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Copeprranne

CopepxaHue

o OpHOMepHBIE 3apaun
@ Yucaa Qubonauyum
@ AecTHUIIa
© AmHaMHMKa M WHAYKLIUS
@ AuTm-aecTHUIIa
@ Kysneuunk
@ BoccranoBaeHUe OTBETa

9 AByMepHEBIC 3aAa4U
@ Hucao coyeraHun

@ Hawmbonarblas obIast TOATTOCAEAOBATEABHOCTE

@ PepakilMOHHOE pacCTOsSHUE

@ CTpoKa u 1mabroH

@ Hauboablllasg Bo3pacTarolas IOAIIOCAEAOBATEABHOCTb
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OAHOMEPHE! NG Yucaa OuboHauan

CopepxaHue

@ OanomepnbIe 3apaun
@ Yucaa Qubonauyum

e AByMepHEBIC 3aAa4U
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OAHOMEPHEIE 3aA3 Yucaa OuboHauan

YUucra OuboHaUYM

Onpeperenvie: Fp =0, Fi =1, Fy=F,_ 1+ F, o mpun > 2.
3apada: AaHO N, Beruucaute F.
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OAHOMEPHEIE 3aA3 Yucaa OuboHauan

YUucra OuboHaUYM

C++, pekypcus:

1 #include <iostream> BrOA:

2 using namespace std; 5

3 30

4 40

5 45

6

7 int fib (int n) {

8 if (n < 2) return n;

9 return fib (n - 1) + fib (n - 2); Boisoa;

10 } 5

11 832040

12 102334155
13 1134903170
14 int main () {

15 int n;

16 while (cin >> n)

17 cout << fib (n) << endl:

18 return 0;

19 }
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OAHOMEPHEBIE 3aAa91 Yucaa OuboHauan

YUucra OuboHaUYM

C++, pekypcus:

1 #include <iostream> Ilpumep n = 5:
2 using namespace std; @ 5543
3 b
4 @ 43,2
5 @ ..3-21
6 @ ...251,0
7 int fib (int n) { ° 1
8 if (n < 2) return n; ' :
9 return fib (n - 1) + fib (n - 2); e . ...0
10 1} o ...1
11
12 @ . ..2—-1,0
13 @ .. ..1
14 int main () { @ ... 0
15 int n;
! o

16 while (cin >> n) 3221
17 cout << fib (n) << endl; . ..2-1,0
18 return O; @ . ..1
19 } @ ... 0

o . .1
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OAHOMEPHEBIE 3aAa91 Yucaa OuboHauan

YUucra OuboHaUYM

C++, pexkypcus ¢ 3aTToMUHAaHHUEM (MEeMOM3aITus):

1 #include <iostream> BrOA:

2 using namespace std; 5

3 30

4 int £ [99]; 40

5 45

6 int fib (int n) {

7 if (f[n] == 0) {

8 if (n < 2) f[n] = n;

9 else f[n] = fib (n - 1) + fib (n - 2); Boisoa;

10 } 5

11 return f[n]; 832040

12 } 102334155
13 1134903170
14 int main () {

15 int n;

16 while (cin >> n)

17 cout << fib (n) << endl:

18 return 0;

19 }
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OAHOMEPHEBIE 3aAa91 Yucaa OuboHauan

YUucra OuboHaUYM

C++, pexkypcus ¢ 3aTToMUHAaHHUEM (MEeMOM3aITus):

1

W ~J o0 WN

11
12
13
14
15
16
17
18
19

#include <iostream> Ilpumep n = 5:
using namespace std; @ 5543
int £ [99]; @ . 43,2
@ . . 3->21
int fib (int n) { @ ...2-51,0
if (f[n] == 0) { ° 1
if (n < 2) f[n] = n; U
else f[n] = fib (n - 1) + fib (n - 2); o . .0
} o .. .1
return f[n]; 3aITOMHEHO
} ° .2
int main () { 3aTTOMHEHO
int n; .3
while (cin >> n) 3aIIOMHEHO
cout << fib (n) << endl:
return 0;
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OAHOMEPHEIE 3aA3

YUucra OuboHaUYM

C++, uTepaTnuBHOE peIIeHME:
1 #include <iostream>

Yucaa OuboHauan

2 using namespace std;

3

4 int main () {

5 int £ [99]:

6 f[0] = 0;

7 f[11 = 1;

8 for (int i = 2; i < 99 /*222*/; 1i++)
9 f[i] = £[1i - 1] + £[i - 21
10 int n;

11 while (cin >> n)

12 cout << f[n] << endl;

13 return 0;

14 }

HKO et al. (MKH CIIGI'Y)

AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE

Bgoa:

30
40
45

BriBoa;

5

832040
102334155
1134903170
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OAHOMEPHE! NG Yucaa OuboHauan

YUucra OuboHaUYM

Python, pekypcus:

1 import sys BrOA:

2 5

3 30

4 def fib (n): 40

5 if n < 2: 45

6 return n

7 return fib (n - 1) + fib (n - 2)

8

9 for line in sys.stdin: Boisoa;

10 n = int (line) 5

11 print (fib (n)) 832040
102334155
1134903170

HKO et al. (MKH CII6rY) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025 4/51



OAHOMEPHE! NG Yucaa OuboHauan

YUucra OuboHaUYM

Python, pexypcusa ¢ 3anmoMUHaHHEM (MeMOHU3allUs):

1 import functools, sys BrOA:

2
5

3 @functools.lru_cache (maxsize = None) 30

4 def fib (n): 40

5 if n < 2: 45

6 return n

7 return fib (n - 1) + fib (n - 2)

8

9 for line in sys.stdin: Boisoa;

10 n = int (line) 5

11 print (fib (n)) 832040
102334155
1134903170
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OAHOMEPHE! NG Yucaa OuboHauan

YUucra OuboHaUYM

D, pekypcus:
1 import std; BroA:
2 5
3 30
4 int fib (int n) { 40
5 if (n < 2) return n; 45
6 return fib (n - 1) + fib (n - 2):
71
8
9 void main () { BriBoA;
10 foreach (line; stdin.byLine) { 5
11 auto n = line.to !(int); 832040
12 writeln (fib (n)); 102334155
13 } 1134903170

14 }
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OAHOMEPHE! NG Yucaa OuboHauan

YUucra OuboHaUYM

D, PeKypcCus C 3allIOMUHAHUEM (MeMOI/ISEHJ;I/Iﬂ)I

1 import std; BrOA:

2 5

3 alias fib = memoize ! (fibImpl):; 30

4 int fibImpl (int n) { 40

5 if (n < 2) return n; 45

6 return fib (n - 1) + fib (n - 2):

71

8

9 void main () { BoiBoA;

10 foreach (line; stdin.byLine) { 5

11 auto n = line.to !(int); 832040

12 writeln (fib (n)); 102334155
13 } 1134903170

14 }
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OAHOMEPHE! NG Yucaa OuboHauan

YUucra OuboHaUYM

Kotlin, pexypcus:

1 fun fib (n: Int): Int = when (n) { Broa:

2 0 ->0 5

3 1 ->1 30

4 else -> fib (n - 1) + fib (n - 2) 40

5 45

6

7 fun main () {

8 generateSequence (::readlnOrNull).forEach {

9 println (fib (it.toInt ())) Boisoa;

10 } 5

11 } 832040
102334155
1134903170
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OAHOMEPHEIE 3aA3 Yucaa OuboHauan

YUucra OuboHaUYM

Kotlin, pekypcusa ¢ 3anoMUHaHueM (MeMOM3allusd):

1 fun fib (n: Int): Int = fibCache.getOrPut (n) { Broa:

2 fib (n - 1) + fib (n - 2) 5

31 30

4 40

5 wval fibCache = mutableMapOf (0 to 0, 1 to 1) 45

6

7 fun main () {

8 generateSequence (::readlnOrNull).forEach {

9 println (fib (it.toInt ())) Boisoa;

10 } 5

11} 832040
102334155
1134903170
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OAHOMEPHE! A AecTHUIIA

CopepxaHue

@ OanomepnbIe 3apaun

@ AecTHUIIa

e AByMepHEBIC 3aAa4U

HKO et al. (MKH CII6rY) AMHAMIYEeCKOe MPOrpaMMUPOBAHMIE

15.10.2025
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OpHOMEpPHEIE é AecTHUIIA

AecTHHUIIa

@ Ectp A€CTHUIA U3 Il CTyIIEeHEeK.

@ M5l HaUMHAaEeM y IIOAHOXKUS ACCTHHUITH,
Ha HYA€BOH CTYIIEHBKE.

@ Ha CTyII€HbKAX HAIIWMCAHBI YUCAQ
ap,as,...,0a.

@ MuI AOAJKHEI OKAa3aThCS Ha n-u
CTYIIEHBKE.

@ 3a OAMH IIIAT MBI IIOAHMMAaeMCsI AN0O
Ha OAHY, ANOO HA ABE CTYIIEHBKHU.

@ Hamm 6aAABl — cyMMa YHCEA, Ha
KOTOPBIE MBI IIATHYAH.

@ Kak moAHSITBCS IIO A€CTHHIIE, YTOOBI
MaKCHUMU3UPOBATHL OAAABI?
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OpHOMEpPHEIE AecTHUIIA

AecTHHUIIa

[Mpumep 1:
@ EcTbh AeCTHUIIA U3 N CTyIIE€HEK.

@ M5l HaUMHAaEeM y IIOAHOXKUS ACCTHHUITH,
Ha HYA€BOH CTYIIEHBKE.

@ Ha cTyneHbKax HaNHMCaHBI YUCAQ
ay,ay,...,an. -6

@ MEI AOAJKHEI OKa3aThCd Ha N-U -3
CTyTIeHBKE, 9

@ 3a OAMH IIIAT MBI IIOAHMMAaeMCsI AN0O
Ha OAHY, ANOO HA ABE CTYIIEHBKHU. —_—

@ Hamm 6aAABl — cyMMa YHCEA, Ha
KOTOPBIE MBI IIATHYAH.

@ Kak moAHSITBCS IIO A€CTHHIIE, YTOOBI
MaKCHUMU3UPOBATHL OAAABI?
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OpHOMEpPHEIE AecTHUIIA

AecTHHUIIa

[Mpumep 1, penienne:
@ EcTbh AeCTHUIIA U3 N CTyIIE€HEK.

©

@ M5l HaUMHAaEeM y IIOAHOXKUS ACCTHHUITH,
Ha HYA€BOH CTYIIEHBKE. @

@ Ha CTyII€HbKAX HAIIWMCAHBI YUCAQ
ap,as,...,0a.

