HenocTaTbUM Ha pedepeHumnnTe

* TpabBa Aa ce MHUUMaNN3UPA NPU AeKknapauma

e Cnep KaTo BeAHbBK e buna nHnumanmsnpaHa, NnoBeye He MoxKe Aa ce
NnPoMeHs



[TOVHTBP

* Tun AaHHA, KOATO KaTO CTOMHOCT NpuTeXasa aapec(kieTka)

* [1oYTN BCEKMN MOMHTBP CU MMaA TUM N MOXKe Aa NPUTEXKABA aJpecuTe
CaMO Ha NPOMEH/IMBU OT CbLLUA TUN

* MoXe Aa cbAbprKa KAKTO agpeca Ha HAKosA lvalue, Taka 1 npa3HOTO
npoctpaHcTBo (nullptr) nan HAKoAa Heno3BosieHa NnameT (KoeTo e
M3TOYHUK Ha rpeLlKkm)

* AApecHbT, KOUTO CbAbPKa MOUHTHLPDBLT, MOXKE Aa Ce MPOMEHSA
* MoXe aa ce n3BbpLUBAT NPOMEHU NO AaHHUTE B CbOTBETHUA agpec



[TOMHTBP - NOACHEHUA

* Hapuua ce nonHTHLP (pointer), 3aLL,0TO BCe €4HO COYM KbM MACTOTO B
nameTTa, YNATO aapec CbXpaHsaBa.

* CUHTAKCWUC:
<TUN> *<ume> [ = <n3pas> |;
* [Tpumep:

int * pointer; //HenHUUMaNU3UPaH NOUHTHLP



[TOVMHTBP — NOACHEHWA OTHOCHO aApecuTe

e CbLLecTBYBaA Taka Hape4yeHUAaT HyneB NonHTbp (nullptr), HapuyaH owe
NOWHTBLPOB ANTEPAN

* nullptr coun kbm agpec “0x00000000“ n Mma cneumanHm CBOUCTBA, C
KouTOo e ce cOnbeKaTte B KypcoeTe no OOMN n CAA

* Onepatop & nma u owe 1 NnpUNOKEHUe:
* KoraTo ce n3nos3Ba KaTo npechKc, BPpblUa agpecCa Ha AadeHaTa MNPOMEH/INBA
* [Mpumep:
iInta=>5;
int * b = &a;



[TOVMHTBP — NOACHEHWA OTHOCHO aApecuTe

* EAVH NOMHTBP MOXKe Aa CoYM KbM APYr NOMHTHP (ABOEH NONHTDBP)
iInta=>5;

int * b = &a; //coun Kbm aapeca Ha a

int **c = &b; //coun kbm agpeca Ha b

* Tb KAaTO NOUHTBLPBT € 0O6EKT, TOU CbLLO NpuTeKaBa aapec!

* Ta3n KOHLEeNuUua oTHeMa Bpeme Ja ce pasbepe, HO TOYHO TA e
pa3/IMKaTa MeXay 3aHaaTyMaTa U NPorpammcTa



[TOVMHTBP — NOACHEHWA OTHOCHO aApecuTe

inta=>5; //npomeHnmsa oT TUN int
int * b = &a; //NOMHTBP KbM NPOMEHNBA OT T!N int
(int *)*c = &b; //NOMHTBP KbM MOMHTBLP OT TUN int

* BaXKHO e na ce oTbenexkun, ye c HAMa NpPsKa Bpb3Ka C a

* C @IMHCTBEHO CbAbPKA aapeca Ha b 1 He 3Hae KaKBO ce CbAbprKa B
Hero (Ho moke aa Hay4dm)



