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CDyHKLLI/II/ITe B MaTEMaATNKATa
@ Kakeo e dyHkumsi B MaTemaTmkata?
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CDyHKU'VIVITe B MAaTEMATNKATA
o Kakeo e dyHkuus B maTemaTukata?
e f: Dom — Ran
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CDyHKU'VIVITe B MAaTEMATNKATA
o Kakeo e dyHkuus B maTemaTukata?
e f: Dom — Ran

e Dom — pedpmHnuymonHa obnact
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OcHOBHMN MoHATUSA

CDyH KUNUTE B MaTEMATUKATa

o Kakeo e dyHkuus B maTemaTukata?
e f: Dom — Ran

e Dom — pedpmHnuymonHa obnact
e Ran — obxsaT, obnacT oT cToOliHOCTM
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OcHOBHMN MoHATUSA

CDyH KUNUTE B MaTEMATUKATa

o Kakeo e dyHkuus B maTemaTukata?
e f: Dom — Ran

e Dom — pedpmHnuymonHa obnact
e Ran — obxsaT, obnacT oT cToOliHOCTM
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OcHOBHMN MoHATUSA

CDyH KUNUTE B MaTEMATUKATa

Kakgo e dyHkUuus B maTemaTukata?
e f: Dom — Ran

e Dom — pedpmHnuymonHa obnact
e Ran — obxsaT, obnacT oT cToOliHOCTM

Heka F C Dom x Ran
Taka ye Vx3ly(x,y) € F (dyHkumonanHocr)
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OcHOBHMN MoHATUSA

CDyH KUNUTE B MaTEMATUKATa

Kakgo e dyHkUuus B maTemaTukata?
f : Dom — Ran

e Dom — pedpmHnuymonHa obnact
e Ran — obxsaT, obnacT oT cToOliHOCTM

Heka F C Dom x Ran
Taka ye Vx3ly(x,y) € F (dyHkumonanHocr)

eKBNBANEHTHO: ako (x,y1) € F u (x,y2) € F, Toraea y; = y»
Ako (x,y) € F nuwem f(x) = y.

F — rpaduka Ha cdyHkumnsaTa f
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KakBo e nporpamta dpyHkuus?
] OTHOCVITefIHO HE3aBMUCMMa 4acCT OT nporpamaTta, N3BbpLlBalla
onpeneneHo npecMsAaTaHe
Oy @y <=r (= Do
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OcHOBHMN MoHATUSA

KakBo e nporpamta dpyHkuus?

@ OTHOCUTENHO HE3aBMCMMA 4acT OT NMporpamaTa, M3BbPLLBALLA
onpefeneHo npecMsiTaHe

@ Moxe Aa 6'b,£l,e n3non3saHa MHOMOKpPaTHO
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KakBo e nporpamta dpyHkuus?

@ OTHOCUTENHO HE3aBMCMMA 4acT OT NMporpamaTa, M3BbPLLBALLA
onpefeneHo npecMsiTaHe

@ Moxe pa 6bae n3nos3eaHa MHOrOKpaTHO
o MNpumep 1
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OcHOBHMN MoHATUSA

KakBo e nporpamta dpyHkuus?

@ OTHOCUTEeNHO He3aBMCKMMA YacT OT nporpamaTa, U3BbPLUBALLA
onpeseneHo NpecMsiTaHe
@ Moxe pa 6bae n3nos3eaHa MHOrOKpaTHO
o MNpumep 1
o F:R—R
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OcHOBHMN MoHATUSA

KakBo e nporpamta dpyHkuus?

@ OTHOCUTEeNHO He3aBMCKMMA YacT OT nporpamaTa, U3BbPLUBALLA
onpeseneHo NpecMsiTaHe
@ Moxe pa 6bae n3nos3eaHa MHOrOKpaTHO
o MNpumep 1
o F:R—R
o f(x)=x2
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OcHOBHMN MoHATUSA

KakBo e nporpamta dpyHkuus?

@ OTHOCUTENHO He3aBMCKMMA YacT OT NporpamaTa, U3BbpPLIBALLA
onpeneneHo npecMsaTaHe
o Moxe Aa 6'b,£|,e n3non3saHa MHOMOKpPaTHO
o MNpumep 1
e f:R—>R
o f(x)=x2
e double square(double x) { return x * x; }

Tpudon Tpudboros (VI 16/17) DyHkuUn 9 Hoemepu 2016 r. 3/9



OcHOBHMN MoHATUSA

KakBo e nporpamta dpyHkuus?