@ MEI AOAJKHEI OKa3aThCd Ha N-U -3
CTyIIeHbKe. @

@ 3a OAMH IIIAT MBI IIOAHMMAaeMCsI AN0O

Ha OAHY, ANOO HA ABE CTYIIEHBKHU. —_—
OTBeT:
@ Hamu 6aAABI — cyMMa 4mMCeA, Ha 24 (—6)+5+6="17

KOTOpPBIE€ MBI HIAI'HYAHN.

@ Kak moAHSITBCS IIO A€CTHHIIE, YTOOBI
MaKCHUMU3UPOBATHL OAAABI?
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OpHOMEpPHEIE AecTHUIIA

AecTHHUIIa

[Mpumep 2:
@ EcTbh AeCTHUIIA U3 N CTyIIE€HEK.

@ M5l HaUMHAaEeM y IIOAHOXKUS ACCTHHUITH,
Ha HYA€BOH CTYIIEHBKE.

@ Ha cTyneHbKax HaNHMCaHBI YUCAQ
ay,ay,...,an. -8

@ MEI AOAJKHEI OKa3aThCd Ha N-U -3
CTyTIeHBKE, 9

@ 3a OAMH IIIAT MBI IIOAHMMAaeMCsI AN0O
Ha OAHY, ANOO HA ABE CTYIIEHBKHU. —_—

@ Hamm 6aAABl — cyMMa YHCEA, Ha
KOTOPBIE MBI IIATHYAH.

@ Kak moAHSITBCS IIO A€CTHHIIE, YTOOBI
MaKCHUMU3UPOBATHL OAAABI?
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OpHOMEpPHEIE AecTHUIIA

AecTHHUIIa

[Tpumep 2, pelieHne:
@ EcTbh AeCTHUIIA U3 N CTyIIE€HEK.

©

@ M5l HaUMHAaEeM y IIOAHOXKUS ACCTHHUITH,
Ha HYA€BOH CTYIIEHBKE. @

@ Ha cTyneHbKax HaNHMCaHBI YUCAQ
ay,ay,...,an. -8

@ MBI AOAKHBI OKA3aThbCSA Ha N-U @
CTyIIEHBKE. @

@ 3a OAMH IIIAT MBI IIOAHMMAaeMCsI AN0O

Ha OAHY, ANOO HA ABE CTYIIEHBKHU. —_—
OTBeT:
@ Hamu 6aAABI — cyMMa 4mMCeA, Ha 24 (=3)+(-4) +5+6 =6.

KOTOpPBIE€ MBI HIAI'HYAHN.

@ Kak moAHSITBCS IIO A€CTHHIIE, YTOOBI
MaKCHUMU3UPOBATHL OAAABI?
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OpHOMEpPHEIE é AecTHUIIA

AecTHUIIQ, pelieHue

@ AaBaiTe peuiatb 60nree OOLIYIO 3aAAYY.
@ Aag xaxxporo k ot 0 po n:

@ Kaxk NOAHATBCA Ha k-I0 CTYIEHBKY,
9YTOOBI MAKCUMU3UPOBATH OAAABI?
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OAHOMEpHEIE 3aAa9u AecTHUNA

AecTHUIIQ, pelieHue

I1 1:
@ AaBaiTe peuiatb 60nree OOLIYIO 3aAAYY. puMep

Anrsa kaxxporo k ot 0 po n:

Kak nopHATBCA Ha k-10 CTyHIEHBKY,
9YTOOBI MAKCUMU3UPOBATH OAAABI?

Hasoséwm 3710 3Hauenue f(k).
Basa: f(0) = 0.
Baza: f(1) = a;.
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OAHOMEpHEIE 3aAa9u AecTHUNA

AecTHUIIQ, pelieHue

I1 1, k=4
AaBanTe peuars Ooree OOLLYIO 3a)pa4y. pumMep

AArst kaxxporo k ot 0 po n:

Kak nopHATBCA Ha k-10 CTyHIEHBKY,
9YTOOBI MAKCUMU3UPOBATH OAAABI?

Hasoséwm 3710 3Hauenue f(k).

Basa: f(0) = 0.
-1
Baza: f(1) = a;.
ITycTeb Mol yxe Hamau (k') arst Bcex _—
k' <k

Kak nmopHATBCS Ha k-}0 CTYHIEHBKY?

Me1 nmpumiau Aubo ¢ k — 1-i
CTyIIeHbKH, AUOO C k — 2-11 CTyII€HbKU.

Mean Kasy

1eHKo et al. (MKH CIIGI'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025 7/51



OAHOMEpHEIE 3aAa9u AecTHUNA

AecTHUIIQ, pelieHue

I1 1, k=4
@ AaBaiTe peuiatb 60nree OOLIYIO 3aAAYY. puMep

@ Aag xaxxporo k ot 0 po n:

@ Kaxk NOAHATBCA Ha k-I0 CTYIEHBKY,
9YTOOBI MAKCUMU3UPOBATH OAAABI?

@ Hasosém ato 3nauenue f(k).

@ Basza: f(0) =0.

-1
@ Basza: (1) = a;.
@ Ilycte Mol yxe Hamau f(k') anst Bcex —_—
K <k 0
@ Kak MOAHATBCA HA K-I0 CTYIIEHbKY? 1(k) = ax +

max(f(k — 1), f(k — 2))
@ Mul niputiau Aubo ¢ k — 1-#
CTyIIeHbKH, AUOO C k — 2-11 CTyII€HbKU.
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OAHOMEPHEIE 3aA3 AecTHUIIA

AecTHUIIa, KOA

Pexypcust:

1 #include <algorithm>

2 #include <iostream>

3 using namespace std;

4

5 int a [10001];

6

7

8 int f (int n) {

9 if (n == 0) return 0;

10 if (n == 1) return a[l];
11

12 return a[n] + max (f (n - 1), £ (n - 2));
13}

14

15

16 int main () {

17 int n; cin >> n;

18 for (int i = 1; i <= n; i++) «cin >> alil;
19

20 cout << f (n) << endl;
21 return 0;

HKO et al. (MKH CII6rY) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE
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OAHOMEPHE! A AecTHUIIA

AecTHUIIa, KOA

Pekypcusi ¢ 3aTmOMUHaHMUEM (MeMOW3aIIus):

1 #include <algorithm>

2 #include <iostream>

3 using namespace std;

4

5 int a [10001];

6 int mf [10001];

7

8 int f (int n) {

9 if (n == 0) return 0;

10 if (n == 1) return a[l];

11 if (mf[n] == INT_MAX)

12 mf[n] = a[n] + max (£ (n - 1), £ (n - 2));
13 return mf[n];

14 }

15

16 int main () {

17 int n; cin >> n;

18 for (int i = 1; i <= n; i++) «cin >> alil;
19 for (int i = 0; i <= n; i++) mf[i] = INT_MAX;
20 cout << f (n) << endl;

21 return 0;
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OAHOMEPHE! A AecTHUIIA

AecTHUIIa, KOA

HTepaTrBHOE pellleHue:

1

W 1o U WN

11
12
13
14
15
16
17

#include <algorithm>
#include <iostream>
using namespace std;

int a [10001];
int £ [10001];

int main () {
int n; cin >> n;
for (int i = 1; i <= n; i++) c¢in >> ali]l;
f[0] = 0;
f[1] = alll;
for (int i = 2; i <= n; i++)
f[i] = a[i] + max (f[i - 11, f[1i - 21);:
cout << f[n] << endl;
return O;
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OAHOMEPHE NG AVHAMUKa 1 UHAYKIINAS

CopepxaHue

@ OanomepnbIe 3apaun

© AmHaMHMKa M WHAYKLIUS

e AByMepHEBIC 3aAa4U
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OpHOMEpHEIE é AVHAMUKa 1 UHAYKIINAS

AVHaMUKa U UHAYKIUSA

AprHaMu4eckoe MaTtemaTuueckas
[IPOrpaMMUPOBAHUE:! WHAYKIHS:
@ Haripém f(n). @ AokaxkeM, 4TO f(n)

IIOCYHUTAHO BEPHO.
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OAHOMEpHEIE 3aAa9u AVHAMUKa 1 UHAYKIINAS

AVHaMUKa U UHAYKIUSA

AprHaMu4eckoe MaTtemaTuueckas
[IPOrpaMMUpPOBaHUE: HMHAY KIS
@ Haripém f(n). @ AokaxkeM, 4TO f(n)
[TOCYMTAHO BEPHO.
@ Basa: f(0) =0, f(1) = a;. @ Basa: f(0) =0, f(1) = a;.
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OAHOMEpHEIE 3aAa AVHAMUKa 1 UHAYKIINAS

AVHaMUKa U UHAYKIUSA

AprHaMu4eckoe MaTtemaTuueckas
[IPOrpaMMUpPOBaHUE: HMHAY KIS
@ Haripém f(n). @ AokaxkeM, 4TO f(n)
[TOCYMTAHO BEPHO.
@ Basa: f(0) =0, f(1) = a;. @ Basa: f(0) =0, f(1) = a;.
@ ITpeamniono’KeHUE: TIYCTh @ [MpepmnionoskeHUE: TYCTh
f(k') y>Ke HaWACHBI AAS f(k') y>Ke mocuuTaHBl BEPHO
Bcex k' < k. A BeeX k! < k.
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OAHOMEpHEIE 3aAa9u AVHAMUKa 1 UHAYKIINAS

AVHaMUKa U UHAYKIUSA

AprHaMu4eckoe MaTtemaTuueckas
[IPOrpaMMUpPOBaHUE: HMHAY KIS
@ Haripém f(n). @ AokaxkeM, 4TO f(n)
[TOCYMTAHO BEPHO.

@ Basa: f(0) =0, f(1) = a;. @ Basa: f(0) =0, f(1) = a;.

@ ITpeamniono’KeHUE: TIYCTh @ [MpepmnionoskeHUE: TYCTh
f(k') y>Ke HaWACHBI AAS f(k') y>Ke mocuuTaHBl BEPHO
Bcex k' < k. A BeeX k! < k.

@ Ilepexop: Torpaa f(k) = @ ITepexop; Toraa f(k) =
ax + max(f(k — 1), f(k — 2)). ax + max(f(k — 1), f(k — 2))

TOXXe ITOCYUTAHO BEPHO.

