OXXngaHusa n gucnepcumn.

}

vector<double>data{1, 2, 3,4, 5}

double mean; / He HyxHal
double variance; /
get_statistics(data, mean, variance);
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[TlapameTp-yKa3aTenb

- void get_statistics(
. vector<double> samples,

: | [lpoBepka, nepenaHa nu
double™ mean, double* variance) |

nepemMeHHasa nnv nullptr.

{
. double mx=....
If (mean)

*mean = mx;
If (variance) {

/l PacyeTt gucnepcun. """""""""""""""""""""""""""""""" :
A P . vector<double>data{ ... }; |

} - double mean;

BMeCTO HEHYXXHOM
BbIXO4AHOW NepeMeHHOoMN.
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YTO Takoe yKkasatenb?

Bce naHHble [lepemeHHas — MOXHO cUMTbIBaTb
XpaHATCSH NMeHOBaHHagd N 3anucbiBaTb 3HAYEHUS
B NaMATH. obnactb namaTu. NepeMeHHbIX.

[lamMaTb — maccuB
Y nepemMeHHbIX

(MMeﬂ agpec s4Yeuku,

HYMEPOBAaHHbIX eCTb afpeca MOXXHO paboTaTtb
silyeek-6aunr. ' C €€ 3Ha4yeHnem.
1) Kak nonyuutb agpec?
2) Kak xpaHuTb agpec? Kak?
Homep I .
Ha3blBaeTCH Namats: | |
afApPECOM. Agpeca: |0 8
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YKazaTtenwu

« OTO NepemMeHHble, cogepKalluue agpec namaTu.

* YKasaTenb pointer:
e pointer — agpec;

» *pointer — 3HayeHne No agpecy (pas3bIMEHOBAHME).

 [lepemeHHasa mean (He ykasaTernb):
e mean — 3Ha4YeHue;
« &mean — agpec (B3gTue agpeca).

* nullptr == NULL == 0:

* HyrneBOW yKasaTerib;

* 3Ha4YeHue No Hemy MoJ1IyvYnTb HEJ1b3A.



Tun gaHHbIX «yKa3aTenb»

3sesnouka nepeg  double x = 42; A
T

nepemMeHHomn. .
double unknown; < Ao npuceansarms
3Ha4YeHUA yKa3blBaeT

double* pointer = &x; HeV3BEeCTHO, Kyaa.

Ykasartenb Ha double: /

* MOXEeT XpaHuTb agpec double
* unTonbko double; : .
* pasbiMeHOBaHue gaet double. | |

|

X = *pointer;

*pointer

*
........................................................

&X
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HenameHaeMoCTb U yKa3aTenu

YT0o HEn3meHaemo?

* BCE U3MEHAEMO:
*pointer = 0;
pointer = nullptr;

* ajgpec:
*const_pointer = 0;
const—poi = r;

* 3Ha4eHUne. const

_*pointer=te—eonst=0,

pointer_to const = nullptr;

* WTO, N ApYyroe: const
C ' =0;

cO ' I,

Kypc TT1, oceHb 2014 T. © Kadbegpa Yullt HY «M3IN»
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Tvn gaHHbIX «CCbhINTIKa»

e CcblNnlka — HOBOE MMS A4YenKn namsaTun.

double x=1; AmnepcaHna nepes MMeHeM nepemMeHHON.

double y=3;
NHnumnanmnsauyms:

double& z = x; «  «MPUBA3KA» K 3HAYEHUIO (NepeMeHHON);
» obgasaTenbHa

Z=2; * WHaye — «HOBOE UMSsI» And Yero?

[l X == 2, 7 ==

z=vy; \ [lencTBms Hag CCbINKomn

o L paBHO3HA4YHbl AENCTBUAM
Il x==3, Z == Ha NPUBA3aHHON NEePEMEHHON.

y=4 \
[ Xx==3,y==4,z == MpVBSA3KY N3MEHUTb HENb3S.
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[TlouMeHeHune CCbINoK

« CoKpalleHue koaa:
* double& middle = data[data.size() / 2],
middle = 42;
/| data[data.size() / 2] == 42
« double& x=change _a or b ?a: b;
X +=2;
* HensmeHs1eMble CCbINKMU:
« const double& middle = data[data.size() / 2],

middte=427"

* HenameHsaeMoOCTb Bcerga OTHOCUTCA K 3Ha4YEHUIO.