[Tpnmep

int a =5;

int * b = &a; //coun Kbm aapeca Ha a

int **c = &b; //coun kbm agpeca Ha b

int a—0x10

0000

0000

0000

0101

int * b - 0xA16

int ** ¢c— Ox2D

0x10

OxA1l6
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He ce npenasanTel

* CaMo OLLe MasIKoO cyXa Teopua U e Mma MHOro npumepu ©



PedbepunpaHe n nepedpepeHumparHe

e &<nme> — B3MMaHE Ha aZpeca Ha NpomMmeHAnBaTa<nme> (pedepupaHe)

e *<yKa3aTe/1> — B/AM3aHe B AaJeHa KNeTKa OT NameTTa,
(nepedepeHumnpaHe)

e KaKTo Kasaxme, MOMHTBbPBT CbAbPHKa ajpeca Ha AafeHa NPOMeH/IMBa

* KaTo usano, & e onepauusaTa 3a U3/iIM3aHe OT K/eTKaTa, a * e onepauunaTa
3a B/IM3aHe B K/IeTKaTa, a B HOPMaJIHO CbCTOAHUE



PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr; //uH»xeHep, KONTO He oTroBaps 3a camoseT

bool planel = true; //na Kaxem, ye ako e true, To camoneTsT e OK
engineer = &planel; //ViHXXeHepbT Beye oTroBapsa 3a camonertl

bool * gremlin = engineer; //rpemnuH, KonTo Tpabsa Aa TOopmo3u camonetl
(*gremlin)--; // TPEMNNHBT NoBpeXKaa camoneTa

*engineer = true; //ViHXXeHepbT nonpasa camosieTa

IBaxkHO pedepupaHe n aepedepeHumpaHe ca 3TM No npuoputeT B Tabaunuarta ¢
NPUOPUTETH, 3aTOBa TPADOBA Aa ce YKarXKe cbC CKObU, Ye NbpPBO UCKame Aa
B/1Ie3eM B KJIeTKaTa U YaK cnen Tosa aa gemncrsame!



Precedence Operator Description
1 Scope resolution
++ -- suffix/postfix increment and decrement
type() type{} Function-style type cast
= () Function call
[1 Array subscripting
. Element selection by reference
- Element selection through pointer
++ .- Prefix increment and decrement
+ - Unary plus and minus
P~ Logical NOT and bitwise NOT
{ type) C-style type cast
3 * Indirection (dereference)
& Address-of
sizeof Size-of
new, new(] Dynamic memory allocation
delete, deletel] Dynamic memory deallocation
B X > Pointer to member
5 * J 9% Multiplication, division, and remainder
6 - Addition and subtraction
7 =< >> |Bitwise left shift and right shift
= < <= For relational operators < and = respectively
> >= For relational operators > and = respectively
9 = I= For relational = and = respectively
10 & Bitwise AND
11 i Bitwise XOR (exclusive or)
12 | Bitwise OR (inclusive or)
13 && |Logical AND
14 Ll Logical OR
& Ternary conditional
= Direct assignment (provided by default for C++ classes)
T += -= Assignment by sum and difference
*= [= %= Assignment by product, quotient, and remainder
<<= >>= Assignment by bitwise left shift and right shift
el |Assignment by bitwise AND. XOR, and OR
16 throw Throw operator (for exceptions)

17

Comma




PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool plane2 = *engineer; //HoB camoneT, KOUTO € B CbLLOTO CbCTOAHME
//KaTo TO3M, 32 KOMTO OTraBapsa UHXKeHepbT

*gremlin = false; //rpeMnnHbT nospexga camonet 1
gremlin = &plane2; //rpeMINHBT OTMBaA Ha camoneT 2
*engineer = 1; //ViHXXeHepbT nonpasa camoseT 1

*gremlin = !|(*engineer); //rpemanHBT NpaBu 06pPaTHOTO Ha UHKeHepa

Heka ga BU3yanm3mpame 1 ropHmna npumep



PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;
bool planel = true;
engineer = &planel;

bool * gremlin = engineer;

(*gremlin)--;

*engineer = true;

bool plane2 = *engineer;

*gremlin = false;

gremlin = &plane2;

*engineer = 1;

*gremlin = I(*engineer);



PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;
bool planel = true;
engineer = &planel;

* in = i .
bool * gremlin = engineer; ([ 0,21 - bool *
(*grem“n)__; engineer

. llpt
*engineer = true; —

bool plane2 = *engineer;

*gremlin = false;

gremlin = &plane2;

*engineer = 1;

*gremlin = |(*engineer);



PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;
bool planel = true;
engineer = &planel;