Vean Kasmenko et al. (MKH CII6TY) AMHaAMHIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025 10/ 51



OAHOMEpHEIE 3aAa9u AVHAMUKa 1 UHAYKIINAS

AVHaMUKa U UHAYKIUSA

AprHaMu4eckoe MaTtemaTuueckas
[IPOrpaMMUpPOBaHUE: HMHAY KIS
@ Haripém f(n). @ AokaxkeM, 4TO f(n)
[TOCYMTAHO BEPHO.
@ Basa: f(0) =0, f(1) = a;. @ Basa: f(0) =0, f(1) = a;.
@ ITpeamniono’KeHUE: TIYCTh @ [MpepmnionoskeHUE: TYCTh
f(k') y>Ke HaWACHBI AAS f(k') y>Ke mocuuTaHBl BEPHO
Bcex k' < k. A BeeX k! < k.
@ Ilepexop: Torpaa f(k) = @ ITepexop; Toraa f(k) =
ax + max(f(k — 1), f(k — 2)). ax + max(f(k — 1), f(k — 2))
TOKe MMOCYUTAHO BEPHO.
@ Ortsert: f(n). © 3Hauwr, f(n) NOCYUTAHO
BEPHO.

Vean Kasmenko et al. (MKH CII6TY) AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025 10/ 51



OAHOMEPHE! A AHTH-AECTHHLIA

CopepxaHue

@ OanomepnbIe 3apaun

@ AuTm-aecTHUIIa

e AByMepHEBIC 3aAa4U

HKO et al. (MKH CII6rY) AMHAMIYEeCKOe MPOrpaMMUPOBAHMIE

15.10.2025

11751



OAHOMEPHEIE 3aA3 AHTH-AECTHHIIA

AHTHU-AeCcTHUIIA

@ EcTh moCAeAOBATEABHOCTD M3 N YHCEA: di,dy, ..., dy.
@ Mbl XOTUM BbIOPaTh IIOAIIOCAEAOBATEABHOCTD.
o [Ipu sTOM HeABL3SsT BLIOMPATL ABa COCEAHUX DAEMEHTa.

o Kaxk MaKCUMHU3UPOBATE CYMMY BBI6paHHBIX qrcen?

HKO et al. (MKH CII6I'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025 12/ 51



OAHOMEPHEBIE 3aAa91 AHTH-AECTHHLIA

AHTHU-AeCcTHUIIA

@ EcTh moCAeAOBATEABHOCTD M3 N YHCEA: di,dy, ..., dy.
@ Mbl XOTUM BbIOPaTh IIOAIIOCAEAOBATEABHOCTD.

o [Ipu sTOM HeABL3SsT BLIOMPATL ABa COCEAHUX DAEMEHTa.
¢ Kak MakCMMM3UpOBaTh CYMMY BBIOPAHHBIX UMCEA?

IMpumep 1:
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OAHOMEPHEBIE 3aAa91

AHTHU-AeCcTHUIIA

AuTu-precTHHAIIA

o EcTb mocaep0BaTEABHOCTb M3 N YKUCEA: di,ds, ..., dn.

@ Mbl XOTUM BbIOPaTh IIOAIIOCAEAOBATEABHOCTD.

(] HpI/I 9TOM HEABb3 BBIGI/IpaTB ABa COCEAHUX 3A€eMEeHTa.

o Kaxk MaKCUMHU3UPOBATE CYMMY BBI6paHHBIX qrcen?

Ilpumep 1, pemeHnue:

OHOK

7 || 3

1G]

OtBer: 1 +4+8+6=19.

HKO et al. (MKH CII6I'Y)

AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025
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OAHOMEPHEBIE 3aAa91 AHTH-AECTHHLIA

AHTHU-AeCcTHUIIA

@ EcTh moCAeAOBATEABHOCTD M3 N YHCEA: di,dy, ..., dy.
@ Mbl XOTUM BbIOPaTh IIOAIIOCAEAOBATEABHOCTD.

o [Ipu sTOM HeABL3SsT BLIOMPATL ABa COCEAHUX DAEMEHTa.
¢ Kak MakCMMM3UpOBaTh CYMMY BBIOPAHHBIX UMCEA?

[Mpumep 2:
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OAHOMEPHEBIE 3aAa91 AHTH-AECTHHLIA

AHTHU-AeCcTHUIIA

@ EcTh moCAeAOBATEABHOCTD M3 N YHCEA: di,dy, ..., dy.
@ Mbl XOTUM BbIOPaTh IIOAIIOCAEAOBATEABHOCTD.

o [Ipu sTOM HeABL3SsT BLIOMPATL ABa COCEAHUX DAEMEHTa.
¢ Kak MakCMMM3UpOBaTh CYMMY BBIOPAHHBIX UMCEA?

[Mpumep 2, pemenue:

L4 [ IRB3 T4]E)

OrTser: 74+ 8+ 6 = 21.

HKO et al. (MKH CII6rY) AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025

12/51



AHTU-NeCcTHUIIQ, penteHue |

@ AaBalTe pemarb O0Aee OOILIYIO 3apady.
@ Anst kKaxxporo k ot 0 po n:

@ TlycTb MEI B3IAU k-€ UMCAO IIOCAEAHUM.
¢ Kak nmpu 3ToM MakCUMM3UPOBATH CYyMMY?

IMpumep 1:

OAHOMEPHEBIE 3aAa91

1

-6

-7

0 1

e HazoséMm oTo 3Hauenwue f(k).

e Baza: nycts f(0) = 0.
e Baza: f(1) = a.

Hean Kasmenko et al.

(MKH CII6r'Y)

AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE

13751



OAHOMEPHEBIE 3aAa91 AHTH-AECTHHLIA

AHTU-NeCcTHUIIQ, penteHue |

@ AaBalTe pemarb O0Aee OOILIYIO 3apady.
@ Anst kKaxxporo k ot 0 po n:

@ TlycTb MEI B3IAU k-€ UMCAO IIOCAEAHUM.
¢ Kak nmpu 3ToM MakCUMM3UPOBATH CYyMMY?

IMpumep 1:

(L [ ( ([ N
LI3]14]|-6]-718]13]4]6

01 3 5 -3 -213

e ITycts Mul yxe Hamiau f(k') anst Bcex k) < k.

e Kak nocuurats f(k)?

@ [TpeABIAYIIMM MBI MOTAM B3SITh kK — 2-€ UMCAO, UAM kK — 3-€, ...

VAW TIE€PBOE, UAW HYAEBOE (TO €CTh HM4Yero He BSﬂTB).

UBau Kasmenko et al. (MKH CIIGIY) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025
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OAHOMEPHEBIE 3aAa91 AHTH-AECTHHLIA

AHTU-NeCcTHUIIQ, penteHue |

@ AaBalTe pemarb O0Aee OOILIYIO 3apady.
@ Anst kKaxxporo k ot 0 po n:

@ TlycTb MEI B3IAU k-€ UMCAO IIOCAEAHUM.
¢ Kak nmpu 3ToM MakCUMM3UPOBATH CYyMMY?

IMpumep 1:

(L [ ( ([ N
LI3]14]|-6]-718]13]4]6

01 3 5 -3-213 8 1719

o IToayuwaercs f(k) = ax + max(f(k — 2),f(k — 3), ...

e Otser — aTo max(f(0),f(1),...,f(n)).

@ Pemenue paboraer 3a O(n?).

Veaun Ka3smenko et al. (MKH CIIGI'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE

15.10.2025

13751



OAHOMEPHEBIE 3aAa91 AHTH-AECTHHLIA

AHTU-NECTHUIIQ, penieHue 2

@ AaBalTe pemaTb APYI'yIO OOAee OOIIYIO 3aAa49Y.

@ Anst kKaxxporo k ot 0 po n:

@ PaccMoTpuM TpepUKC MOCAEAOBATEABHOCTH: di,ds, . . .

o Kaxk mpru 5TOM MaKCUMHU3UPOBATHL CVMMY2

IMpumep 1:
LI3]14]|-6]-718]13]4]6
0 1

e Haszosém sto 3nauenue g(k).

e Baza: g(0) =0.

e Baza: g(1) = max(0, aj).

MBan Kasmenko et al. (MKH CII6I'Y)

AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE

15.10.2025

, dgk.
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OAHOMEPHEBIE 3aAa91 AHTH-AECTHHLIA

AHTU-NECTHUIIQ, penieHue 2

@ AaBalTe pemaTb APYI'yIO OOAee OOIIYIO 3aAa49Y.

@ Anst kKaxxporo k ot 0 po n:
@ PaccMoTpuM mpedUrKc TOCAEAOBAaTEABHOCTH: d,dy, . . ., Uk.

o Kaxk mpru 5TOM MaKCUMHU3UPOBATHL CVMMY2

IMpumep 1:

LI3]14]|-6]-718]13]4]6
0 1 3 5 5 5 131317 19

Kaxk navitu g(k), ecan Mol yxe 3uaem g(k') aast Bcex k' < k?

e Mb1 Mo)keM He 6paThb Ak, Toraa Bo3bmém otset u3s g(k — 1).

@ MBI MOXKeM B3STh g, TOTAA A0GaBUM oTBeT M3 g(k — 2).

UBau Kasmenko et al. (MKH CIIGIY) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025 14/ 51




OAHOMEPHEBIE 3aAa91 AHTH-AECTHHLIA

AHTU-NECTHUIIQ, penieHue 2

@ AaBalTe pemaTb APYI'yIO OOAee OOIIYIO 3aAa49Y.

@ Anst kKaxxporo k ot 0 po n:

@ PaccMoTpuM npeuKc HOCAEAOBATEABHOCTH: di, a2, . . .
o Kax npu 3TOM MakCHUMHU3HUPOBATHE CYMMY?

IMpumep 1:

134—6—78346'

0 1 3 5 5 5 131317 19

e IToaywaercs g(k) = max(g(k — 1), ax + g(k — 2)).

e Otser — 31O g(N).

@ Pemienue paGoraer 3a O(n).

MBan Kasmenko et al. (MKH CII6I'Y) AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025

, dgk.

14751



OAHOMEPHE! NG Kysaeunk

CopepxaHue

@ OanomepnbIe 3apaun

@ Kysneuunk

e AByMepHEBIC 3aAa4U

HKO et al. (MKH CII6rY) AMHAMIYEeCKOe MPOrpaMMUPOBAHMIE

15.10.2025

15751



OpHOMEpPHEIE Kysaeunk

Ky3HeumK — MOXeT UAU HeT

@ EcTb AeHTa M3 KAETOK, TI0 KOTOPOM IMPHITaeT Ky3HEUHK.
@ OH HauMHaeT B KAeTKe 1.

@ /3 ATOOOM KAETKHU X OH MOJKET IPBITHYTH B KAeTKU X+ 4, X+ b 1
X+ cC.

I[Mpumep: a =2, b=3, c=5.