@ OTHOCUTENHO He3aBMCKMMA YacT OT NporpamaTa, U3BbpPLIBALLA
onpeneneHo npecMsaTaHe
o Moxe Aa 6'b,£|,e n3non3saHa MHOMOKpPaTHO
o MNpumep 1
e f:R—>R
o f(x)=x2
e double square(double x) { return x * x; }
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OcHOBHMN MoHATUSA

KakBo e nporpamta dpyHkuus?

@ OTHOCUTENHO HE3aBMCMMA 4acT OT NMporpamaTa, M3BbPLLBALLA
onpeneneHo npecMsaTaHe
o Moxe Aa 6'b,£|,e n3non3saHa MHOMOKpPaTHO
o MNpumep 1
e f:R—>R
o f(x)=x2
e double square(double x) { return x * x; }
o lpumep 2
o d:RxRxRxR—R
o d(x1,y1,%,¥2) = /(2 — x1)? + (y2 — »1)?
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OcHOBHMN MoHATUSA

KakBo e nporpamta dpyHkuus?

@ OTHoCWTENHO He3aBMCMMA 4acT OT MporpamMaTta, U3BbpLIBaLla
onpeneneHo npecMsaTaHe
@ Moxe na 6bae n3nonseaHa MHOroOKpaTHO
o MNpumep 1
o fF:R—R
o f(x)=x2
e double square(double x) { return x * x; }
o lpumep 2
o d  RxRxRxR—>R
° d(Xl,Y1,X2,Y2) = \/(X2 - X1)2 + (Y2 - )’1)2
e double distance(double x1, double yl, double x2, double y2)
return sqrt(square(x2 - x1) + square(y2 - y1));

}
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OcHOBHMN MoHATUSA

Kakeo e noanporpama?

@ OTHOCWTENHO He3aBMCMMA 4acT OT MporpamMaTta, U3BbpLIBaLI
onpefenieHa NocaefoBaTENIHOCT OT AeACTBUS
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Kakeo e noanporpama?
@ OTHOCWTENHO He3aBMCMMA 4acT OT MporpamMaTta, U3BbpLIBaLI
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@ Moxe ga 6bae n3nbaHsABaHa MHOMOKPaTHO
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OcHOBHMN MoHATUSA

Kakeo e noanporpama?

@ OTHOCWTENHO He3aBMCMMA 4acT OT MporpamMaTta, U3BbpLIBaLI
onpegesieHa NoCNefoBaTENHOCT OT AEACTBUS

@ Moxe ga 6bae n3nbaHsABaHa MHOMOKPaTHO

o Ouwe: npoueaypa, metoq,
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OcHOBHMN MoHATUSA

Kakeo e noanporpama?

@ OTHOCUTEeNHO He3aBMCKMMA YacT OT nMporpamaTa, U3BbpLUBALLA
onpefesieHa NnociefoBaTENIHOCT OT AeliCTBUS
@ Moxe pa Obae M3NbHSABAHa MHOrOKPATHO
@ Ouwe: npoueaypa, metoq
o MNpumep 1
void printHello() {
cout << "Hello!\n";

¥
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Kakeo e noanporpama?

@ OTHOCUTENHO He3aBMCKMMA YacT OT MporpamaTa, U3BbpLUBALLA
onpefesieHa NnociefoBaTENIHOCT OT AeliCTBUS
@ Moxe pa Obae M3NbHSABAHa MHOrOKPATHO
@ Ouwe: npoueaypa, metoq
o MNpumep 1
void printHello() {
cout << "Hello!\n";

}
o lMpumep 2

void printReverseDigits(int n) {
while (n > 0) {
cout << n % 10;
n /= 10;
}
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Mpoueaypun n dyHKLMM
o DyHKUMATA U3BBPLUBA MPECMSITAHE U BPbLUA Pe3ynTaT
=] F = = DA



