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ImnepaTtuBeH n geknapaTtueeH cTun

ImnepaTuseH ctun

Onuceame nocnenoBaTesIHO N3HNCINTENHNTE CTBNKA.

HecTtpykTypupaHo nporpamupare CTpykTyprupaHO nporpamMmmupaHe

Q Bueegn a, b @ Bbeegn a, b

@ Akoa = b, kbM 6. @ [lokatoa != Db

© Axkoa > b, kbM b. ° Akoa > b
@a<+b-a

QDb < b-akem?2 o B npotueen cnyyaii

Q@ a <+ b - a kbm2. b+ b-a

Q Wseeam a o l13Begn a

@ Kpaii
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ImnepaTtuBeH n geknapaTtueeH cTun

HeknapaTueeH cTun

Onuceame cBOCTBaTa Ha XKeNnaHust pesynTaT.

Mporpamupane c orpaHnyeHus

@ [apeHn ca a n b.
@ Tobpcum d, TakoBa 4e:
1 <d < a,b
“d e penuten Ha a"
“d e penuten Ha b”
d e Bb3MOXHO Hali-roNsAMo, KbaeTo
3a JafieHn X 1 y Ka3BaMme, 4e ‘X e fesmTen Ha ¥, ako
HaMepUM TakoBa eCTECTBEHO 4MCio k, ye
o1 <k<y
e k*x=y
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ImnepaTtuBeH n geknapaTtueeH cTun

NeknapaTtnsen ctun (2)

Onuceame cBoiicTBaTa Ha XKenaHus pPeE3ynTaT.

Jlornyecko nporpamupaHe

o Onunceame penaunsita Hag ectecTBenun yucna ged(a, b, c)

e Vagcd(a, a, a) [dakT]

e Vavb(a > bAVc(ged(a— b, b,c) — ged(a, b, c))) [npasuno]
e VaVb(a < bAVc(ged(a,b— a,c) — ged(a, b, c))) [npasuno]
o [lapenn ca a, b

e Hamepu TakoBa c, 3a koeto gcd(a, b, ¢)
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ImnepaTtuBeH n geknapaTtueeH cTun

NeknapaTtnsen ctun (2)

Onuceame cBoiicTBaTa Ha XKenaHus pPeE3ynTaT.

Jlornyecko nporpamupaHe

o Onunceame penaunsita Hag ectecTBenun yucna ged(a, b, c)

e Vagcd(a, a, a) [dakT]

e Vavb(a > bAVc(ged(a— b, b,c) — ged(a, b, c))) [npasuno]
e VaVb(a < bAVc(ged(a,b— a,c) — ged(a, b, c))) [npasuno]
o [lapenn ca a, b

e Hamepu TakoBa c, 3a koeto gcd(a, b, ¢)

Mpumep: Heka a = 8, b = 12. Toraga:
gcd(4,4,4) — ged(8,4,4) — ged(8,12,4)
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ImnepaTtuBeH n geknapaTtueeH cTun

NeknapaTtnsen ctun (3)

OnucBame cBoiicTBaTa Ha >XelaHWUs pe3y/TarT.

M yHKLUMOHANIHO NporpamMupaHe
o PyHKkunsTa Hag ecTecTBeHun qucna ged(a, b) nputexasa cnegHnTe
CBOIiCTBa:
ged(a,a) = a
gcd(a — b, b) = ged(a, b), ako a > b
ged(a, b — a) = ged(a, b), ako b > a

Hapenn ca a, b

Ja ce npecmetHe ged(a, b).
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ImnepaTtuBeH n geknapaTtueeH cTun

NeknapaTtnsen ctun (3)

Onuceame cBolicTBaTa Ha XKefnaHus pesynTaT.

MDYHKUMOHANHO NpOorpamMmupaHe
o PyHKkunsTa Hag ecTecTBeHun qucna ged(a, b) nputexasa cnegHnTe
cBOIiCTBa:
e gcd(a,a) =a
e gcd(a— b, b) = gcd(a, b), ako a > b
e gcd(a,b— a) = gcd(a, b), ako b > a
o [lapenn ca a, b
e [la ce npecmetHe gcd(a, b).

Mpumep: Heka a =8, b = 12.
gcd(8,12) = ged(8,4) = gcd(4,4) = 4.
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Ouwe eguH npumep

[a ce Hamepy cymMaTa Ha KBaApaTWTe Ha HEYETHUTE YKUCNa B CNucbka 1.