@ MoXeT AN KY3HEYHK AOOPAaThCs AO KAETKHU n?

IKH CII6I'Y) AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025 16/ 51



OAHOMEPHEIE 3aAa Kysaeunk

Ky3HeumK — MOXeT UAU HeT

@ EcTb AeHTa M3 KAETOK, TI0 KOTOPOM IMPHITaeT Ky3HEUHK.
@ OH HauMHaeT B KAeTKe 1.

@ /3 ATOOOM KAETKHU X OH MOJKET IPBITHYTH B KAeTKU X+ 4, X+ b 1
X+ cC.

I[Mpumep: a =2, b=3, c=5.

@ MoXeT AN KY3HEYHK AOOPAaThCs AO KAETKHU n?

O06001WuM 3apa9y: AAST KAJKAOU KAETKHU K BBIICHUM, MOJKET AU Ky3HEUHK
MO Heé AoOpaThCs.

@ Basza: f(1) = true.

@ ITepecuér: f(k) = f(k —a) V f(k — b) V f(k — c).

VBan Kasmenko et al. (MKH CII6IY) AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025 16/ 51



OAHOMEpHEIE 3aAa9u Kysaeunk

Ky3HeumK — MOXeT UAU HeT

@ EcTb AeHTa M3 KAETOK, TI0 KOTOPOM IMPHITaeT Ky3HEUHK.
@ OH HauMHaeT B KAeTKe 1.

@ /3 ATOOOM KAETKHU X OH MOJKET IPBITHYTH B KAeTKU X+ 4, X+ b 1
X+ cC.

I[Mpumep: a =2, b=3, c=5.

@ MoXeT AN KY3HEYHK AOOPAaThCs AO KAETKHU n?

[TceBpOKOA:

f[1] := true

for k := 2, ..., n:
f[k] := false
if k > a and f[k - al]: f[k] := true
if k > b and f[k - b]: f[k] := true
if k > ¢ and f[k - ¢]: f[k] := true

VBan Kasmenko et al. (MKH CII6IY) AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025 16/ 51



OpHOMEpPHEIE Kysaeunk

Ky3HeunK — Kak MOXKHO ObICTpee

@ EcTb AeHTa M3 KAETOK, TI0 KOTOPOM IMPHITaeT Ky3HEUHK.
@ OH HauMHaeT B KAeTKe 1.

@ /3 ATOOOM KAETKHU X OH MOJKET IPBITHYTH B KAeTKU X+ 4, X+ b 1
X+ cC.

@ 3a Kakoe MUHWMAaAbHOE YMCAO TTPEDKKOB KY3HEUYNK MOKET
AO0OpaThCS AO KAETKU N?

et al. (MKH CII6r'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025 17/ 51



OAHOMEPHEIE 3aAa Kysaeunk

Ky3HeunK — Kak MOXKHO ObICTpee

@ EcTb AeHTa M3 KAETOK, TI0 KOTOPOM IMPHITaeT Ky3HEUHK.
@ OH HauMHaeT B KAeTKe 1.

@ /3 ATOOOM KAETKHU X OH MOJKET IPBITHYTH B KAeTKU X+ 4, X+ b 1
X+ cC.

@ 3a Kakoe MUHUMAaAbHOE YHMCAO IMPBIKKOB KY3HEUNK MOKET
AO0OpaThCS AO KAETKU N?

O06001uM 3apa9y: AAS KAKAOU KAETKHU Kk BBIICHUM, 3a KaKOe
MHHHMAABHOE YHCAO IIPHIKKOB Ky3HEUYUK MOJKET A0 He€ A0OpaThCH.

@ Basa: f(1)=0.
@ [lepecuért: f(k) = 1 + min(f(k — a),f(k — b), f(k — c)).

Veaun Ka3smenko et al. (MKH CIIGI'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025 17/ 51



OAHOMEpHEIE 3aAa9u Kysaeunk

Ky3HeunK — Kak MOXKHO ObICTpee

@ EcTb AeHTa M3 KAETOK, TI0 KOTOPOM IMPHITaeT Ky3HEUHK.
@ OH HauMHaeT B KAeTKe 1.

@ /3 ATOOOM KAETKHU X OH MOJKET IPBITHYTH B KAeTKU X+ 4, X+ b 1
X+ cC.

@ 3a Kakoe MUHUMAaAbHOE YHMCAO IMPBIKKOB KY3HEUNK MOKET
AO0OpaThCS AO KAETKU N?

ITceBpOKOA:

f[1] =0

for k := 2, ..., n:
f[k] := infinity

if k > a: f[k]
if k > b: f[k]
if k > c: f[k]

min (f[k], 1 + £[k - al)
min (f[k], 1 + £[k - bl)
min (f[k], 1 + £[k - c])
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OpHOMEpPHEIE Kysaeunk

Ky3Heunk — ambl

@ EcTb AeHTa M3 KAETOK, TI0 KOTOPOM IMPHITaeT Ky3HEUHK.
@ OH HauMHaeT B KAeTKe 1.

@ /3 ATOOOM KAETKHU X OH MOJKET IPBITHYTH B KAeTKU X+ 4, X+ b 1
X+ cC.

e B HEKOTOPBIX KAETKAX — SIMBI, TyAd IIOIIAAAQTH HEAB3S.

@ 3a Kakoe MUHUMAaAbHOE YHCAO IPBIKKOB KY3HEUNK MOKET
AOOPATHCS AO KAETKHU N?

HKo et al. (MKH CIIGTY) AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025 18/ 51



OAHOMEpHEIE 3aAa9u Kysaeunk

Ky3Heunk — ambl

B HEKOTOPBIX KAETKAX — SIMBI, TyAd IIOIIAAAQTH HEAB3S.

@ 3a Kakoe MUHUMAaAbHOE YHCAO IPBIKKOB KY3HEUNK MOKET
AOOPATHCS AO KAETKHU N?

O6001UM 3apauy: AAS Ka’KAOM KAETKHU k BBISICHUM, 3a KakKoe

MUWHHUMAABHOE YUCAO IIPBIP)KKOB KYy3HEUYUK MOXET AO HEE AOGpaTBCH.

@ Baza: (1) =0.
@ [lepecuért: f(k) =1 + min(f(k — a),f(k — b),f(k — c)).

@ Ecaum hy = true (hole, sima B kAaeTKe k), To mycTh f(k) = oo.

Veaun Ka3smenko et al. (MKH CIIGI'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025
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OAHOMEpHEIE 3aAa9u Kysaeunk

Ky3Heunk — ambl

B HEKOTOPBIX KAETKAX — SIMBI, TyAd IIOIIAAAQTH HEAB3S.

@ 3a Kakoe MUHUMAaAbHOE YHCAO IPBIKKOB KY3HEUNK MOKET
AOOPATHCS AO KAETKHU N?

ITceBAOKOA:
f[1] := 0
for k := 2, ..., n:
flk] := infinity
if not h[k]:
if k > a: f[k] := min (f[k], 1 + f[k - al)
if k > b: f[k] := min (f[k], 1 + f[k - b]l)
if k > ¢: f[k] := min (f[k], 1 + f[k - c])

Veaun Ka3smenko et al. (MKH CIIGI'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025

18751



OpHOMEpPHEIE Kysaeunk

Ky3Heumnk — cok

@ EcTb AeHTa M3 KAETOK, TI0 KOTOPOM IMPHITaeT Ky3HEUHK.
@ OH HauMHaeT B KAeTKe 1.

@ /3 ATOOOM KAETKHU X OH MOJKET IPBITHYTH B KAeTKU X+ 4, X+ b 1
X+ C.

@ B HEKOTOPBIX KAETKaxX — SIMBbI, TyAd MIOMaAaTh HEAB3S.
@ B Ka’kpOUM KAETKe eCTh HeOTpUIllaTeEABHOE KOAWYECTBO COKa.

@ 3a Kakoe MUHUMAABLHOE YHCAO IIPBI)KKOB KY3HEUUK MOXKET
AOOPATHCA AO KAETKHU N?

@ 13 Bcex TakKMX MaplIPyTOB BEIOEPUTE TOT, Ha KOTOPOM Ky3HEUHK
COOEpET KakK MOKHO OOABIIIE COKaA.

et al. (MKH CII6r'Y) AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025 19/ 51



OAHOMEpHEIE 3aAa9u Kysaeunk

Ky3Heumnk — cok

B HEKOTOPBIX KAETKAX — SIMBI, TyAd IIOIIAAAQTH HEAB3S.
e B Ka)KAOfI KAETKe eCThb HeOTpUIldTeAbHOE KOANMYEeCTBO COKA.

@ 3a Kakoe MUHUMAABLHOE YHCAO IIPBI)KKOB KY3HEUUK MOXKET
A00OPAaTHCA AO KAETKHU N?

@ I13 Bcex TakKMX MapHIPyTOB BEIOEpPUTE TOT, HA KOTOPOM Ky3HEYHK
COOEpPET KakK MOKHO OOABIIIE COKaA.

O600wuM 3apavy. AAs KaXKAOU KAETKU k HAaMAEM Mapy: MUHHMAaAbHOE
KOAMYECTBO MPBIKKOB AO HEE, MAKCUMaAbHOE KOAMYECTBO COKA IIPHU
TAaKOM KOAWYECTBE TIPBLIKKOB.

@ Basza: f(1) = {0,j1}; nycTs jr (juice) — KOAMYIECTBO COKa B KAETKe k.
@ Ilepecuért: f(k) = {1,jk} + best(f(k — a), f(k — b),f(k — ¢)).

@ Ecau hy = true (hole, sima B kaeTke k), To mycts f(k) = {00, 0}.
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OAHOMEpHEIE 3aAa9u Kysaeunk

Ky3Heumnk — cok

B HEKOTOPBIX KAETKAX — SIMBI, TyAd IIOIIAAAQTH HEAB3S.
e B Ka)KAOfI KAETKe eCThb HeOTpUIldTeAbHOE KOANMYEeCTBO COKA.

@ 3a Kakoe MUHUMAABLHOE YHCAO IIPBI)KKOB KY3HEUUK MOXKET
A00OPAaTHCA AO KAETKHU N?

@ I13 Bcex TakKMX MapHIPyTOB BEIOEpPUTE TOT, HA KOTOPOM Ky3HEYHK
COOEpPET KakK MOKHO OOABIIIE COKaA.

