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Pekypcus Bokpyr Hac

® Pekypcusi — cuTyauusi, KOrga ODbEKT sIBASIETCS HacTbio cebs




®pakTanbl Kak NPUMEP PEKYPCUU

® dpakTanbl — camonofobHblie 06bEKTbI
® Knaccuyecknii npumep — tpeyronbHuk CepnuHckoro
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Figure 2: Wtepauyun tpeyronstuka Cepnutckoro






PekyppeHTHbie hopmynbi

® [locnepoBaTenbHOCTY MOXKHO 33f1aBaThb HepPe3 PeKyPPEHTHOE COOTHOLLEHNE
® [lpumep — uyncna PuboHayum:

F =1
F,=1
F,=F, +F, y,n>2



Pekypcus B nporpammunpoBaHum

® Pekypcusi B koge — BbI30B PyHKLMM U3 HEE CaMOii
® [lpumeHeHue:
® obxopg rpacdos (DFS)
® reHepauusi NepecTaHOBOK, C/IOB
® COpTMPOBKMN
® BoiuuCAUTeNbHas reomeTpusi (Hanpumep, Bbinykaas obonoyka)

Nnntoctpauus DFS
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CyTb pekypcum

® (CgefeHue HGOMBLLONA 3a4a4M K HECKOJIbKUM MoA3ajadaM TOro e Tuna
® PeuweHne nogsagay — pelleHune UCXOAHON 3aaaqn



Mpumep: cymma maccmBa pekypcuBHO



Mpumep: cymma maccuBa pekypcMBHO

® Cymma MaccrBa = nepBblii 31€MEHT + CymMMa OCTaBLUMXCS

. {aﬁsum(HLj), i#j
sum(i, j) =

a;, 1=7
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AnbTepHaTMBHOE YCNOBUE BbIX0Aa

0, P>
sum(i, j) = { ’

a; +sum(i+1,7), wnade
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Peanusaunsa B C++

// args: {1, 2, 3, 4}, 0, 3
int recursive_sum(const std::vetor<int>& nums, int start, int stop) {
if (start == stop) {
return nums[start];

}
return nums[start] + recursive_sum(nums, start + 1, stop);
3
finding sum of 0 to 3
finding sum of O to 3 by summing O and sum of 1 to 3
finding sum of 1 to 3
finding sum of 1 to 3 by summing 1 and sum of 2 to 3
finding sum of 2 to 3
finding sum of 2 to 3 by summing 2 and sum of 3 to 3
finding sum of 3 to 3

found sum of 3 to 3: 4
10
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PekomeHngauuu no paborte c pekypcueii

1. Pas3butb 3agady Ha MeHblIMe nog3ajayn

2. OnpegennTb ycnosue Bbixoaa

3. lpoBepnTb, 4TO peKypcus BCeraa JOXOAUT AO BbIXOAA

4. [lymaTb O peKypCUBHOR PyHKLMN KaK O «HEPHOM SILLMKEY», KOTOPbI yXKe peasin3oBaH
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Mpumep: makcnmanbHas uudpa uucna
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Mpumep: makcumansHas yundpa Ymncna

® Ceegenve: max_digit(N) = max(N%10, max_ digit(N/10))
® Vcnosue BbIXOZa: HNCIO U3 OfHOM Lndbpbl
® N <10 = max_digit(N) = N
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Anroputm EBknnpa

® ocd(a,b) — Hanbonbnii obwuii genutens (greatest common divisor)
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Anroputm EBknupa

® ocd(a,b) — Hanbonbnii obwuii genutens (greatest common divisor)

a:d
d—gcd(a,b)é{b.d =>VkeZ : (a—k-b)id< (amodb):d
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Anroputm EBknupa

® ocd(a,b) — Hanbonbnii obwuii genutens (greatest common divisor)

aid
d—gcd(a,b)é{b.d =>VkeZ : (a—k-b)id< (amodb):d
® Pekypcus:

a, b=0
gcd(a, b) =
ged(b,a mod b), b>0
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Anroputm EBknupa

® ocd(a,b) — Hanbonbnii obwuii genutens (greatest common divisor)

a:d
d—gcd(a,b)é{b.d =>VkeZ : (a—k-b)id< (amodb):d

® Pekypcus:

a, b=0
gcd(a, b) =
ged(b,a mod b), b>0

®*a<b=amodb< g

® Paboraer 3a O(logmin(a, b))
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Peanuzauns anroputma EBknuga

int gecd(int a, int b) {
if (b == 0) {
return a;

}
return gcd(b, a % b);
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MonyyeHune uncp 4ncna pekypcueHo

Bcnomuum: nocnegHioto uudpy dncna noaydaem depes n % 10, a «octatoky — 4vepezn / 10.
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MonyyeHune uncp 4ncna pekypcueHo

Bcnomuum: nocnegHioto uudpy dncna noaydaem depes n % 10, a «octatoky — 4vepezn / 10.
[Mopsimok BbiBOAA 3aBMCUT OT TOro, KOrga Mbl MevaTaem:

® cHayana nevataem, NOTOM pekypcust — Ludpbl CNpaBa HaNeBo
® cHayana pekypcusi, NOTOM nevataem — LUdpbl CEBa HaNpaBo
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LUundpbl cnpaBa Haneso

void digitsReversed(int n) {

if (n == 0) return;
std::cout << n % 10 << ' '; // cHadama medaTaeM
digitsReversed(n / 10); // moToM pekypcud

3
// digitsReversed(1234) -+ 4 3 2 1
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LUndpbl cnpasa Haneso

void digitsReversed(int n) {

if (n == 0) return;
std::cout << n % 10 << ' '; // cHadama medaTaeM
digitsReversed(n / 10); // moToM pekypcud

}
// digitsReversed(1234) - 4 3 2 1

BbizoBbi:

® digitsReversed(1234): neuaTtaet 4, Bbi3biBaeT digitsReversed(123)

® digitsReversed(123): neyataet 3, Bbi3biBaeT digitsReversed(12)

® digitsReversed(12): neyataer 2, Bbi3biBaeT digitsReversed (1)

® digitsReversed(1): neyartaer 1, BbisbiBaer digitsReversed(0) — Bbixo4
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LUundpbl cnesa Hanpaso

void digits(int n) {

if (n == 0) return;
digits(n / 10); // cHadama peKypcus
std::cout << n % 10 << ' '; // moToM meduaTaeM

}
// digits(1234) - 1 2 3 4
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LUndpsbl cnesa Hanpaso

void digits(int n) {

if (n == 0) return;
digits(n / 10); // cHadama peKypcus
std::cout << n % 10 << ' '; // moToM meduaTaeM

}
// digits(1234) - 1 2 3 4

BbizoBbi:

® digits(1234): BbisbiBaeT digits(123), 3atem nevataer 4

® digits(123): Bwbi3biBaer digits(12), 3arem nevartaer 3

® digits(12): BbisbiBaer digits(1), 3arem nedvaTaer 2

® digits(1): ebi3biBaeT digits(0) — Bbixog, 3aTem nedvaTaet 1
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Cobpatb yundpbl B BEKTOP

void collectDigits(int n, std::vector<int>& result) {
if (n == 0) return;
collectDigits(n / 10, result); // cmavama cTapume
result.push_back(n % 10); // 3aTeM Tekymymo

}

// 1234 - {1, 2, 3, 4}

® VcnoBue Bbixoga: n ==

® CeepeHvie: oTaensiem nocnefHoo uudpy, pekypcus obpabaTbiBaeT ocTanbHble
® [lopsigok push back nocne pekypcrn — npsimoii nopsigok
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