MMHepaTMBEH cTun chHKLI,MOHaﬂeH cTun

@ Hekas = 0. o OT enemeHTUTE Ha 1:
@ 3aiortl polength(1):
e Ako 1[i] e HeyveTHO, TO
e s =s + 1[i]%

o l3bepun HeyeTHUTE

o [lpunoxun Hag pesynTaTa

byHKUMATA X2
o zeean s.
o [Npunoxn Hap pesyntata

onepayunaTa +.
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Owe egun npumep (2)
C++:
int s = 0;
for(int i

if (Afi] % 2 '= 0)

0; 1 < sizeof(l); i++)
s += 1[i] = 1[i];
cout << s;

o & - = DA
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Ouwe eguH npumep (2)

C++:

int s = 0;
for(int 1 = 0; i < sizeof(l); i++)
if (L[i1 % 2 '= 0)
s += 1[i] = 1[i];
cout << s;

Scheme: (apply + (map square (filter odd? 1)))
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Ouwe eguH npumep (2)

C++:

int s = 0;
for(int 1 = 0; i < sizeof(l); i++)
if (L[i1 % 2 '= 0)
s += 1[i] = 1[i];
cout << s;

Scheme: (apply + (map square (filter odd? 1)))

Haskell: foldrl (+) [x * x | x <- 1, odd x]
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N34ucnutenin mopenn

KakBo MOXe Aa ce CMETHE C KOMMIOTBHP?

Heka f : N — N e cpyHkuus Hag ecTecTBeHu Ymcna.
Mpumepu: f(x) = x2, f(x) = x-ToTo uncno Ha Ouboraun.
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N34ucnutenin mopenn

KakBo MOXe Aa ce CMETHE C KOMMIOTBHP?

Heka f : N — N e dyHKumMs Hag ecTecTBeHN Yucna.
Mpumepu: f(x) = x2, f(x) = x-ToTo uncno Ha Ouboraun.

Bbnpoc 1: Kakeo o3Ha4aBa ga us4uciaum f ¢ koMnotbp?
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N34ucnutenin mopenn

KakBo MOXe Aa ce CMETHE C KOMMIOTBHP?

Heka f : N — N e dyHKumMs Hag ecTecTBeHN Yucna.
Mpumepu: f(x) = x2, f(x) = x-ToTo uncno Ha Ouboraun.

Bbnpoc 1: Kakeo o3Ha4aBa ga us4uciaum f ¢ koMnotbp?

Buvnpoc 2: Kakso o3Havasa “anroputsm”’ unm “nporpama’™?
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N34ucnutenin mopenn

KakBo MOXe Aa ce CMETHE C KOMMIOTBHP?

Heka f : N — N e dyHKumMs Hag ecTecTBeHN Yucna.
Mpumepu: f(x) = x2, f(x) = x-ToTo uncno Ha Ouboraun.

Bbnpoc 1: Kakso o3HavaBa ga ns4ucaum f ¢ komnoTbp?
Buvnpoc 2: Kakso o3Havasa “anroputsm”’ unm “nporpama’™?

Bbpnoc 3: ima nin dyHkumm, kouto He MoraTt ga bbaaT msHucieHn ¢
KOMMOTBP?
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N34ucnutenin mopenn

MawwnHa Ha TropuHr

LEFT
RIGHT
IFZERO 5
JUMP 3

WRITE 1

Kassame, 4e mawmnnata M nsuncnsasa dyHkuusaTa fyy, ako 3a neHTa, B
KOSITO € 3anmcaHo (B ABomYeH Bug) Yncnoto n, M 3aebpliBa u 3anucea
BbpXy JieHTaTa yncnoto fp(n).

Ako M He 3aBbpm, ka3same, ye fy(n) He e pedomHMpaHa.
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ima Hensumcnumm dpyHkuun!
€CTECTBEHO YMcCno.

@ Bcska mawwnHa Ha TropuHr moxe ga ce koaupa KaTo AbJro

o & - = DA
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N34ucnutenin mopenn

ima Hensumcnumm dpyHkuun!

@ Bcska mawwnHa Ha TropuHr moxe ga ce koaupa KaTo AbJro
€CTECTBEHO YUCJIO.

@ Bcska usuuncnuma d)yHKLI,I/Iﬂ Ce n34duncnsaea ot (I'IOHe ep,Ha) MallnHa.
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N34ucnutenin mopenn

ima Hensumcnumm dpyHkuun!

@ Bcska mawwnHa Ha TropuHr moxe ga ce koaupa KaTo AbJro
€CTECTBEHO YUCJIO.

@ Bcska usuuncnuma (byHKLI,I/Iﬂ Ce n34duncnsaea ot (I'IOHe e,u,Ha) MallnHa.

o CnepoBatenHo, usHncaMmnTe OyHKLNN Ca HE MOBEYe OT eCTeCTBEHNTE
qucna (n3bpommMo MHOro).
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N34ucnutenin mopenn

ima Hensumcnumm dpyHkuun!

@ Bcska mawwnHa Ha TropuHr moxe ga ce koaupa KaTo AbJro
€CTECTBEHO YUCJIO.

@ Bcska usuuncnuma (byHKLI,I/Iﬂ Ce n34duncnsaea ot (I'IOHe e,u,Ha) MallnHa.

o CnepoBatenHo, usHncaMmnTe OyHKLNN Ca HE MOBEYe OT eCTeCTBEHNTE
qucna (n3bpommMo MHOro).