ITceBpOKOA:

£(1] := (0, -J[1]}
for k := 2, ..., n:
flk] := {infinity, 0}
if not h[k]:
if k > a: f[k] := min (£[k], {1, —-j[k]} + flk - a]l)
if k > b: £f[k]
if k > ¢c: f[k]

min (£[k], {1, -jl[k]} + f[k - b])
min (£[k], {1, -j[k]} + f[k - c])

VBan Kasmenko et al. (MKH CII6IY) AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025 19/ 51



OAHOMEPHE! AG BoccranoBAaeHME OTBETA

CopepxaHue

@ OanomepnbIe 3apaun

@ BoccTaHoBAeHUE OTBETA

e AByMepHEBIe 3apaUU
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OpHOMEpPHEIE BoccranoBAaeHME OTBETA

BoccTraHOBAGHUME OTBeTa

@ EcTb AeHTa M3 KAETOK, TI0 KOTOPOM IMPHITaeT Ky3HEUHK.
@ OH HauMHaeT B KAeTKe 1.

@ /3 ATOOOM KAETKHU X OH MOJKET IPBITHYTH B KAeTKU X+ 4, X+ b 1
X+ cC.

B HEKOTOPBIX KAETKAX — SIMBI, TyAd IIOIIAAAQTH HEAB3S.

@ 3a Kakoe MUHUMAaAbHOE YHCAO IPBIKKOB KY3HEUNK MOKET
AOOPATHCS AO KAETKHU N?

@ Kak mMeHHO HYJ>XHO IIPBIT'aTh Ky3HEYUKY AASI 3TOro?

HKo et al. (MKH CIIGTY) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025 21/51



OAHOMEpHEIE 3aAa BoccTanoBaeHuE OTBETA

BoccTraHOBAGHUME OTBeTa

B HEKOTOPBIX KAETKAX — SIMBI, TyAd IIOIIAAAQTH HEAB3S.

@ 3a Kakoe MUHUMAaAbHOE YHCAO IPBIKKOB KY3HEUNK MOKET
AOOPATHCS AO KAETKHU N?

@ Kak UMeHHO HY’KHO IIPBIIaTh Ky3HEUYUKY AASl ITOro?

O0001muM 3apa9y: AASI Ka’KAOM KAETKHU k BBISICHUM, 3a KaKoe
MHHHUMAaAbHOE YHCAO IIPLIKKOB Ky3HEUYMK MOJKET A0 Heé A0OpaThCs.

@ Baza: (1) =0.
o TTepecuér: f(k) = 1+ min(f(k — a), f(k — b), f(k — c)).

Veaun Ka3smenko et al. (MKH CIIGI'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025 21/51



OAHOMEpHEIE 3aAa9u BoccTanoBaeHuE OTBETA

BoccTraHOBAGHUME OTBeTa

B HEKOTOPBIX KAETKAX — SIMBI, TyAd IIOIIAAAQTH HEAB3S.

@ 3a Kakoe MUHUMAaAbHOE YHCAO IPBIKKOB KY3HEUNK MOKET
AOOPATHCS AO KAETKHU N?

@ Kak UMeHHO HY’KHO IIPBIIaTh Ky3HEUYUKY AASl ITOro?

ITceBpOKOA:
f[1] := 0
for k := 2, ..., n:
flk] := infinity
if not hlk]:
if k > a: f[k] := min (f[k], 1 + f[k - a])
if kx > b flk] := min (f[k], 1 + f[k - bl)
if k > ¢ flk] := min (f[k], 1 + f[k - c])
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OpHOMEpPHEIE BoccranoBAaeHME OTBETA

BoccTanoBaeHne oTBeTa — OOpaTHBIE peébpa

ByaeMm BocCTaHaBAMBATH IIyTh C KOHIA! CTOSI B KAETKE X, CMOTPETh, U3
KaKOM KAETKU MOTAO ITOAYYMThCS 3HaueHue f(x).
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OAHOMEpHEIE 3aAa9u BoccTranoBaeHUE OTBETA

BoccTanoBaeHne oTBeTa — OOpaTHBIE peébpa

ByaeMm BocCTaHaBAMBATH IIyTh C KOHIA! CTOSI B KAETKE X, CMOTPETh, U3
KaKOM KAETKU MOTAO ITOAYYMThCS 3HaueHue f(x).

XIX] X

ITceBpOKOA:

X = n
steps.add (x
while x > 1:

if x > a and f[x] =1 + f[x - a]: x -= a
else if x > b and f[x] =1 + f[x - b]: x -=Db
else if x > ¢ and f[x] =1 + f[x - ¢]: x —-= ¢

steps.add (x)
reverse (steps)
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OAHOMEpHEIE 3aAa9u BoccTranoBaeHUE OTBETA

BoccTanoBaeHne oTBeTa — OOpaTHBIE peébpa

ByaeMm BocCTaHaBAMBATH IIyTh C KOHIA! CTOSI B KAETKE X, CMOTPETh, U3
KaKOM KAETKU MOTAO ITOAYYMThCS 3HaueHue f(x).

XIX] X

0 X1 1 X1 XX2X23X3 4 3

ITceBpOKOA:

X = n

steps.add (x

while x > 1:
if x > a and f[x]
else if x > b and f[x]
else if x > ¢ and f[x]

1 + f[x - al]: x -= a
1 + f[x - b]: x -=Db
1 + f[x - c]: x —=c¢

steps.add (x)
reverse (steps)
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OAHOMEpHEIE 3aAa9u BoccTranoBaeHUE OTBETA
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ByaeMm BocCTaHaBAMBATH IIyTh C KOHIA! CTOSI B KAETKE X, CMOTPETh, U3
KaKOM KAETKU MOTAO ITOAYYMThCS 3HaueHue f(x).

s N
XX MO
0 X1 1 X 1 XX 2 X 2 3 X 3 4 3
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else if x > ¢ and f[x]

1 + f[x - al]: x -= a
1 + f[x - b]: x -=Db
1 + f[x - c]: x —=c¢

steps.add (x)
reverse (steps)

Veaun Ka3smenko et al. (MKH CIIGI'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025

22/ 51
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ByaeMm BocCTaHaBAMBATH IIyTh C KOHIA! CTOSI B KAETKE X, CMOTPETh, U3
KaKOM KAETKU MOTAO ITOAYYMThCS 3HaueHue f(x).

s Y
< T KT X
0 X1 1 X 1 X X 2 X 2 3 X 3 4 3

ITceBpOKOA:

X = n

steps.add (x
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else if x > b and f[x]
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ByaeMm BocCTaHaBAMBATH IIyTh C KOHIA! CTOSI B KAETKE X, CMOTPETh, U3
KaKOM KAETKU MOTAO ITOAYYMThCS 3HaueHue f(x).

[TTTTIOXX] X

0 X1 1 X1 XX2X23X3 4 3

ITceBpOKOA:

X = n

steps.add (x

while x > 1:
if x > a and f[x]
else if x > b and f[x]
else if x > ¢ and f[x]

1 + f[x - al]: x -= a
1 + f[x - b]: x -=Db
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OAHOMEpHEIE 3aAa9u BoccTranoBaeHUE OTBETA

BoccTanoBaeHne oTBeTa — OOpaTHBIE peébpa

ByaeMm BocCTaHaBAMBATH IIyTh C KOHIA! CTOSI B KAETKE X, CMOTPETh, U3
KaKOM KAETKU MOTAO ITOAYYMThCS 3HaueHue f(x).

O XX X

0 X1 1 X1 XX2X23X3 4 3

ITceBpOKOA:

X = n
steps.add (x
while x > 1:

if x > a and f[x] =1 + f[x - a]: x -= a
else if x > b and f[x] =1 + f[x - b]: x -=Db
else if x > ¢ and f[x] =1 + f[x - ¢]: x —-= ¢

steps.add (x)
reverse (steps)
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OpHOMEpPHEIE

BoccTranoBaeHUE OTBETA

BoccTaHOBAEHME OTBETa — XpaHEHNEe ITPEAKOB

ANST KQXKAOM KAETKH K He TOABKO BBISICHHM, 3@ KAKO€ MHUHHMAAbHOE

YHCAO IIPBDKKOB KY3HEYHUK MOXET AO HEe AOGpaTBCH, HO W 3daIIOMHHUM,
KAdKUM IIPDBIP)KKOM OH TyAd IIOIIAA.

HKO et al. (MKH CII6IY)
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OAHOMEpHEIE 3aAa9u BoccTranoBaeHUE OTBETA

BoccTaHOBAEHME OTBETa — XpaHEHNEe ITPEAKOB

ANST KQXKAOM KAETKH K He TOABKO BBISICHHM, 3@ KAKO€ MHUHHMAAbHOE
YMCAO IPBIXKKOB KY3HEUMK MOJKET A0 Heé A0OpaThCs, HO U 3aIIOMHUM,
KaKUM IPBDKKOM OH TyAa IOMAaA.

o 0 2 3 0 5 0 0 3 0 5 3 0 5 3 5

XIX] X

0 X1 1 X1 XX2X23X3 4 3

I[TceBAOKOA:
f[1] := 0
for k := 2, ..., n:
f[k] := infinity
if not h[k]:
if k > a and f[k] > 1 + f[k - a]:
plk] := a, f[k] (= 1 + £f[k - a]
if k > b and f[k] > 1 + f[k - b]:
plk]l := b, f[k] =1 + £[k - b]
if k > ¢ and f[k] > 1 + f[k - c]:

plk] := c, flkl] 1 + f[k - c]
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OAHOMEpHEIE 3aAa9u BoccTranoBaeHUE OTBETA

BoccTaHOBAEHME OTBETa — XpaHEHNEe ITPEAKOB

ANST KQXKAOM KAETKH K He TOABKO BBISICHHM, 3@ KAKO€ MHUHHMAAbHOE
YMCAO IPBIXKKOB KY3HEUMK MOJKET A0 Heé A0OpaThCs, HO U 3aIIOMHUM,
KaKUM IPBDKKOM OH TyAa IOMAaA.

o 0 2 3 0 5 0 0 3 0 5 3 0 5 3 5

0 X1 1 X 1 XX 2X2 3 X3 4 3
ByaeM BOCCTAHABAMBATH MYTh C KOHIIA: CTOSI B KAGTKE X, CABUTAThCS

Ha3aA Ha BEAWYHHY IIPBIKKA PDy.
[TceBpOKOA:

X = n
steps.add (x)
while x > 1:
X -= p[x]
steps.add (x)
reverse (steps)
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YucAo coueTaHm

CopepxaHue

@ OanomepnbIe 3apaun

e AByMepHEBIe 3apaUU
@ Yncao codeTaHmm

HKO et al. (MKH CII6rY) AMHAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025 24/ 51



AByMepHBIe 3aAa9n YucAo coueTaHm

YucAo coueTaHUM

ITocTanoBKa 3apauu:
@ EcTb n pa3zAuMYHBIX OO'BEKTOB.
@ BriOupaeMm M3 HUX K Pa3AMYHBIX (TOPSIAOK He Ba)KeH).

