OO1BLeKTHO-
OpPUEHTUPOBaHHOE
nporpammupoBaHue B C++
(npoaonxeHue)
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Kadenpa ynpasneHus n nHpopmatmnkm HAY «M3N»
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KonunpoBaHue n nepemelleHume

KonnpoBaHue NepemelieHune
= HoBbI OOBEKT N3BHE = IcxoaoHbIn 0ObEKT nepenaet
HEeOT/IMYMM OT UCXO4HOrO, CBOE COCTOAHNE HOBOMY,
KOmopbIlU HE MEHSIEMCH. mepsisi osfie3Hkble ceolicmaa.
* [1lpoucxogur: * [1lpoucxogur:
* Npu nepegayvye B OyHKLUUIO * Mpw Bo3BpaTe 3HaYEHUS
NO 3HAYEHWUIO; N3 PyHKLMU;
* BO BpeMSs NpucBanBaHus; * BO BpeMsi NpucBanBaHUs;
vector<int>x{1, 2, 3}; auto node =
auto copy_of x =Xx; make_unique < Node >();
* KoOrga 3To SIBHO yKasaHo. e KOrga 3To SIBHO yKasaHo.
LinkedList x{ 1, 2, 3 }; auto holder = move (left);

LinkedList y(X);



KonupoBaHue LinkedList

LinkedList (const LinkedList& source) YT06bI MOXHO ObINO
: LinkedList () BbI3biBaTb push_back (),
HYXXHO UHULIManM3npoBarb
{ CMNCOK MYCTbIM.

Node* current = source . first;
while (current)

{
push_back (current->value); for (auto& item : source)
current = current -> next; {
) . push_back (item); ;
} } ’)
e e -_ 1 in

error: no matching function for call to 'LinkedList::begin() const'
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HeunameHssrowme metoabl

——————————————————————————————————

for (auto& item : source) | LinkedList
A lterator begin() const {...}
push_back (item ); lterator end() const {...}

e 'size_tget_size() const { ...}

for (auto it = source.begin(); it '= source . end(); ++it)

{

auto& item = *it; He nameHsiT nu 3T MeToapl
push_back (item); HensMeHsieMbIln source?

}

5 LinkedList:: Iterator
Cnncok HEN3MeHAEMBIW: T

He [OMMKHO A0MNYyCKaTbCs ~double& operator() {...}:
'/'f'\"e”e“”e SNEMEHTOB const double& operator*() const{... } !
(*it = 42).
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[MepemewieHue LinkedList

void swap(LinkedList& a, LinkedList & b) HoBbIN O6BHEKT | 0OBLEKT
{ - N
swap ( a.first, b.first); «—+first
swap ( a.last, b.last); X <1 jast
swap ( a.size, b.size); as
} o J
LinkedList:: LinkedList(LinkedList&& source)
. LinkedLlist() e N
{ ~ first
swap (*this, source); Yo ylast
\L size =N
} N y,
N NepemelwaemMbin 00 LEKT
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[MpucBanBaHue LinkedList

LinkedList copy = source, LinkedList data = make_list ();

/

LinkedList (const LinkedList&) LinkedList ( LinkedList &&)

LinkedList& LinkedList:: operator =(LinkedList value)
{

swap (*this, value);

return *this;

} Ob61bekT *this npnobpetaet coctosiHue value.
Ctapoe cocTtosiHme *this nepeHocuTcs B value.

YHu4TOXaeTcs value, xpaHawmmn ctapoe coctosiHme *this.
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YnpaBrneHne BO3MOXHOCTbIO
KONnMpoBaHUA N NepemMeLleHns

template<typename T > // Hegonyctumo KonupoBarh,
struct unique_ptr /] TpebyeTca nepemeLlatsb.

{

/[ 1. 3anpeTnTb KONMMpPoBaHUE:

unique_ptr(const unique_ptr&) = delete;
unique_ptr& operator=(const unique_ptr&) = delete;

/[ 2. OTO 3anNpeTuUT U NepeMeLLeHNE — a ero HY>XXHO pa3peLUnTb.
Il — lNlogxoguT nepemelleHne No yMosi4aHuio:

unique_ptr (unique_ptr&& ) = default;
unique_ptr& operator=(unique_ptr&&) = default;
I3
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Buabl BbipaXXeHU U CCbINOK

«Left-side value» — | value o rvalue «pure» (NpocTo)

TO, HEMY MOXHO / 3HayYeHne
NPUCBOUTL
3Ha4vYeHune. . — . i :
| nt — f( + @) ; «Right-side value» —
TO, HEMY 3HaA4YEeHUE

NPNCBOUTb HEJ1b34.

Bpems XXnsHu
«eXpiring value»

3aBepLUaeTcs. rvalue pesynberar

BbIYNCIIEHUN

& return|x * x; &&
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[MTonumopdunsm

« void fill (Collection& container) MOKET CCbINaThCS

{ Ha oObeKT fboro
for (size_ ti=1;1<1024;i*=2) Knacca-HacnegHvka
{ nHrepdenca Collection.
container.add (1);
}
} Ecnu meTtog add() BupTyasnbHbI,

: : : OoyoeT Bbi3BaHa ero Bepcus

e LinkedList the list; yA P .

_ — N3 TOro Kracca, Ha KOTopbIi
DynamicArray the_array; peanbHO CChiaeTcs container.

fill(the_list);
fill(the_array);
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UHTepdenc Konnekumn

Kon o6paboTku ( Konnekuus \/
KOnnekLn y3HaTb paamep A o
I CBA3aHHbLIN
0o0aBUTb AaNEeMeHT CMUCOK
]
] HaWTWU MHOEKC < ‘
class Collection I -
{ yoanuTb aNemMeHT { Avnamuueckun ]
| MaccuB
public:

virtual size_t get _size() const = 0;

virtual void push_back(double item) = O;
virtual size_t find(double item) const = 0;
virtual void remove (size tindex) = 0;

B knacce Collection
HET peanusauumu
3TUX METOAOOB...