@ Ho dynkuunute ot Buga N — N ca KokoTO pefuunte oT €CTECTBEHN
ynena ...
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N34ucnutenin mopenn

ima Hensumcnumm dpyHkuun!

@ Bcska mawwnHa Ha TropuHr moxe ga ce koaupa KaTo AbJro
€CTECTBEHO YUCJIO.

@ Bcska usuuncnuma (byHKLI,I/Iﬂ Ce n34duncnsaea ot (I'IOHe e,u,Ha) MallnHa.

o CnepoBatenHo, n34ynciumuTe PyHKLNM Ca He MOBEYe OT ECTECTBEHUTE
qucna (M3bpommo MHoro).

@ Ho dyHkunute ot Buga N — N ca konkoTo peauunTte OT eCTeCTBEHN
yucna ...

@ ...KouTO ca Hemsbpoumo mHoro! (3awo?).
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N34ucnutenin mopenn

ima Hensumcnumm dpyHkuun!

@ Bcska mawwnHa Ha TropuHr moxe ga ce koaupa KaTo AbJro
€CTECTBEHO YUCJIO.

@ Bcska usuuncnuma (byHKLI,I/Iﬂ Ce n34duncnsaea ot (I'IOHe e,u,Ha) MallnHa.

o CnepoBatenHo, n34ynciumuTe PyHKLNM Ca He MOBEYe OT ECTECTBEHUTE
yucna (n3bpormo MHoro).

@ Ho dyHkunute ot Buga N — N ca konkoTo peauunTte OT eCTeCTBEHN
yucna ...

@ ...KomuTo ca Hemsbponumo mHoro! (3awo?).

o CnepoBaTeniHo, Ma HEUM3OPOMMO MHOIO Hemsducaumu gyHkumm. [
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N34ucnutenin mopenn

ima Hensumcnumm dpyHkuun!

@ Bcska mawwnHa Ha TropuHr moxe ga ce koaupa KaTo AbJro
€CTECTBEHO YUCJIO.

@ Bcska usuuncnuma (byHKLI,I/Iﬂ Ce n34duncnsaea ot (I'IOHe e,u,Ha) MallnHa.

o CnepoBatenHo, n34ynciumuTe PyHKLNM Ca He MOBEYe OT ECTECTBEHUTE
yucna (n3bpormo MHoro).

@ Ho dyHkunute ot Buga N — N ca konkoTo peauunTte OT eCTeCTBEHN
yucna ...

@ ...KomuTo ca Hemsbponumo mHoro! (3awo?).
o CnepoBaTeniHo, Ma HEUM3OPOMMO MHOIO Hemsducaumu gyHkumm. [

@ Ho kou ca Te?
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N34ucnutenin mopenn

Cron npobnem

Heka c {n} o3nauaBame mawuHaTa Ha TropuHr ¢ kog n.
Pasrnexgame dyHkuusTa:

halts(n) = {n} 3aBbplBa Haj NeHTa C 4UCNOTO N.
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N34ucnutenin mopenn

Cron npobnem

Heka c {n} o3nauaBame mawuHaTa Ha TropuHr ¢ kog n.
Pasrnexgame dyHkuusTa:

halts(n) = {n} 3aBbplBa Haj NeHTa C 4UCNOTO N.

halts ne e nsyncammal
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N34ucnutenin mopenn

Cron npobnem

Heka ¢ {n} o3HauyaBame mawmHaTa Ha THOpPUHT € Kog N.
Pasrnexpame dyHkunaTa:

halts(n) = {n} 3aBbplBa Haj NeHTa C 4UCNOTO N.

halts ne e nsuncnumal

[a ponycHem, 4e halts ce nsuucnsea ot mawwuHa Ha Tropunr H.
Hedbunnpame Hoea MalumnHa Ha TropuHr D:

1. (Tyk cnarame Bcuukn MHCTpyKuun Ha H)
k +1. IFZERO k + 3
k+2. JUMP k +1
k + 3. STOP

Heka D = {d}. 3asbpwsa nn D Hag d? O
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Bvnpocu 3a nsuucaumoct
Cnopea Bac us4ucaumMm nu ca cnegHute pyHkuumn?
e fi(n) = n e npocto 4ncno
=} = = E 1PN G4
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N34ucnutenin mopenn

Bvnpocu 3a nsuucaumoct

Cnopea Bac ns4ucaumMm nu ca cnegHute pyHkumum?
e fi(n) = n e npocto 4ncno

e f»(n) = n-ToTo Nopen MPOCTO YMC/IO
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N34ucnutenin mopenn

Bvnpocu 3a nsuucaumoct

Cnopea Bac ns4ucaumMm nu ca cnegHute pyHkumum?
e fi(n) = n e npocto 4ncno
e f»(n) = n-ToTo Nopen MPOCTO YMC/IO

e f3(n) = n-tata undpa Ha YncnoTo
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N34ucnutenin mopenn