Kypc TT1, oceHb 2014 T. © Kadbegpa Yullt HY «M3IN»
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HenameHsemMble napamMeTpbl

Bynet cosgaHa Konusi 3Ha4YeHUs! a U NomelLieHa B X.

|

void f(int x) { void f(const int x) {

X=42: /Il ... '\

II'x == 42 } Konuio Henb3sa M3MeHUTb
} < Konusa paspyLliaercs. * 1 OBbIYHO HE HYXHO.
Int a=0; ABAewcrBus = A ecnun X — BEKTOp Unn CTpoka?
f(a); Hall Konnen « BonbLLUoro pasmepa?

’ He BINUSAIT

[l a == Ha apryMeHT. = 3ayeM BoOOLLE KOMKUS?

* HyxxHa He3aBMCMMOCTb X U a.
* OObI4YHO HYy>XHa HEN3MEHSAEMOCTb.



[lepepaya 6e3 konnpoBaHUA

 [lepepayva no cchblfike:
void function (vector<int>& data) { ... }
* HeT KonupoBaHuS.
« AprymeHT 1 data cBsizaHbl.

 [lepegaya N0 HEM3MEHSIEMOW CChISIKE:
void function (const vector<int>& data ) { ... }
« KonupoBaHUA HET.

e Cny4yanHo n3amMeHuThL data Henb3s.
* 3MeHATb NnapamMmeTpbl — nnoxas npakTmkal

* /IMeeT cMbICIT NCMOMb30BaTb N0 YMOMNYaHUIO.

« Kpome int, double, ... (nonb3bl HET, Bpega — TOXe).
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PeKkypcusa

* Bbi3oB pyHKUMEN camon ceDbs.
« [Ina cny4aes, Korga

— Takasi )xe 3agada
330248 | g | YACTb peLLEHUS
C APYrMM1 YCHOBUSIMU

8 8
HoBOKOCWMHO HOBOKOCWMHO
HoBorMpeeso Hoeorupeeso HoBorupeeso
Mepogo MepoBo
Locce 3HTY3MacToB Locce 3HTY3MacToB Locce 3HTY3MacToB
ABMaAMOTOpHaRA ABMAMOTOpHaA ABMAMOTOpHaA

nyTb(0T HoBOKOCMHO 0 ABMaMOTOPHON) =

«HoBokocnHo — Hosorvpeeso» + nyTb(0oT HoBornpeeso o ABnamoTOpHON)
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PeKypCuBHbLIN BbI3OB

-1
_ 3 _ _ n_la-a", n>0_
power(2,3); //22=8  f@aw=a=|" " 220
double power (2, 3) { _|la-f(aan—=1), n>0
B /y n=20
return 2 * pqﬁlsa 2,3-1) yCIrioBMe OKOH4YaHUSA
J double power (double a, int n) {
double power (2, 2) if (n==0)
return 1;
return a * power(a, n-1);

return 2*p02 (2,2-1); }

}

double power (2, 1 double power (2, 0) {
if (0==0)

return 1;

return 2 * pog/_e

) | }
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PeKkypcusa

1 Bb130B pyHKLUMKM pacxonyeT YacTb
orpaHM4YeHHon obrnacTn namMaTn — cTeka.
= OTOT pacxon Bo3BpaLllaeTcs rno Bbixode 13 oyHKUMN.

» [nybokas pekypcusi CUIbHO PACXOAYET CTEK. Q

» beckoHe4yHasi pekypcusi HeBO3MOXHaA.
» Owwubka: «Stack overflow» («nepenonHeHne cTeka).

L Mpsamas pekypcus KocBeHHas pekypcus
|j power() —>| MMpoNoXuTb NyTb K COCEAHEN CTaHLMM.
NckaTb nyTb Mo ABYyM pa3HbIM MapLUpyTaM.
B kakom nopsagke -

00bABNATb PYHKUMNT?