...pealim3aunad eCtb B KraCCax-HacJri€aHnKax.
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Peanu3auua nHtepdeunca

class LinkedList : public Collection
{ Knacc LinkedList
public: Hacnepyet knacc Collection.
Size_t get _size() const override;
void push_back(double item) override;
size_t find(double item) const override;
void remove (size_tindex) override,

...
_ Peannsauun 4ncrto
}’ BUPTYyalribHbIX METOO0B
size_t LinkedList:: get_size () const { 6asosoro knacca (= 0).
return size;
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Ctatnyeckuun nonmmopdpunsm

* LinkedList<double > the list;

fill (the_list); [ns kaxgoro Bbi3oBa fill<C>()
vector<double > the_ vector; KOMMUAATOP NOACTaBMUT
fill (the vector)' KOHKPETHbIN TUMN KOHTENHEpPA
o n Bbi3oB C :: push_back(),
« template<typename C> ecrnn Takon MeTof eCTb.
void fill (C&& container)
{ YHuBepcanbHasa ccbisika
for (size _ti=0;1<10; ++i) (universal reference) —
container . push_back (i); pabotaer kak & nnm &£,

CMOTPS, 4YTO TpebyeTcs.

}

* MeTtoa wabnoHHOro Knacca He MOXET ObITb BUPTYasibHbIM,
— Tnn gormkeH ObITb N3BECTEH Ha 3Tarne KOMMUNALNMN.

+ He HY>XHO HacnegoBaTb TUMbI OT €4UHOro Knacca-uHtepdenca.



BupTtyanbHbIn AeCTPYKTOP

Ykasatenb Ha 00beKkT 0a3oBOoro Kracca
COOEepPXUT aapec obbekTa HacneaHuka:

Collection* data = new LinkedList{ 1, 2, 3 };

delete data;

Kakon gectpykTop AOSmKeH ObITb Bbi3BaH?
 «OyeBungHo», LinkedList.
« KoMnnnatop He MOXeT 3HaTb, Ha YTO YKasbiBaeT data.

virtual ~Collection() {} // TlpucyTCTBYET 1 BUPTYarneH.

~LinkedList () { clear(); } // BupTyaneH n noneseH.

Y KaXkgoro Kriacca gosmkKeH OblTb BUPTYyanbHbIN OECTPYKTOP.
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HacnepoBaHue peanunsauun

struct Capacitor : public Component _I I— =
{ .

Capacitor (double capacity);
double get _capacity () const;
double update (double voltage, double dt) override;

%

struct VariableCapacitor : public Capacitor _/I,r_Y ,g
{

VariableCapacitor(double min_C, double max_C);
void set_capacity (double capacity);
// double update (double voltage, double dt);

%
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3allULleHHbIe YneHbl Kfnacca

Inheritance is the base class of evil!
Sean Parent

« CneuundumkaTtop gocrtyna: protected.
« HepocTynHbl N3BHE Knacca (Kak private).

° ,D,OCTyI'IHbI B METOAaX KriacCoB-HaACJl1e4HUKOB.

class Component class Resistor : public Component
{ {
public: public:
double get_current () const: :[/0|d update (double V, double dt)
protected: set current(V/R);
void set_current(double current); ]

3 J»
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NMpuBeaeHue «BHM3» (downcast)

« Container* container = new ...;
auto linked_list = dynamic_cast < LinkedList*>( container);

iIf (linked_list)
linked_list->find_node_at(...);
else

/[ container ykasbiBasn He Ha LinkedList unn ero HacnegHuka

* Bepcua ans ccbinok Bo3dyxaaet std :: bad cast
NpU HEBO3MOXHOCTW NpuBeaeHUS.

 N. B.. rpamMOTHO CrnpoeKkTnpoBaHHasa nporpamma
B NpUBEAEHNU TUMNOB He HYy>XOaeTcA...

...\ HE CyLleCTBYeET.
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HaknagHble pacxoabl
Ha no3aHee cBA3bIiBaHUe

[lo3aHee cBsA3bIBaHWE = BbI3OB BNPTYyalsibHbIX METOO0B.

BbI30B BUpPTYanbHOro Metoaa AornbLue 0ObI4HOrO.
« 3TO BaXXHO TOMbKO NPU «TOHKOM» ONTUMMU3ALMM.

Ctatunyeckuimn nonumopdpusm «becnnarteHy.

Hanunune BupTyanbHbIX METOOOB YBENNYMBAET pasmep oobekTa.

void* VMT: get_size()
_ Node* first; push_back()
container . clear() Node* last: clear()

Size_t size;

P P | P
— | | |

pop_back()
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JIlutepaTypa K nekuuu

* Programming: Principles and Practices Using C++:
* rnaea 9, pasgen 9.7:
* MpoeKTUpoBaHue UHTepdenca knacca (public-4acTtu);
* HenmsmMeHdawuwne MetTobl,
* rnasa 14:

* MHTepdencol (abCcTpakTHble KNacchbl);
* npumep nepapxumn HacrnegosaHusa (GUI).

= C++ Primer:
* yacTtb lll «Tools for Class Authors»:

* rmaea 13 — KonupoBaHWe U NepeMeLleHmE;

* rnaea 15 — HacnegoBaHue, NHTepencol, BUpPTyarnbHble
METOAbI.