* in = i .
bool * gremlin = engineer; ([ 5,21 - bool *
(*grem“n)__; engineer

: lIpt
*engineer = true; i

N . 0x55 — bool
bool plane2 = *engineer; planel
*gremlin = false; 1

gremlin = &plane2;

*engineer = 1;

*gremlin = |(*engineer);




PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;
bool planel = true;
engineer = &planel;

* N — ; .
bool * gremlin = engineer; [o,21 -bool *

(*grem“n)__’. engineer
. _ . 0X55
engineer = true;
_ 0x55 — bool
bool plane2 = *engineer; | planel
*gremlin = false; 1

gremlin = &plane2;

*engineer = 1;

*gremlin = |(*engineer);




PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;
bool planel = true;
engineer = &planel;

” . i 0x21 - bool *
bool * gremlin = engineer; | engineer
(*gremlin)--; 0x55
*engineer = true; 0x55 — bool

. - planel

bool plane2 = *engineer; \[° Al
*gremlin = false; 0XA2 - bool *

. li
gremlin = &plane2; sremn

0X55

*engineer = 1;

*gremlin = |(*engineer);




PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;
bool planel = true;

engineer = &planel; 0x21 — bool *
* . . engineer

bool * gremlin = engineer;

" ] Ox55

( gremlm)"’ 0x55 — bool
*engineer = true; planel
bool plane2 = *engineer; ‘= — 0
* lin = false: OxA2 - bool *

gremlin = false; gremlin

gremlin = &plane2; 0X55

*engineer = 1;

*gremlin = |(*engineer);



PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;
bool planel = true;

0x21 - bool *

engineer = &planel; :
engineer

* N — H .
bool * gremlin = engineer; [5zs

(*gremlin)--; 0x55 — bool
*engineer = true; planel
bool plane2 = *engi ~ il
ool plane2 = *engineer; oy bool®
*gremlin = false; gremlin
O0x55

gremlin = &plane2;

*engineer = 1;

*gremlin = |(*engineer);



PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;

bool planel = true;
0x21 - bool *

engineer = &planel; engineer

bool * gremlin = engineer; /935

0x55 - bool

k : e
(*gremlin)--; olanel

*engineer = true; _— X

bool plane2 = *engineer; 0XA2 - bool *
gremlin

*gremlin = false;
Ox55

gremlin = &plane2; OxFA — bool
*engineer = 1; plane2

. . 1
*gremlin = |(*engineer);




PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;

bool planel = true;
0x21 - bool *

engineer = &planel; engineer

bool * gremlin = engineer; /935

0x55 - bool

k : e
(*gremlin)--; olanel

*engineer = true; _—

bool plane2 = *engineer; 0XA2 - bool *
gremlin

*gremlin = false;
Ox55

gremlin = &plane2; OxFA — bool
*engineer = 1; plane2

. . 1
*gremlin = |(*engineer);




PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;

bool planel = true; 0x21 — bool *

engineer = &planel; engineer

bool * gremlin = engineer; A5

(* rem“n)__. 0x55 — bool

5 ! planel
*engineer = true; —0
bool plane2 = *engineer; 0xA2 - bool *
* . gremlin

gremlin = false;

OxFA

gremlin = &plane2; OxEA — bool

*engineer = 1; plane2

1

*gremlin = |(*engineer); -




PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;

bool planel = true; 0x21 — bool *

engineer = &planel; engineer

bool * gremlin = engineer; A5

(* rem“n)__. 0x55 — bool

5 ! planel
*engineer = true; — 1
bool plane2 = *engineer; 0xA2 - bool *
* . gremlin

gremlin = false;

OxFA

gremlin = &plane2; OxEA — bool

*engineer = 1; plane2

1

*gremlin = |(*engineer); -




PedbepupaHe n aepedepeHUMpaHe - NPUMepK

bool * engineer= nullptr;

bool planel = true; 0x21 — bool *

engineer = &planel; engineer

. . 4
bool * gremlin = engineer; /9>

¢ planel

*engineer = true; — 1

bool plane2 = *engineer; 0xA2 - bool *
gremlin

* N — .
gremlin = false; A

gremlin = &plane2; OXFA — bool

*engineer = 1; plane2

0

*gremlin = |(*engineer); —



PedbepunpaHe n nepedpepeHumparHe

* MMpu pedpepupaHe (&) ce B3nma agpeca Ha CbOTBETHUSA €IEMEHT,
3aTOBa € 3a4b/IKUTEeNHOo Aa ce pabotu c lvalue (He moxkem ga B3emem
aZlpeca Ha KOHCTaHTa)