Mpoueaypun n dyHKLMM

o DyHKUMATA U3BBPLUBA MPECMSITAHE U BPbLUA Pe3ynTaT

o [lpouenypaTa n3nbaHABa NopeauLa OT onepaTopu
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Mpoueaypun n dyHKLMM

o DyHKUMATA U3BBPLUBA MPECMSITAHE U BPbLUA Pe3ynTaT
o [lpouenypaTa n3nbaHABa NopeauLa OT onepaTopu

@ [loHsikora ABETE NOHATNA CE CMECBAT...

int readNumber (int from, int to) {

int n;
do {

cout << "n = "; cin >> n;
} while (n < from || n > to);
return n;
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Mpoueaypun n dyHKLMM

o DyHKUMATA U3BBPLUBA MPECMSITAHE U BPbLUA Pe3ynTaT
o [lpouenypaTa n3nbaHABa NopeauLa OT onepaTopu

@ [loHsikora ABETE NOHATNA CE CMECBAT...

int readNumber (int from, int to) {

int n;
do {

cout << "n = "; cin >> n;
} while (n < from || n > to);
return n;

¥

@ B C++ ce Hapuyat npocto “byHkuun”
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[ecdburnpare Ha dyHKUNSA
@ <curHatypa> { <Tano> }
=} = = E 1PN G4



[ecdburnpare Ha dyHKUNSA

@ <curHatypa> { <Tano> }
e <curHatypa> = [ <tun_pesyntat> | void ]

<ugentudpukatop> ( <cpopmanHu napameTtpu> )
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[ecdburnpare Ha dyHKUNSA

@ <curHatypa> { <Tano> }

e <curHatypa> = [ <tun_pesyntat> | void ]
<ugentudpukatop> ( <cpopmanHu napameTtpu> )
e void = npaseH Tun, He BpbLLA pe3ynTaT
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@ <curHatypa> { <Tano> }

e <curHatypa> = [ <tun_pesyntat> | void ]
<ugentudpukatop> ( <cpopmanHu napameTtpu> )
e void = npaseH Tun, He BpbLLA pe3ynTaT
@ ako TUNBT Ha pesynTaTa ce nponycHe, noapasbupa ce int
e <copmanHu napameTpu> =
<npasHo> | void | <napametsp> {, <napamerp> }
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[ecdburnpare Ha dyHKUNSA

@ <curHatypa> { <Tano> }
e <curHatypa> = [ <tun_pesyntat> | void ]
<ugentudpukatop> ( <cpopmanHu napameTtpu> )
e void = npaseH Tun, He BpbLLA pe3ynTaT
@ ako TUNBT Ha pesynTaTa ce nponycHe, noapasbupa ce int
e <copmanHu napameTpu> =
<npasHo> | void | <napametsp> {, <napamerp> }
@ <napametbp> = <TUnN> [<I/I/J,EHTI/I(bI/IKaTOp>]
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[ecdburnpare Ha dyHKUNSA

@ <curHatypa> { <Tano> }
@ <curHatypa> = [ <tun_pesyntat> | void ]
<upenTtudukatop> ( <cb0pmaJ1HM_napameTp|/|> )
e void = npaseH Tun, He BpbLLA pe3ynTaT
@ aKo TWMbT Ha pe3y/iTaTta ce nponycHe, nogpasbupa ce int
e <copmanHu napameTpu> =
<npasHo> | void | <napametsp> {, <napamerp> }
@ <napamerbp> = <Tun> [<ugeHTunKaTop>]

@ ako <MAeHTMPUKATOP> Ce MPOMyCHe, NapamMeTbpbT HAMA UME U He ce
M3non3ea
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[ecdburnpare Ha dyHKUNSA

@ <curHatypa> { <Tano> }
@ <curHatypa> = [ <tun_pesyntat> | void ]
<upenTtudukatop> ( <cb0pmaJ1HM_napameTp|/|> )
e void = npaseH Tun, He BpbLLA pe3ynTaT
@ aKo TWMbT Ha pe3y/iTaTta ce nponycHe, nogpasbupa ce int
e <copmanHu napameTpu> =
<npasHo> | void | <napametsp> {, <napamerp> }
@ <napamerbp> = <Tun> [<ugeHTunKaTop>]

o ako <umaeHTUdUKaTOpP> Ce NPONyCHe, NapaMeTbpPbT HAMA MME U He Ce
n3nonsea
o lMpumep: f(x,y)=x+5
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[ecdburnpare Ha dyHKUNSA