Bvnpocu 3a nsuucaumoct

Cnopea Bac ns4ucaumMm nu ca cnegHute pyHkumum?
e fi(n) = n e npocto 4ncno
e f»(n) = n-ToTo Nopen MPOCTO YMC/IO
e f3(n) = n-tata undpa Ha YncnoTo
o fy

n) = WNMa n nocnepoBaTenHm cegMmnun B HNCNOoToO T
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N34ucnutenin mopenn

Bvnpocu 3a nsuucaumoct

Cnopea Bac ns4ucaumMm nu ca cnegHute pyHkumum?
e fi(n) = n e npocto 4ncno

f2(n) = n-ToTO Nopes NPOCTO YMCAO

f3(n) = n-tata uudppa Ha HncnoTo T

fa(n) = nma n nocnepoBaTeNHN CEAMULN B HUCIOTO T

fs(n) = n e Kog Ha MHOXeCTBO OT MaTpuum 3x3, KOUTO MoraT fa ce
YMHOXaT B HsIKaKbB ped, Taka 4e ga ce noaydn O
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N34ucnutenin mopenn

Bvnpocu 3a nsuucaumoct

Cnopea Bac ns4ucaumMm nu ca cnegHute pyHkumum?
e fi(n) = n e npocto 4ncno

f2(n) = n-ToTO Nopes NPOCTO YMCAO

f3(n) = n-tata uudppa Ha HncnoTo T

fa(n) = nma n nocnepoBaTeNHN CEAMULN B HUCIOTO T

fs(n) = n e Kog Ha MHOXeCTBO OT MaTpuum 3x3, KOUTO MoraT fa ce
YMHOXaT B HsIKakbB pef, Taka 4ye ga ce nosyqu O

fo(n) = n e Kog Ha BspHa CbxAuTenHa opmyna
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N34ucnutenin mopenn

Bvnpocu 3a nsuucaumoct

Cnopea Bac ns4ucaumMm nu ca cnegHute pyHkumum?
e fi(n) = n e npocto 4ncno

f2(n) = n-ToTO Nopes NPOCTO YMCAO

f3(n) = n-TaTta uudpa Ha YACNOTO T

n) = MMa n NocnefoBaTeNHU CEAMULMA B YUCNOTO T

( ) = N e KOA Ha MHOXECTBO OT MmaTpuun 3x3, KONTo MoraT aa ce
yMHO)KaT B HAKaKbB pefd, Taka 4e ga ce noayun O

fo(n) = n e Kog Ha BspHa CbxAuTenHa opmyna

f7(n) = n e Kop Ha BspHa npefgukaTHa copmMyna
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N34ucnutenin mopenn

Bvnpocu 3a nsuucaumoct

Cnopea Bac ns4ucaumMm nu ca cnegHute pyHkumum?
e fi(n) = n e npocto 4ncno

f2(n) = n-ToTO Nopes NPOCTO YMCAO
n) = n-TaTta uudpa Ha YACNOTO T

n) = MMa n NocnefoBaTeNHU CEAMULMA B YUCNOTO T

( ) = N e KOA Ha MHOXECTBO OT MmaTpuun 3x3, KONTo MoraT aa ce
yMHO)KaT B HAKaKbB pefd, Taka 4e ga ce noayun O

fo(n) = n e Kog Ha BspHa CbxAuTenHa opmyna
f7(n) = n e Kop Ha BspHa npefgukaTHa copmMyna

fg(n) = m, kvgeto {m} npecmsita fg
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N34ucnutenin mopenn

Bvnpocu 3a nsuucaumoct

Cnopea Bac ns4ucaumMm nu ca cnegHute pyHkumum?
e fi(n) = n e npocto 4ncno

f2(n) = n-ToTO Nopes NPOCTO YMCAO

f3(n) = n-tata uudppa Ha HncnoTo T

fa(n) = nma n nocnepoBaTeNHN CEAMULN B HUCIOTO T

fs(n) = n e Kog Ha MHOXeCTBO OT MaTpuum 3x3, KOUTO MoraT fa ce
YMHOXaT B HsIKakbB pef, Taka 4ye ga ce nosyqu O

fo(n) = n e Kog Ha BspHa CbxAuTenHa opmyna

) = n e KOA Ha BsipHa npegnkaTHa gopmysia

fr(n
fg(n) = m, kvgeto {m} npecmsita fg
fo(n

) = mawunute {n} n {2n} n3uucnseat egHaken dyHKLMUN
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N34ucnutenin mopenn

A-CMsiTaHe

Heka pasnonarame c nsbpovMo MHOro NMPOMEHNMNBY X, Y, Z, . . .

Tpu Buga \-uspasu (E)
@ x (npomennnea)
e Ei(Ey) (annukaums, npunaraHe Ha cyHKLNS)
@ Mx E (abcTpakuusi, KOHCTpyupaHe Ha dyHKLUS)
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N34ucnutenin mopenn

A-CMsiTaHe

Heka pasnonarame c nsbpovMo MHOro NMPOMEHNMNBY X, Y, Z, . . .