@ CKOABKO CII0cOB0B 3T0 caeraTh? O603HauMM Kak CK.
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AByMepHBIe 3aAa9n YucAo coueTaHm

YucAo coueTaHUM

ITocTanoBKa 3apauu:
@ EcTb n pa3zAuMYHBIX OO'BEKTOB.
@ BriOupaeMm M3 HUX K Pa3AMYHBIX (TOPSIAOK He Ba)KeH).
@ CKOABKO CII0cOB0B 3T0 caeraTh? O603HauMM Kak CK.

OG6LEKTEI MOKHO ITPOCTO TTPOHYMEPOBATh YMCAAMH OT 1 A0 N.
[pumep: n = 4, k = 2. Tloayuaem C? = 6.

CoueTanue
1, 2

wlp|N| =~
WO | W

_ == =] =] = -
NN NN NN N
Wl Wl Wl Wl w|w|w
RN RN RS
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AByMepHBIe 3aAa9n YucAo coueTaHm

YucAo coueTaHUM

Brruncaenne CX — komGrHaTOpHOE pereHwue:

BriObupaeM mepBBI OOBEKT N CTTOCOOAMM.
BribupaeM BTOpOM OOBEKT U3 OCTaBIIKMXCA N — | CrIocoOOM.

°

°

@ BriGupaeM k-1 00BEKT M3 OCTABIIUXCA N — K + 1 crmocoboM.

o Kakpoe codeTaHue MOAYUMAOCH k! pa3 B pa3zAUdHBIX
MOPSIAKAX.

o [TosTromy nopenum orBeT Ha k! =1-2-3---k.

IToAayuaeM, 4TO
n-(n—1)---(n—k+1)

ck =
n 1-2---k
B 1-2-~(n—k)x(n—k+1)-(n—k+2)-~~n
o -2---(n—k) 1.-2...k
n!
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AByMepHBIe 3aAa9n YucAo coueTaHm

YucAo coueTaHUM

Brruncaenne CX — komGrHaTOpHOE pereHwue:
@ BriOrpaeM HepBbIMl OOBEKT N CIIOCOOAMMU.

BribupaeM BTOpOlM OOBEKT U3 OCTaBIIUXCA N — | Cr1ocoOoM.

°

°

@ Bribupaem k-it 06beKT U3 ocTaBiiuxcsa n — k + 1 crmocobom.

o Kaykpoe coueTanne IOAyYHAOCH k! pas B pa3sAnMYHBIX
MOPSIAKAX.

o [TosTomy nmopeaum oTBeT Ha k! =1-2-3---k.

Hrtorosas gopmyaa:
n!
Ch=—" =
T k! x (n—k)!
ITpumep: n = 4, k = 2. [ToayuaeMm

oo 1:2:3.4 24

4T 1.2%x1-27 4
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AByMepHBIe 3aAa9n YucAo coueTaHm

YucAo coueTaHUM

Brruncaenme CX — cepénme K mopzapagam:
@ PaccMoTpuM OGBEKT C HOMEDPOM .
@ Ecam MBI BEIOEpEM ero, u3 n — 1 ocTaslIerocs o0beKTa Hy KHO
OyaeT BBIOpaATh emié k — 1.
@ Ecam MBI He BBIOEpeM ero, n3 n — 1 ocTaBirerocss o6 LEKTa
HYJ>KHO OyAeT BbIOpaTh emé k.
IToaygaeMm, gTO
Ck=cCckl+cCk ).
Basza: C) =1, CX =0 upu k < 0 uru k > n.
[pumep: n = 4, k = 2. Tloayuaem C? = 6.
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AByMepHBIe 3aAa9n YucAo coueTaHm

YucAo coueTaHUM

n\k|-1[0]1]2(3]4
0 0 |1]10(0]0]0O0
| 0O |12]2(0]10]0
2 O |2]2[2]10]0
3 O |22 [2]?2]0
4 O |22 f2]2?]°¢?

IToaygaeMm, gTO
k _ k—1 k
Ch,=C,_; +Chy.

Basza: C) =1, CX =0 upu k < 0 uau k > n.
Ipumep: n = 4, k = 2. Tloayuaem C? = 6.
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AByMepHBIe 3aAa9n YucAo coueTaHm

YucAo coueTaHUM

n\k|-1[0]1]2(3]4
0 0 |1]10(0]0]0O0
| O|1]1({0]0]0
2 0O |11]12(1]10]0
3 0O |1]133]1]0
4 0 |1]4|6]4]1

IToaygaeMm, gTO
Ck=cCckl+cCk ).

Baza: Cj = 1, c§20npuk<0mnk>n.
Ipumep: n = 4, k = 2. Tloayuaem C? = 6.
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AByMepHBIe 3aAa9n YucAo coueTaHm

YucAo coueTaHUM

n\k|-1[0]1]2(3]4
0 0 |[1]10(0]0]0O0
| O |1]1[0]0]O
2 0111211010
3 0O |1]13[3]1]0
4 0O |1]4|6]4]1

IToaygaeMm, gTO
Ck=cCckl+cCk ).

Baza: Cj = 1, c§20npuk<0mnk>n.
Ipumep: n = 4, k = 2. Tloayuaem C? = 6.
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AByMepHBIe 3aAa9n YucAo coueTaHm

YucAo coueTaHUM

sl =]~
(=] o) o) Neo) Neol
— === =] O
Bl WIN—| O] —
(op] ROV B Nen) Haw) O]
N ] Re) Nl Nan] JOV)

= OO OO =

ITceBAOKOA:

for n := 0, ..., maxN:
c[n][0] =1
for ¥k :=1, ..., n:

c[n][k] :=c¢c[n - 1][k - 1] + ¢[n - 1]1[k]
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CopepxaHue

@ OanomepnbIe 3apaun

e AByMepHEBIe 3apaUU

@ HawmboAarbIast o6I1ast MOAIIOCACAOBATEALHOCTE

HKO et al. (MKH CII6rY) AMHAMIYEeCKOe MPOrpaMMUPOBAHMIE

HauGoabmas o01as MOAMOCAEAOBATEABHOCTE

15.10.2025

28/ 51



ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD
OnpepenreHnd:
@ [lopAnoCAEAOBATEABHOCTDH IIOCAEAOBATEABHOCTH D1, P2, - - -, Pk

(OypeM 0003HAYATH KaK Pi. k) — 3TO IOCAEAOBATEABHOCTD
Diy» Piys -+ Diy AAT HHAEKCOB 1 <11 < iz < ... < < k.

o O01as IMOAIIOCACAOBATEABHOCTD 1. g, W by n — 3TO

MMOCAEAOBATEABHOCTD, SBASIONIASICS TTOATIOCAEAOBATEABHOCTHIO
1 AAS A, U AAS b.

ITocTaHoOBKa 3apadm:
@ EcTth ABe mocAepOBATEABHOCTH di. m W by p.

@ Tpebyercs HAUTH OOIIYIO IIOAIIOCAEAOBATEABHOCTD
MaKCUMAABHOW AAWHBI.

W3 yero uMeHHO COCTOST IIOCA€AOBATEABHOCTH — HE BA>XHO.
Mb1 6YAeM PaCcCMaTpUBATL TTIOCACAOBATECABHOCTHU ITEABIX YUMCEA.
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD
INpumep:
ea=(1,2,4,6,3), m=5
eb=(51,4,2,6,3,2),n="7

Veaun Ka3smenko et al. (MKH CIIGI'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025

30/51



ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD
INpumep:
ea=(1,2,4,6,3), m=5
ob=(51,4,26,32), n="7
o Hawmbonabmias o01iasi IIOAIIOCAEAOBATEABHOCTE:
p=(1,2,6,3), eé AAuHa paBHa 4.
Kak mnopatiocaepoBaTeAbHOCTD a: p = (ay, Az, g, ds).
Kaxk moapnocaepoBaTeAbHOCTE b: p = (be, b, bs, bg).
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD
INpumep:
ea=(1,2,4,6,3), m=5
ob=(51,4,26,32), n="7
o Hawmbonabmias o01iasi IIOAIIOCAEAOBATEABHOCTE:
p=(1,2,6,3), eé AAuHa paBHa 4.
Kak mnopatiocaepoBaTeAbHOCTD a: p = (ay, Az, g, ds).
Kaxk moapnocaepoBaTeAbHOCTE b: p = (be, b, bs, bg).

@ Apyrou ONTUMAALHBIN OTBET:
qg=(1, 4,6, 3), eé pArnHA Tak>Ke paBHa 4.
Kak MOATIOCAeAOBATEABHOCTE a: q = (aq, as, dg, As).
Kak mopriocaepoBaTeAbHOCTD b: g = (ba, bz, bs, be).
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD
CBOAMM K CAEAYIOIINM TIOA3aAAYaM:

@ AaHbl TpedUKChl TOCACAOBATEABHOCTEM a U b: ai. ; v by j.

o Hariaém mx HauGOABNIYIO OOMIVIO IIOATIOCAEAOBATEABHOCTS.
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD
CBOAMM K CAEAYIOIINM TIOA3aAAYaM:

@ AaHbl TpedUKChl TOCACAOBATEABHOCTEM a U b: ai. ; v by j.

o Hariaém mx HauGOABNIYIO OOMIVIO IIOATIOCAEAOBATEABHOCTS.
Pemienve mmoasapauu AAst Ay ; U by
[TycTh onTHMaABHOE pelleHre HEIlyCTO (MHAa4ye BCE OUEBUAHO).
PaccMoTpuM mocaepHee 4MCAO B HEM.
3TO YMCAO PABHO KAKOMY-TO dy (1 < x < i).

OTO YKCAO TAKXKe PAaBHO KaKOoMy-TO by (1 <y <j).

3HAUUT, AAS TIOAYYEHHUS OINTUMAALHOTO pelleHus: Hy>KHO
PEIIUTDb ITOA33AAYY AASL IPE(PUKCOB 1. x1 U b1y U
MPUININCATH K TOAYYEHHOMY PENIeHNI0 3TO YUCAO (OHO PABHO
ax ¥ by).

e Ecau nap (x,y) HECKOABKO, . . .
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD
CBOAMM K CAEAYIOIINM TIOA3aAAYaM:

@ AaHbl TpedUKChl TOCACAOBATEABHOCTEM a U b: ai. ; v by j.

o Hariaém mx HauGOABNIYIO OOMIVIO IIOATIOCAEAOBATEABHOCTS.
Pemienve mmoasapauu AAst Ay ; U by
[TycTh onTHMaABHOE pelleHre HEIlyCTO (MHAa4ye BCE OUEBUAHO).
PaccMoTpuM mocaepHee 4MCAO B HEM.
3TO YMCAO PABHO KAKOMY-TO dy (1 < x < i).