@ <curHatypa> { <Tano> }
@ <curHatypa> = [ <tun_pesyntat> | void ]
<upenTtudukatop> ( <cb0pmaJ1HM_napameTp|/|> )
e void = npaseH Tun, He BpbLLA pe3ynTaT
@ aKo TWMbT Ha pe3y/iTaTta ce nponycHe, nogpasbupa ce int
e <copmanHu napameTpu> =
<npasHo> | void | <napametsp> {, <napamerp> }
@ <napamerbp> = <Tun> [<ugeHTunKaTop>]

o ako <umaeHTUdUKaTOpP> Ce NPONyCHe, NapaMeTbpPbT HAMA MME U He Ce
n3nonsea
o lMpumep: f(x,y)=x+5

@ <Tsno> ::= { <onepatop> }
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lN3BrkBaHe Ha pyHKUWS
@ <nme>(<cakTuyeckn napamerpu>)
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OcHOBHMN MoHATUSA

lN3BrkBaHe Ha pyHKUWS

@ <nme>(<cakTuyeckn napamerpu>)

o <cakTuuyecku napamerpu> =
<npasHo> | void | <mspas> {, <uspasz> }
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OcHOBHMN MoHATUSA

lN3BrkBaHe Ha pyHKUWS

@ <nme>(<cakTuyeckn napamerpu>)

o <cakTuuyecku napamerpu> =
<npasHo> | void | <mspas> {, <uspasz> }

@ V3BMKBAHETO Ha (PYHKLUMS BCHLUHOCT € ornepauusi C MHOTO BUCOK
npuopuTeT
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OcHOBHMN MoHATUSA

lN3BrkBaHe Ha pyHKUWS

@ <nme>(<cakTuyeckn napamerpu>)

@ <cakTuyeckn napamerpu> =
<npasHo> | void | <mspas> {, <uspasz> }

@ V3BMKBAHETO Ha (PYHKLUMS BCBHLYHOCT € Onepaumnsi C MHOTO BUCOK
npuopuTeTt

@ TUNBT Ha PaKTUYECKNS NapaMeTBLP Ce CbMNOCTaBs C TUMA Ha
CbOTBETHUSI (POPMaJsieH NapameTbp
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OcHOBHMN MoHATUSA

lN3BrkBaHe Ha pyHKUWS

@ <nme>(<cakTuyeckn napamerpu>)

@ <cakTuyeckn napamerpu> =
<npasHo> | void | <mspas> {, <uspasz> }

@ V3BMKBAHETO Ha (PYHKLUMS BCBHLYHOCT € Onepaumnsi C MHOTO BUCOK
npuopuTeTt

@ TUNBT Ha PaKTUYECKNS NapaMeTBLP Ce CbMNOCTaBs C TUMA Ha
CbOTBETHUSI (POPMaJsieH NapameTbp

@ aKO Ce€ HaJjara, npasu ce npe06pa3yBaHe Ha TUNOBETE
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OcHOBHMN MoHATUSA

lN3BrkBaHe Ha pyHKUWS

@ <nme>(<cakTuyeckn napamerpu>)

@ <cakTuyeckn napamerpu> =
<npasHo> | void | <mspas> {, <uspasz> }

@ V3BMKBAHETO Ha (PYHKLUMS BCBHLYHOCT € Onepaumnsi C MHOTO BUCOK
npuopuTer

@ TUNBT Ha PaKTUYECKNS NapaMeTBLP Ce CbMNOCTaBs C TUMA Ha
CBOTBETHUSI (POPMAJIEH NaPaMETBLP

@ aKo ce Hasara, npaBu ce npeobpa3yBaHe Ha TUNOBETE
e <dopmasieH napamerbp> = <aKTU4HeCKn napamMeTbp>
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BpbuiaHe Ha pesynTaT
e return [<uspas>];
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BpbuiaHe Ha pesynTaT
e return [<uspas>];

@ onepaTop 3a BpbLUAHE HA Pe3ynTaT Ha pyHKLUs

o & - = DA
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OcHOBHMN MoHATUSA

BpbuiaHe Ha pesynTaT

e return [<uspas>];