Tpu Buga \-uspasu (E)
@ x (npomennnea)
e Ei(Ey) (annukaums, npunaraHe Ha cyHKLNS)

@ Mx E (abcTpakuusi, KOHCTpyupaHe Ha dyHKLUS)

Mpumepn: Ax x, (Axx)(z), AFAxf(f(f(x)))
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N34ucnutenin mopenn

A-CMsiTaHe

Heka pasnonarame c nsbpovMo MHOro NMPOMEHNMNBY X, Y, Z, . . .

Tpu Buga \-uspasu (E)
@ x (npomennnea)
e Ei(Ey) (annukaums, npunaraHe Ha cyHKLNS)

@ Mx E (abcTpakuusi, KOHCTpyupaHe Ha dyHKLUS)

Mpumepn: Ax x, (Axx)(z), AFAxf(f(f(x)))
EgHo usuncnntento npasuno:

()\X El)(Eg) — El[X = E2]

Tpudon Tpucporos (PrM-N 15/16) Kakso e cbyHKLMOHaNHO NporpaMupaHe? 7 oktomepu 2015 r. 13 /18



Mawwnnn Ha TropuHr = A-cmsaTaHe
Teopema (Alan Turing, 1937)

PyHKYUNTE, KOUTO MOraT 4a Ce U3HYUCASAT C MaLUMHA Ha THOpUHr ca TOHHO
TE3U, KOUTO MOraT ga ce HanuwiaT C A-U3pas.

o & - = DA
Tpudon Tpucporos (PrM-N 15/16) Kakso e cbyHKLMOHaNHO NporpaMupaHe?




N34ucnutenin mopenn

Mawwnnn Ha TropuHr = A-cmsaTaHe

Teopema (Alan Turing, 1937)

PyHKYUNTE, KOUTO MOraT Aa Ce U3YUCAAT C MaluMHa Ha THOPUHI ca TOYHO
TE3U, KOUTO MOraT ga ce HanuwiaT C A-U3pas.

Mawwunu Ha TropuHr =

“MnepaTUBEH CTWJ 33 NPorpamMmpaHe
A-CMsATaHe =

pyHKLMOHANEH CTWUA 3a Nporpamupane
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N34ucnutenin mopenn

Mawwnnn Ha TropuHr = A-cmsaTaHe

Teopema (Alan Turing, 1937)

PyHKYUNTE, KOUTO MOraT Aa Ce U3YUCAAT C MaluMHa Ha THOPUHI ca TOYHO
TE3U, KOUTO MOraT ga ce HanuwiaT C A-U3pas.

Mawwunn Ha TOpUHr = UMNEepaTMBEH CTWJ 3a NporpaMupaHe
A-CMsiTaHe =  pyHKLMOHaEH CTWUA 3a Nporpamupane

®dakT: [Mouty BCUYKN CbBpPEMEHHN €31LN 3a NporpamMmumpaHe Cca CbC
CbLaTa U3YNCANTENIHA CWUJla KaTO Ha MalUUHUTE Ha TIOpI/IHI'.
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N34ucnutenin mopenn

Mawwnnn Ha TropuHr = A-cmsaTaHe

Teopema (Alan Turing, 1937)

@yHKLUMNTE, KOUTO MOraT Aa Ce U3YUCAST C MaLMHA Ha THOPUHI Ca TOYHO
TE3U, KOUTO MOraT ga ce HanuwiaT C A-U3pas.

Mawwunn Ha TOpUHr = UMNEepaTMBEH CTWJ 3a NporpaMupaHe
A-CMsiTaHe =  pyHKLMOHaEH CTWUA 3a Nporpamupane

®akT: [Mo4TN BCMYKN CHBPEMEHHN €3ULM 32 MPOrpaMumpaHe ca CbeC
CblyaTa U3HNCANTENHA CUJIA KaTO HA MALUMHUTE Ha T HOPUHT.

Te3uc Ha Church-Turing: Bcsika dyHKLmMs, YneTo n34ncieHne Moxe ga
ce aBTOMaTU3Mpa, MOXe fa Obhe NpecMeTHaTa C MalunHa Ha T OpUHT.
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Bbe dyHKLMOHANHOTO NMporpaMupate. ..
... UMa:
@ dyHkuum ¢ napametpu, (abctpakuyms)
=} = = E 1PN G4



OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

Bbe dyHKLMOHANHOTO NMporpaMupate. ..

. nma:
@ dyHkuum ¢ napametpu, (abcTpakuyms)

@ KOWTO MOraT fa ce npuiaraT Haj aprymeHTu, (anaukauus)

Tpudon Tpucporos (PrM-N 15/16) Kakeo e cbyHKLMOHaNHO NporpaMupaHe? 7 oktomepu 2015 r. 15 / 18



OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

Bbe dyHKLMOHANHOTO NMporpaMupate. ..