Kypc TT1, oceHb 2014 T. © Kadbegpa Yullt HY «M3IN» 20



Ob6tbsaBNeHue n onpeaneneHue

double get_mean (const vector<double>& xs); <— ObbsiBreHe pyHKLMu

(npotoTun).
int main() {
vector<double>data{1,2,3,4,5}; Bnaronapsi 06bsiBNEHMIO,
cout << "Mean is " << get_mean(data); « —— KOMMUNATOP Y>KEe «3HaeT»,
} 4TO TaKas PyHKLMS eCTb.

double get_mean (const vector<double>& xs) {
double mean = 0;
for (const double& x : xs) {

OnpepeneHune HKUWMW.
mean += X; PeA PyHKL

}

return mean / xs . size(); Konust 3HauYeHnsi B BeKTOpe
} He HYXKHa, MEHSITb €ro He HYXHO.
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Kaknumun oonxHbl ObITb PYHKLUN?

Int square(int x) Int square(int& X, int& count)

return x * x; cout << "Enter element #" << count << ": "
} cin >> x:

count++; Sa,l:l,aql/l:
v' OpHa 3apava; return x * x; 1) BBOA 1 BLIBOA,
v' HUYEro MULLIHETO; } * 8 €CInM He HYXHbI?
v nonesHa LUMPOKO. 2) noAcHer;
* 3a4yem?

3) BO3BeAEHME B KBaapar.

1) [lpexge Bcero — nNoBTOPHO UCMNOMNb3YyEMbIMU.
* Pewatb ogHy 3agauy.
* He nmetb Nob6oYHbIX (PG EKTOB:

* 3aBUCETb TOJIbKO OT BXOAHbIX OaHHbIX (He OT BBOAA, BpEMEHN N T. I'I.);

* BbldaBaTb pe3ylibraTt TOJIbKO BO3BpalwaeMbliM U BbIXOAHbIMU 3HAYEHUAMMN.
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Kaknumun oonxHbl ObITb PYHKLUN?

2) MoryT o603Ha4aTb fIornky paboTbl NporpamMmmeoi.

«Kak cbectb cnoHa? — o kycoykam!»

o vector <double > input(
o KoppenﬂU‘W unsigned int how_many)
1) BBectu N, %, y; { return {} }

e double get_mean (
2) BbIYMCIUTb M, U My,

const vector<double> & data)

3) BbIMUCIUTDL Sy U S,; \ {return 0; } ..

4) S = ZIiV=_01(xl- — mx)(yi — my), double get_stdev(
\ const vector<doub|é} & data,

cov(x,y) =5/n_1; Linkn?

S double mean)

6 ny = {retuno; }

N
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[lekomno3nuus

unsigned int N;

PacueTt koppensaumm x n y:

1) cin >>N; 1)
vector <double> x = input(N); 2)
vector <double>y = input(N);

2) double m_x =get_mean(Xx); 3)
double m_y = get_ mean(y); 4)

3) double s _x =get stdev(x, m_X); 5)
double s y =get stdev(y, m_y);

4) double sum = 0;

for (unsigned inti=0; i< N; ++i) {
sum += (x[i]—m_x)*(y[i] - m_y);

}

5) covariance = sum/ (N — 1);

6) correlation = covariance / (s X*s_y);

Kypc TI1, oceHb 2014 r.

BBECTU N, X, V;
BbIYNCIINTL M, U My;

BbIHYUCIINTDb S, U Sy;

S = Z?]:_Ol(xi o mx)()’i - my);

cov(x,y) = °/y-1;

__cov(x,y)

T. j—
Xy SxSy
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JlutepaTtypa no teme

= Programming Principles and Practices Using C++:
* rnasa 4, pasgen 4.5 — pyHKUMH;
* rnaea 6, pasgen 6.5 — gekomno3nyms;
* rnasa 8 (NyHKT 8.5.8 — onunoHanbHO).
* yNpaxxHeHus1 K rmaesam 4 n 8.

= C++ Primer:
* rnaea 2, pasgen 2.3 — ykasaTenu 1 CCbISIKu;
* rnaesa 6 — pyHKUMY;
* YNpaXXHEeHUS.

= Aemopckue koHcriekmabl 2013 2.
« OcTOpOoXHO, bykBOEACTBO!