OTO YKCAO TAKXKe PAaBHO KaKOoMy-TO by (1 <y <j).

3HAUUT, AAS TIOAYYEHHUS OINTUMAALHOTO pelleHus: Hy>KHO
PEIIUTDb ITOA33AAYY AASL IPE(PUKCOB 1. x1 U b1y U
MPUININCATH K TOAYYEHHOMY PENIeHNI0 3TO YUCAO (OHO PABHO
ax ¥ by).

e Ecau nap (x,y) HECKOABKO, HAUAEM Aydlllee U3 PELIeHUN AAS
BCEX TAKUX IIap.
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD
CBOAMM K CAEAYIOIINM TIOA3aAAYaM:

@ AaHbl TpedUKChl TOCACAOBATEABHOCTEM a U b: ai. ; v by j.

o Hariaém mx HauGOABNIYIO OOMIVIO IIOATIOCAEAOBATEABHOCTS.
Pemienve mmoasapauu AAst Ay ; U by
[TycTh onTHMaABHOE pelleHre HEIlyCTO (MHAa4ye BCE OUEBUAHO).
PaccMoTpuM mocaepHee 4MCAO B HEM.
3TO YMCAO PABHO KAKOMY-TO dy (1 < x < i).

OTO YKCAO TAKXKe PAaBHO KaKOoMy-TO by (1 <y <j).

3HAUYUT, AASI TOAYUYEHUST OTITUMAABHOTO PEIIeHUs HY>KHO
PEIIUTDb ITOA33AAYY AASL IPE(PUKCOB 1. x1 U b1y U
MIPUTTACATE K TTOAYUYEHHOMY DPEIIeHNI0 9TO YUCAO (OHO PaBHO
ax ¥ by).

e Ecau nap (x,y) HECKOABKO, MOXKHO PacCMAaTPUBaTh TOABKO
MaKCHUMaAbHBEIE X H Y.
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD

2

-

0 - TN [TCY N
ow,:;ww.—o)s_‘
olo|lo|lolo|lolo

olo|lo|o|o|o| —|w
olo|lo|lo|—|ol |-
ool oo o wl e
olo|lo|vd| o of

olw|lo|o|lo|o|un|le
alo|lo|o|lo|o|o|w
=] Fol Kol 1] Fol Fa) ] X

Ipumep:
ea=(1,2,4,6,3), m=>5
eb=(51,4,2,6,3,2), n="7%
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD

2
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@ f(i,j) —oTBeT AASL a1 ; ¥ by j IPH YCAOBHH, 9TO Q; = b;
e bBasa: f(i,0) = f(0,j) =0

e OTtmeT: max max f(i,j)
i=0.m j=0..n

e Acumnroruka: O(m?n?) spemenu, O(mn) namstu
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD

bj S|1(4(2(|6(|3]2
a |iNjlO|[1[2]|3]|4[5]|6]7
0 ojojofofofofo|o
1 1 ojof1fofofo|0]o0
2 2 0O[0)JO0f[0]2[0]|0]|2
4 3 ojofjof2(0f0|0]O0
6 4 ojojofofo0|3|0]0
3 5 oOjojofofof0of4]0
., 1 - 1:
., J - 1:

max (£[i]1[]j], £[ullv] + 1)
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD

2
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Ipumep:
ea=(1,2,4,6,3), m=>5
eb=(51,4,2,6,3,2), n=7
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD

2

-

W | | Do
ow,:;ww.—o)s_‘
(] ool o) Ner] o) Nen] New)
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—_l—_ = = =] O N -
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Sl W]~ w
NG V] B O] 1 I el (O] I )

@ g(i,j) — Ayumuit u3 oTBeTOB B IpsiMoyroAbHUKE [0..7] X [0..]]
e ba3sa: ¢g(i,0) = g(0,j) =0
e Ortger: g(m,n)

e Acmmnroruka: O(m%n?) Bpemenu (22?2), O(mn) namaTu
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD

2

-
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(=] fo) o] Nl fol Nl Rl
NN N —] O] &~

@ g(i,j) — Ayumuit u3 oTBeTOB B IpsiMoyroAbHUKE [0..7] X [0..]]

@ Bce perrenusi, B KOTOPBIX ITIOCAEAHEE UHUCAO HE SBASICTCS
OAHOBPEMEHHO a; U bj, y’Ke yuTeHbl AUOO B NIPSIMOYI'OABHUKE
[0..7] x [0..j — 1], AuGo B mpsimoyToabHUKe [0..i — 1] X [0..f]

e Acumnrotuka: O(mn) Bpemenu, O(mn) namMstu
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ABYMEpHBIE 3aAaUM HauGoasIras obmasi MOAITOCAEAOBATEABHOCTE

Haunboabniag oO1iasg IMOAIIOCAEAOBATEABHOCTD

2

-

W | | Do
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(] ool o) Ner] o) Nen] New)
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for i := 1, ..., m:
for j := 1, ..., n:
glil[j] := max (g[i]l[j - 11, gli - 11[31)
if a[i] = b[jl:
glil[j] := max (g[il[j1, gli - 11[F - 1] + 1)
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PepakIIMoOHHOE pacCTosHUIE

CopepxaHue

@ OanomepnbIe 3apaun

e AByMepHEBIe 3apaUU

@ PepakilMOHHOE pacCTOsSHUE
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AByMepHBIe 3aAa9n PepakimoHHOE paccTosHEIE

PepakimmoHHOE pacCTosTHUE
OnpepeneHue:

@ PepaKIMOHHOE paccTosHME (MAM PACCTOSHUE /\eBeHITelNHa)
d(s,t) MEXAY ABYMsi CTPOKAMHU S U [ — 3TO MUHHUMAABHOE
KOAWYECTBO AOOABAEHUM, YAAAEHUU M 3aMEH CHUMBOAOB,
KOTOpPBIE HYKHO CAEAATh C S, YTOOBI TTOAYUUTH .

IMpumep:
o d(gets,goat) = 3: gets —» get £79% got *a, goat.

o — t— —t
Apyro# criocob: gets 7o, gots 2 goas ° goat.
ITocTaHnoBKa 3apauu:

o [To ABYM A@HHBIM CTPOKaM TpebyeTcsl HaWTU PEeAaKITMOHHOe
pacCTosiHUe MEeXKAY HUMU.

3ameuaHue:
o CTpOKM S M [ pPaBHOIIPABHBL K KaKAOMY AEUCTBHUIO €CThb

oOpaTHoe. EcAM BBIIOAHUTL OOpaTHBIE ACMCTBUS B 0OPaTHOM
HOPSIAKE, U3 { IIOAYYHTCS S.
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AByMepHBIe 3aAa9n PepakimoHHOE paccTosHEIE

PepakimmoHHOE pacCTosTHUE

CBOAMM K CAEAYIOIINM TIOA3aAAYaM:
@ AaHbl 11peduKchl (Hayana) CTPOK s U L S1.; (IpeduKc CTPOKHU S
AAMHEL §) ¥t ; (TPedUKC CTPOKU | AAWHEL j).
o HalpéM pepaKIIMOHHOE pacCTOSHME MeKAY HUMU.
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AByMepHBIe 3aAa9n PepakimoHHOE paccTosHEIE

PepakimmoHHOE pacCTosTHUE

CBOAMM K CAEAYIOIINM TIOA3aAAYaM:
@ AaHbl 11peduKchl (Hayana) CTPOK s U L S1.; (IpeduKc CTPOKHU S
AAMHEL §) ¥t ; (TPedUKC CTPOKU | AAWHEL j).
o HalpéM pepaKIIMOHHOE pacCTOSHME MeKAY HUMU.
Perienuie TIOA3aAQU¥ AAS Sy U By )
@ Ecau s; = t;, mepelpEM K PelIeHHIO TOA3aAAYN AAS S1 j—1 U b1 j_1.
@ B IpOTHMBHOM CAydYae ONTUMAaAbHas MOCAEAOBATEABHOCTH A€MCTBUM

HEIyCTa, u AU0O C S;, AMOO C t; CAyYHMAOCH XOTs OBl OAHO AeHCTBHE.

@ PaccMoTpuM Kakoe-HUOYAB U3 3THUX AEUCTBUIA.
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PepakIIMoOHHOE pacCTosHUIE

PepakimmoHHOE pacCTosTHUE

CBOAI/IM K CACAYIOIIUM IIOA3aAQYAM:

AaHbl 1pedUKchl (HauyaAa) CTPOK S U [: S1.; (IIpedUuKC CTPOKU §
AAMHEL §) ¥t ; (TPedUKC CTPOKU | AAWHEL j).
HalipéM pepaKIIMOHHOE PAcCTOsSTHUE MeXKAY HUMM.

Peltennie mop3apauu AASL Sy Uty

Ecam 5; = t;, mepedAEM K PEIIeHUI0 TTOA3AAAIM AAS S1.;—1 U b1 j_1.

B IpOTHUBHOM CAydYae ONTUMAaAbHas MOCAEAOBATEABHOCTH AeMCTBUU
HEIyCTa, u AU0O C S;, AMOO C t; CAyYHMAOCH XOTs OBl OAHO AeHCTBHE.

PaccmoTpuM kakoe-HUOYABR U3 3THUX AEUCTBUIM.

Ecam 3TO ypaneHme, TO 3TO yAAAEHHE CUMBOAA S;. AeraeM ero u
MEPeXOAMM K TIOA3AAAYe AAS S ;1 ¥ 11 .

Ecau 310 p0GaBAeHMe, TO 3TO A0GaBAeHUEe CUMBOAA ;. Aeraem ero u
IIePeXOAUM K TTOA3aAaYe AAS S1.; U £ j_1.