. uma:
@ dyHkuum ¢ napametpu, (abcTpakuyms)
@ KOMTO MOraT Aa ce npunaraT Hag aprymenTu, (annukauns)
@ KOMTO MoraT aa ca apyru dyHkuum (pyHKLUM OT BUCOK pea)

Tpudon Tpucporos (PM-N 15/16) Kakeo e cbyHKLMOHANHO NporpaMupaHe? 7 oktomepu 2015 r. 15 / 18



OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

Bbe dyHKLMOHANHOTO NMporpaMupate. ..

. uma:
@ dyHkuum ¢ napametpu, (abcTpakuyms)
@ KOMTO MOraT Aa ce npunaraT Hag aprymenTu, (annukauns)
@ KOMTO MoraT aa ca apyru dyHkuum (pyHKLUM OT BUCOK pea)

@ 1 moraT ga ce aecuHupat Hpes cebe cu, (pekypcus)
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

Bbe dyHKLMOHANHOTO NMporpaMupate. ..

. uma:
@ dyHkuum ¢ napametpu, (abcTpakuyms)
@ KOMTO MOraT Aa ce npunaraT Hag aprymenTu, (annukauns)
@ KOMTO MoraT aa ca apyru dyHkuum (pyHKLUM OT BUCOK pea)

@ 1 moraT ga ce aecuHupat Hpes cebe cu, (pekypcus)
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

Bbe dyHKLMOHANHOTO NMporpaMupate. ..

. uma:
@ dyHkuum ¢ napametpu, (abcTpakuyms)
@ KOMTO MOraT Aa ce npunaraT Hag aprymenTu, (annukauns)
@ KOMTO MoraT aa ca apyru dyHkuum (pyHKLUM OT BUCOK pea)

@ 1 moraT ga ce aecuHupat Hpes cebe cu, (pekypcus)

. HO HAMa:

@ nameT
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

Bbe dyHKLMOHANHOTO NMporpaMupate. ..

. uma:
@ dyHkuum ¢ napametpu, (abcTpakuyms)
@ KOMTO MOraT Aa ce npunaraT Hag aprymenTu, (annukauns)
@ KOMTO MoraT aa ca apyru dyHkuum (pyHKLUM OT BUCOK pea)

@ 1 moraT ga ce aecuHupat Hpes cebe cu, (pekypcus)

. HO HAMa:
@ nameT

@ npucBosiBaHe
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

Bbe dyHKLMOHANHOTO NMporpaMupate. ..

. uma:
@ dyHkuum ¢ napametpu, (abcTpakuyms)
@ KOMTO MOraT Aa ce npunaraT Hag aprymenTu, (annukauns)
@ KOMTO MoraT aa ca apyru dyHkuum (pyHKLUM OT BUCOK pea)

@ 1 moraT ga ce aecuHupat Hpes cebe cu, (pekypcus)

. HO HAMa:
@ namert
@ npucBosiBaHe

@ UMKAN

Tpudon Tpucporos (PrM-N 15/16) Kakso e cbyHKLMOHaNHO NporpaMupaHe? 7 oktomepu 2015 r. 15 / 18



OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

Bbe dyHKLMOHANHOTO NMporpaMupate. ..

. uma:
@ dyHkuum ¢ napametpu, (abcTpakuyms)
@ KOMTO MOraT Aa ce npunaraT Hag aprymenTu, (annukauns)
@ KOMTO MoraT aa ca apyru dyHkuum (pyHKLUM OT BUCOK pea)

@ 1 moraT ga ce aecuHupat Hpes cebe cu, (pekypcus)

. HO HAMa:
@ namet
@ npucBosiBaHe
@ UMKAN

@ npeckayaHe (goto, break, return)

Tpudon Tpucporos (PrM-N 15/16) Kakeo e cbyHKLMOHaNHO NporpaMupaHe? 7 oktomepu 2015 r. 15 / 18



3awo yHKLUMOHANIHO nporpaMupare’?
@ KpaTkn u sicin nporpammn (U3pasmTenHocr)
=} = = E 1PN G4
Tpudon Tpucporos (PrM-N 15/16) Kakeo e cbyHKLMOHANHO NporpaMupaHe?



3awo yHKLUMOHANIHO nporpaMupare’?
@ KpaTkn u sicin nporpammn (U3pasmTenHocr)
@ JlecHa npoBepKa 3a KOPEKTHOCT
=} = = E 1PN G4
Tpudon Tpucporos (PrM-N 15/16) Kakeo e cbyHKLMOHANHO NporpaMupaHe?



OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

3awo dpyHKLMOHaNHO nporpamupate’

@ KpaTkn u sicin nporpammn (U3pasmTenHocr)
@ JlecHa npoBepKa 3a KOPEKTHOCT

@ [lpn egHaKBN BXOAHM AaHHU BPBLYAT €4MH U Cbly pesynTat
(pedbepeHumanta npo3payHocT),
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

3awo dpyHKLMOHaNHO nporpamupate’

@ KpaTkn u sicin nporpammn (U3pasmTenHocr)
@ JlecHa npoBepKa 3a KOPEKTHOCT

@ [lpn egHaKBN BXOAHM AaHHU BPBLYAT €4MH U Cbly pesynTat
(pedbepeHumanta npo3payHocT),
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

3awo dpyHKLMOHaNHO nporpamupate’

@ KpaTkn u sicin nporpammn (U3pasmTenHocr)
@ JlecHa npoBepKa 3a KOPEKTHOCT

@ [lpn egHaKBN BXOAHM AaHHU BPBLYAT €4MH U Cbly pesynTat
(pedbepeHumanta Npo3pavHOCT), KOETO MO3BOISIBA. ..

o 136sirBaHe Ha MOBTOPHO MpecMsiTaHe Ha Pe3yNTaTh YPE3 3anMOMHsIHE
(memoun3zauns)
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

3awo dpyHKLMOHaNHO nporpamupate’

KpaTku v sichu nporpamu (n3pasnTenHocT)

JlecHa npoBepka 3a KOPEKTHOCT

Mpun efgHaKBU BXOAHW AaHHW BPbLLAT €AUH M Cbly pe3ynTaTt
(pedbepeHumanta Npo3pavHOCT), KOETO MO3BOISIBA. ..

N36sirBaHe Ha MOBTOPHO MpecMsiTaHe Ha Pe3yNTaTh YPEe3 3anMOMHsIHE
(memoun3zauns)

o [pemaxBaHe Ha 4acTu OT Mporpamara, KOUTO He y4acTBaT B KpaiiHus
pesynTat (MBbPTHE KOA)
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

3awo dpyHKLMOHaNHO nporpamupate’

KpaTku v sichu nporpamu (n3pasnTenHocT)

JlecHa npoBepka 3a KOPEKTHOCT

Mpun efgHaKBU BXOAHW AaHHW BPbLLAT €AUH M Cbly pe3ynTaTt
(pedbepeHumanta Npo3pavHOCT), KOETO MO3BOISIBA. ..

N36sirBaHe Ha MOBTOPHO MpecMsiTaHe Ha Pe3yNTaTh YPEe3 3anMOMHsIHE
(memoun3zauns)

o [pemaxBaHe Ha 4acTu OT Mporpamara, KOUTO He y4acTBaT B KpaiiHus
pesynTat (MBbPTHE KOA)

o [NpeHapexpaaHe Ha nporpamara 3a no-eheKTUBHO N3MbJIHEHNE
(cTpaTerus 3a oueHsiBaHe)
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

3awo dpyHKLMOHaNHO nporpamupate’

KpaTku v sichu nporpamu (n3pasnTenHocT)

JlecHa npoBepka 3a KOPEKTHOCT

Mpun efgHaKBU BXOAHW AaHHW BPbLLAT €AUH M Cbly pe3ynTaTt
(pedbepeHumanta Npo3pavHOCT), KOETO MO3BOISIBA. ..

N36sirBaHe Ha MOBTOPHO MpecMsiTaHe Ha Pe3yNTaTh YPEe3 3anMOMHsIHE
(memoun3zauns)

o [pemaxBaHe Ha 4acTu OT Mporpamara, KOUTO He y4acTBaT B KpaiiHus
pesynTat (MBbPTHE KOA)

o [NpeHapexpaaHe Ha nporpamara 3a no-eheKTUBHO N3MbJIHEHNE
(cTpaTerus 3a oueHsiBaHe)

o [lapanesHo U3NbJHEHNE HA HE3ABMCUMM 4acTu OT mporpamMara
(napanennsauus)
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

Bugose dyHKumoHanHn esnum

@ cnopen TmnoBaTa CUCTEMaA

@ ANHAMWYHO TUNWU3NPAHN (CTOﬁHOCTMTe nmMmat TI/II'I)
@ CTATUYHO TUNN3NPaHN (I'IpOMeHJ'II/IBI/ITe nmMmat TI/II'I)

@ criopef, CTpaHn4HuTe edbeKTr

o HeumcTm (CbC CTpaHUYHN edpekTr)
o uuctu (6e3 cTpaHnyHu edekTn)

@ cnopen CTpaTernAaTa 3a oueHsABaHe

o CTPUKTHO (MbPBO CMETHW, nocne npeaaii)
e Mbp3enneo (NbPBO Npeaaid, nocie cMsATai)
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

Bugose dyHKumoHanHn esnum

@ cnopen TmnoBaTa CUCTEMaA

e AnHaMu4HO Tunusupanu (cToiiHoctute umaT Tun) [Scheme]
e craTuyHo Tunu3upanu (npomennusute umat tun) [Haskell|

@ criopeg, CTpaHn4HuTe edheKTr

o Heunctu (cbe cTpaHuyHn edektn) [Scheme]
o umnctn (6e3 cTpaHnyHm edpektnn) [Haskell]

@ cnopen CTpaTernAaTa 3a oueHsABaHe

o cTpukTHO (MbPBO CMeTHM, nocne npegaii) [Scheme]
o Mbp3enuso (MbpBO npepaii, nocne cmstain) [Haskell]