* A,u,perT CbOTBETHO € KOHCTAdHTa N HE MOXeM Aa Mo NPoOMeHUM

* Mpu pepedepeHuMpaHe NpPpMeMmame KaTto NnapamMeTbp HAKAKBB aapec,
KOMUTO € KOHCTaHTa

e Cnep, Kato B/ie3eM B CbOTBETHMA aZpec, MMame A0CTbn A0
npomeHAnBaTa, KoATo e lvalue



PedbepunpaHe n nepedpepeHumparHe

e &<lvalue> Bpblia KaTo pe3ynTtar <rvalue>!

* ChegHuTe onepaunm ca HeBaIMOHWU:
e &3 - pedepunpaHe Ha KOHCTAHTa
e &x =1 - npncBoABaHe Ha KOHCTAHTA 3a CTOMHOCT Ha pedepeHums

e *<rvalue> Bpblla KaTo pe3yntaT <lvalue>!

* onepaunnTe Ca AyaHn €aHa Ha Apyra " ce yHmnuoxXasat B3aUMHO
* &(*p)==p
o *(&x) &= x



[TOMHTBPM KbM KOHCTAHTU M KOHCTAHTHM
MOVHTBPU

e const int * == int const * - NOMHTHP KbM KOHCTaAHTA

* [TOMHTBPUTE KbM KOHCTAHTA Ca CbLUUTE KaTO OOMKHOBEHUTE MOMHTBPMU, C
Ta3n Pa3/IMKa, Ye He MOXKe A Ce NPOMEHA CTOMHOCTTa Ha
NPOMEH/INBATA, KbM KOATO co4aT (Jopn MaHMAKbT Aa B/ie3e B KNeTKaTa
TOM HE MOKe a NPOMEHSA HULLO, @ CAMO 13 Ka3Ba KaKBO CTaBa BbTpe)

* int * const — KOHCTAHTEH NONHTDBP

* KOHCTQHTHUTE NOMHTBLPU Ca KAaTO pedpepeHUMnTE, HO Ca MOUHTBLPU
(MaHMaKbBT CM CTOM Npea KNeTKkaTa, HO He MOXKe Aa A CMEeHA € Apyra)



[pyrn NpakTUKK, 3aCyKasalln npernean,

const int * const == int const * const — KOHCTaHTEH NONHTBbP KbM KOHCTAHTa
int * * const — KOHCTAHTEH NOMHTBP KbM NOMHTBLP OT TUN int

int * const * - NOMHTBP KbM KOHCTAaHTEH MOMHTDBP KbM int

int const * * - 1BOEH NOMHTBLP KbM KOHCTAHTA OT TUN int

int * const * const — KOHCTaHTEH NOMHTBHP KbM KOHCTAHTEH NMOMHTBP KbM int

const int * const * const — KOHCTaHTeH nof/’lH_pr KbM KOHCTAQHTEeH noHHpr KbM
KOHCTAQHTA OT Tun Int



[pyrn NpakTUKK, 3aCyKasalln npernean,

e const int * const == int const * const — KOHCTAHTEH MOMHTBHP KbM KOHCTAHTA

° (int *) * const — KOHCTaHTEH NOMHTBP KbM MOUHTBLP OT TUN int

* ((int) * const )* - NOMHTBLP KbM KOHCTAHTEH NONHTBLP KbM int

* ((intconst) *) * - nBOEH MOMHTBP KbM KOHCTAHTA OT TN int

* ((int) * const ) * const — KOHCTAHTEH NONHTBHP KbM KOHCTAHTEH MOMHTBP KbM int

* ((constint) * const ) * const — KOHCTaHTEH MOMHTbP KbM KOHCTaHTEH NOMHTBP KbM
KOHCTaHTa OT TUN Int