@ onepaTop 3a BpbLUAHE HA Pe3ynTaT Ha pyHKLUs

@ TUNBLT Ha <M3pa3> Ce CLMNOCTABS C TWMa Ha pe3yiTaTta Ha yHKuMATa
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OcHOBHMN MoHATUSA

BpbuiaHe Ha pesynTaT

e return [<uspas>];

@ OnepaTop 3a BpbLUaHE Ha Pe3ynTaT Ha (PyHKLMS
@ TUNBLT Ha <M3pa3> Ce CLMNOCTABS C TWMa Ha pe3yiTaTta Ha yHKuMATa
@ aKo ce Hasara, npaBeu ce npeobpasysaHe Ha TUMoBeTe
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OcHOBHMN MoHATUSA

BpbuiaHe Ha pesynTaT

e return [<uspas>];

@ OnepaTop 3a BpbLUaHE Ha Pe3ynTaT Ha (PyHKLMS
@ TUNBLT Ha <M3pa3> Ce CLMNOCTABS C TWMa Ha pe3yiTaTta Ha yHKuMATa
@ aKo ce Hasara, npaBeu ce npeobpasysaHe Ha TUMoBeTe

@ paboTaTa Ha dyHKLUATA ce npekpaTsiBa He3abaBHO
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OcHOBHMN MoHATUSA

BpbuiaHe Ha pesynTaT

e return [<uspas>];

@ OnepaTop 3a BpbLUaHE Ha Pe3ynTaT Ha (PyHKLMS
@ TUNBLT Ha <M3pa3> Ce CLMNOCTABS C TWMa Ha pe3yiTaTta Ha yHKuMATa
@ aKo ce Hasara, npaBeu ce npeobpasysaHe Ha TUMoBeTe

@ paboTaTa Ha dyHKLUATA ce npekpaTsiBa He3abaBHO

@ CTOWHOCTTa Ha <M3pa3> € pe3yNTaTbT OT N3BUKBAHETO Ha byHKUUSATA
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[exknapupaHe Ha dyHKLMS

@ <paeknapauusi_ Ha_yHKuUmMs> 1= <CuUrHatypa>;

o & - = DA
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OcHOBHMN MoHATUSA

[exknapupaHe Ha dyHKLMS

@ <paeknapauusi_ Ha_yHKuUmMs> 1= <CuUrHatypa>;

o [leknapauusta e “obewanne” 3a gecpuHnuma Ha dyHKUUS
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OcHOBHMN MoHATUSA

[exknapupaHe Ha dyHKLMS

@ <paeknapauusi_ Ha_yHKuUmMs> 1= <CuUrHatypa>;
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[exknapupaHe Ha dyHKLMS

<peknapaumsi_Ha_yHKunsa> 1= <curHaTypa>;

°
o [leknapauusta e “obewanne” 3a gecpuHnuma Ha dyHKUUS
o [leknapauusTa He e 3agbJKUTENHA

°

Eana dyHkums moxe ga b6bae AeknaprpaHa HAKOJKO MbTU...
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<peknapaumsi_Ha_yHKunsa> 1= <curHaTypa>;

HeknapauusTta e “obewanne” 3a geduHuums Ha yHKUUS

°

°

o [leknapauusTa He e 3a4b/KUTENHA

o Eana dyHkums moxe pa 6bae aeknaprpaHa HAKOJKO MbTU...
°

...HO MOXe fa bbae gedmHMpaHa camo BeAHBXK
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EgHa dyHKumMs Moxe fa bbae AeknapupaHa HSKONKO MbTH...

...HO MOXe fa bbae gedmHMpaHa camo BeAHBXK
Hensnbnnenute obewanns sogst ao npobnemu. ..
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[exknapupaHe Ha dyHKLMS

<peknapaumsi_Ha_yHKunsa> 1= <curHaTypa>;
HeknapauusTa e “obewanne”’ 3a geduHnumns Ha yHKUMSA
[eknapauusTa He e 3agb/KMTENHA

EgHa dyHKumMs Moxe fa bbae AeknapupaHa HSKONKO MbTH...

...HO MOXe fa bbae gedmHMpaHa camo BeAHBXK
Hensnbnnenute obewanns sogst ao npobnemu. ..
@ ...OCBEH KOraTo HUKOIi He Pa34nTa Ha TAX
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