Tpudon Tpucporos (PrM-N 15/16) Kakeo e cbyHKLMOHaNHO NporpaMupaHe? 7 oktomepu 2015 r. 17 / 18



ictopust Ha dpyHKLMOHANHOTO NMporpaMmpane
(1936) Church n Rosser gedunnpaTt A-cmsitaHeto
=] F = = DA



OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

ictopust Ha dpyHKLMOHANHOTO NMporpaMmpane

(1936) Church n Rosser gedunnpaTt A-cmsitaHeto
(1960) McCarthy cb3gasa nbpsus dyHkunoHaneH eauk LISP
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

ictopust Ha dpyHKLMOHANHOTO NMporpaMmpane

(1936) Church n Rosser gedunnpaTt A-cmsitaHeto
(1960) McCarthy cb3gasa nbpsus dyHkunoHaneH eauk LISP
(1975) Steele n Sussman cb3pasat Scheme, ananekt Ha LISP
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

ictopust Ha dpyHKLMOHANHOTO NMporpaMmpane

(1936) Church n Rosser gedunnpaTt A-cmsitaHeto

(1960) McCarthy cb3gasa nbpsus dyHkunoHaneH eauk LISP
(1975) Steele n Sussman cb3pasat Scheme, ananekt Ha LISP
(1977)

1977) Backus (asTopbT Ha FORTRAN) nonynsipusupa
byHKUMOHANHNSA cTUn
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

ictopust Ha dpyHKLMOHANHOTO NMporpaMmpane

(1936) Church n Rosser gedunnpaTt A-cmsitaHeto

(1960) McCarthy cb3gasa nbpsus dyHkunoHaneH eauk LISP
(1975) Steele n Sussman cv3gasat Scheme, guanekt Ha LISP
(1977) Backus (aBTopbT Ha FORTRAN) nonynsipnsupa

beHKLI,VIOHaﬂHI/IFI cTun

(1985) Turner cb3pasa Miranda, nbpBMST KOMepcuaneH Ynct
pyHKLMOHAEH €31K
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

ictopust Ha dpyHKLMOHANHOTO NMporpaMmpane

(1936) Church n Rosser peduHupaT A-cmsiTaneto

(1960) McCarthy cb3gasa nbpsus dyHkunoHaneH eauk LISP
(1975) Steele n Sussman cv3gasat Scheme, guanekt Ha LISP
(1977) Backus (asTopbT Ha FORTRAN) nonynsipusupa

beHKLI,VIOHaﬂHVI;I cTun

(1985) Turner cb3pasa Miranda, nbpBMST KOMepcuaneH Ynct
pyHKLMOHAEH €31K

(1990) MybnukyeaHa e nbpeaTa Bepcusi Ha Haskell

Tpudon Tpucporos (PrM-N 15/16) Kakso e cbyHKLMOHaNHO NporpaMupaHe? 7 oktomepu 2015 r. 18 / 18



OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

ictopust Ha dpyHKLMOHANHOTO NMporpaMmpane

(1936) Church n Rosser peduHupaT A-cmsiTaneto

(1960) McCarthy cb3gasa nbpsus dyHkunoHaneH eauk LISP
(1975) Steele n Sussman cv3gasat Scheme, guanekt Ha LISP
(1977) Backus (asTopbT Ha FORTRAN) nonynsipusupa

beHKLI,VIOHaﬂHVI;I cTun

(1985) Turner cb3pasa Miranda, nbpBMST KOMepcuaneH Ynct
pyHKLMOHAEH €31K

(1990) MybnukyeaHa e nbpeaTa Bepcusi Ha Haskell

(1990-2000) PyHKLMOHANHW €NEMEHTI 3aMO4BaT A Ce NOsiBSBaT B
nmnepatusHu e3uun: Python (1991), JavaScript (1995), Ruby
(1995), ActionScript (1998)
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OcobeHocTU Ha hyHKLMOHANHOTO NporpammpaHe

cTopus Ha dpyHKUMOHANHOTO NporpamupaHe

(1936) Church n Rosser peduHupaT A-cmsiTaneto

(1960) McCarthy cb3gasa nbpsus dyHkunoHaneH eauk LISP
(1975) Steele n Sussman cv3gasat Scheme, guanekt Ha LISP
(1977) Backus (asTopbT Ha FORTRAN) nonynsipusupa

d)yHKLI,I/IOHaﬂHI/Iﬂ cTun

(1985) Turner cb3pasa Miranda, nbpBusT KOMepcUaneH HnucT
pyHKLMOHAEH €31K

(1990) MybnukyeaHa e nbpeaTa Bepcusi Ha Haskell

(1990-2000) PyHKLMOHANHW €NEMEHTI 3aMO4BaT A Ce NOsiBSBaT B
nmnepatusHu e3uun: Python (1991), JavaScript (1995), Ruby
(1995), ActionScript (1998)
(2000-) PyHKUMOHANHUAT CTUA HA NPOrpaMmpaHe Npee3emMa CBeTa:

Scala (2003), F# (2005), C# (2007), Clojure (2007), C++11
(2011), Java 8 (2014)
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