EcaAm 3TO 3amMeHa, TO 3TO 3aMeHa CUMBOAA S; HAa CHUMBOA tj. ,A,eAaeM
eé u IIepexoAruM K IIOA3apAQ4e AAA Sy ;1 U t1__]'_1.
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AByMepHBIe 3aAa9n PepakimoHHOE paccTosHEIE

PepakimmoHHOE pacCTosTHUE

£ glolalt

si|iNjlo[1[2]3]4

[Tpumep: 0 |lof[t]2[3]4
@ s =gets g 1 110|123

o t = goat el 2 [2]1|1]2]3
t|] 3 [3]2]2]2]2

s| 4 [4[3]3]3][3

e Basza: d(i,0) =i, d(0,j) =j
e Otget: d(m,n), TAe M — AAMHA CTPOKH S, @ N — AAMHA CTPOKH ¢

o Acumnrorrka: O(mn) Bpemenn, O(mn) naMsaTH

VBan Kasmenko et al. (MKH CII6IY) AMHaAMIYECKOe MPOrpaMMHUPOBAHIE 15.10.2025 &/ &l



AByMEpHEIE 3aAa9H PepakimonHOE paccTosHMe

PepakimmoHHOE pacCTosTHUE

£ glolalt
si|iNjlO]1]2]3]4
ITpunmep: 0 |o|1|[2]3]4
@ s =gets g 1 110|123
@ t =goat e 2 21111213
t 3 312(2]12]2
S 4 4 (3131313
ITceBpOKOA:
for i =1, ..., m:
for j =1, ..., n:
if s[i] = t[j]:
dfil[jl := d[i - 1113 - 11
else:
dfi][J] := 1 + min (d[i - 1]I[] 1,

d[l - 1][] - 1]/
d[i 103 - 11)

Veaun Ka3smenko et al. (MKH CIIGI'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025
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CTpoka u mabAoH

CopepxaHue

@ OanomepnbIe 3apaun

e AByMepHEBIe 3apaUU

@ CTpoKa u 1mabroH
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AByMEpHEIE 3aAa9H CTpoka u mabAoH

Crpoka n nmabAOH

OnpepenreHnd:

@ [IIabAOH — BTO CTPOKA, KOTOPasa MOJKET COAEP KaTh
cIenraAbHBIE CUMBOALBL '?' m '*'.

@ OOBIYHOMY CUMBOAY ITTabAOHA MOKHO TIOCTaBUTH B
COOTBETCTBUE POBHO OAUH TAaKOM >Ke€ CHMBOA CTPOKH.

o CnenmanbHOMY CMMBOAY '?' MOYXKHO IIOCTAaBUTH B
COOTBETCTBUE POBHO OAMH AIOOOM CUMBOA CTPOKH.

i

¢ CrenmManbHOMY CHMBOAY ‘*' MOJKHO IOCTABUTH B
COOTBETCTBHE AIOOYIO (B TOM UHUCAE U IIYCTYIO)
ITIOCAEAOBATEABHOCTh AIOOBIX CUMBOAOB CTPOKH.

o CTpoKa s AAMHBI M COOTBETCTBYeT MIAOAOHY D AAMHBL I, €CAR
OHA pa30MBaeTCs HA N YacTel TakK, 4To -9 4aCTh CTPOKU
COOTBETCTBYET {-My CUMBOAY LIAOAOHA.
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AByMEpHEIE 3aAa9H CTpoka u mabAoH

Crpoka n nmabAOH

ITocTaHOBKa 3apaum:

@ [lo AQHHBIM S M p HY>KHO OIIPEAEAUTH, COOTBETCTBYET AN
CTPOKA § IIAOAOHY P.
Ipumep:
@ s = button, p= ?u*t*n
e CooTBeTCTBUE:
b u t t o n
? u * t * n
@ Apyrou cmocoo:
b u t to n
? u * t * n
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AByMEpHEIE 3aAa9H CTpoka u mabAoH

Crpoka n nmabAOH

CBOAUM K CAEAYIOIIMM MOA3aAaYaM:

@ AaHbl 1TpeUKCHl (HayaAa) CTPOKU S U m1abAoOHa [: Sy ;
(TpedmKC CTPOKM S AAMHEL §) U p1.; (MpeduKe 1madAoHa p
AAUHEI j).

@ BuisicHuM, ecTh AW MeXXAY HUMM COOTBETCTBUE.
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CTpoka u mabAoH

Crpoka n nmabAOH

CBOAMM K CAEAYIOIINM TIOA3aAAYaM:

@ AaHbl 1TpeUKCHl (HayaAa) CTPOKU S U m1abAoOHa [: Sy ;
(TpedmKC CTPOKM S AAMHEL §) U p1.; (MpeduKe 1madAoHa p
AAUHEI j).

@ BrISICHUM, eCcThb AW MEeRAY HUMHU COOTBETCTBHE.

Pelnenue mop3apauu Anst Sy.; U Py

@ Ecam p; — OOBIYHBEIN CMMBOA, CPABHUM €IO C S; M B CAydde PAaBEeHCTBA
[IePEHAEM K PELICHUIO ITOA3AAAYM AAS S1.;—1 U P1.j_1.

@ Ecau p; = ?, nepelip€M K PelIeHUIO IIOA3AAAYM AAS S|, j—1 M P1..i—1-
)j J

@ Ecam p; = *, COOTBETCTBHE €CTh TOIAQ U TOABKO TOTAQ, KOTAA
COOTBETCTBUE €CTh XOTsA Obl B OAHOM M3 ITOA3AAAY A S1.x U P1.j—1
npu 0 < k < 1.

3aMeuaHue:

@ UToORI 6a3a OblAa ITPOCTOM, AOTIHIIIEM K 0DOerM CTPOKaM CIepeAur
OAVHAKOBBIU CIIEITMAABHBIM CUMBOA, HAaIpuMep, #.
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AByMEpHEIE 3aAa9H CTpoka u mabAoH

Crpoka n nmabAOH

Si #|bluflt]t|lofn
pilj\Ni|1]2]|3[4]|5(|6]|7
# 1 1{ojo0]JOfO0|O]O
? 2 o(f1]0|lO0]O|O]O
u 3 o(foj1[0]O|O]O
* 4 o(foj1|1|1|1]1
t 5 o(fojo|1|]1|[O]O
* 6 ojofof(1]1]|1]1
n 7 o(fojo|o|Oo|O]|1

e Baza: f(0,0) =1, f(i,0) =0 npu i >0, f(0,j) =0 mpu j >0
e Orsert: f(m,n)

e Acumnroruka: O(m?n) Bpemenu (22?2), O(mn) namsru
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AByMEpHEIE 3aAa9H CTpoka u mabAoH

Crpoka n nmabAOH

ITceBAOKOA,:

for i := 1, ..., m:

for j 1, ..., n:
if p[j] = "*":
£Li1031 = 0
for k := 0, ., i:

fL4i1031 := £[i]1[J]1 or f£[kI[J - 1]
else if p[j] = '?":

£ri103]1 = £[1 - 11[J - 1]
else:

fLi1031 := £[1i - 1][J - 1] and (s[i] = p[3J])

e baza: f(0,0) =1, f(i,0) =0npu i >0, f(0,j) =0 mpu j >0
e Ortger: f(m,n)

e Acumnroruka: O(m?n) Bpemenu (22?2), O(mn) namstu

Veau Kasmenko et al. (MKH CII6I'Y)
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AByMEpHEIE 3aAa9H CTpoka u mabAoH

Crpoka n nmabAOH

Si #|bluflt]t|lofn
pilj\Ni|1]2]|3[4]|5(|6]|7
# 1 1{oj0]JOfO0O|O]O
? 2 of1]o0|lO0]O|O]O
u 3 0O(0|1|[0]O0|O]O
* 4 ofoj1|1]1|1]1
t 5 o(fojof1]1|O]O
* 6 ojofof1]|1[1]1
n 7 o(fojo|lo|jOo|O]1

an/I pj: *:
o f(i,j)=1£0,j—1)V...VI(i—1,j—1)VI(ij—1)
@ f(i—1,))=f(0,j—1)V...Vf(i—1,j—1)
o 3uauwnr, f(i,j) = f(i — 1,j) V(i,j — 1)
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AByMepHBIe 3aAa9n

CTpoka u mabAoH

Crpoka n nmabAOH

ITceBAOKOA,:
for i := 1, ..., m:
for j := 1, ., n:

if p[j] = "*':
£li103] == £[1 - 1][3] or £[i][] - 1]
else if p[j] = '?":
£Li103] == £[1 - 11[3 - 1]
else:
£li]103]1 := £[i - 11[J - 1] and (s[i] = p[J])
e Basza: f(0,0) =1, f(i,0) =0 upu i > 0, £(0,j) =0 upu j >0
e Ortger: f(m,n)

e Acumnrorrka: O(mn) Bpemenu, O(mn) maMsaTH

Veau Kasmenko et al. (MKH CII6I'Y)

AMHaMUYeCKOe MporpaMMHIPOBaHUE 15.10.2025 42/51



HawuGoabImasi BO3pacTaromasi IOATOCAGAOBATEALHOCTE

CopepxaHue

@ OanomepnbIe 3apaun

e AByMepHEBIe 3apaUU

@ Hauboablllasg Bo3pacTarolas IOAIIOCAEAOBATEABHOCTb
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AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

Hawnboarbltag Bo3pacTalonias MOATTOCAEAOBATEABHOCTH
OnpepenreHnd:

@ [ToanmocAepAOBaTEABHOCTL ITOCAEAOBATEABHOCTH d1, A2, - .., dn
(6ypeM 0003HAUATH KaK U1, 5) — 3TO IIOCAEAOBATEABHOCTD
Uiy, Qiyy .., A, AASTI HHAEKCOB 1 < i <ip <... <Ip < I

@ IToannocAEAOBATEABHOCTb AAMHBI K, AAST KOTOPOM BBITIOAHEHO
a;, < aj, < ...< @Q;, HA3LIBACTCSI BO3PACTAIOIIECH.

IMocTaHOBKa 3aAauM:
@ EcTh MOCAeAOBAaTEALHOCTE df. p.

@ TpelGyeTcs HaUTHU €€ BO3PACTAIONIYIO TTOAITIOCAEAOBATEABHOCTD
MAKCUMAABHON AAWHBI.

N3 yero uMeHHO COCTOMT TTOCAEAOBATEABHOCTE — He Ba’kKHO.
Me1 6yaeM paccMaTpUBaTh IOCAEAOBATEABHOCTD LIEABIX YHCEA.
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Hawnboarbltag Bo3pacTalonias MOATTOCAEAOBATEABHOCTH
INpumep:
ea=(3,6,1,9,72,4,8,5), n=09.

@ Hauboabiiiasi Bo3pacTarolasi IIOAIIOCAEAOBATEABHOCTD:
p=(1,2,4,5), eé AAuHa paBHa 4.
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AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
INpumep:
ea=(3,6,1,9,7,2,4,8,5), n=09.
@ Hauboabiiiasi Bo3pacTarolasi IIOAIIOCAEAOBATEABHOCTD:
p=(1,2,4,5), eé AAuHa paBHa 4.
@ Apyrou ONTUMAALHBIN OTBET:
qg = (3,6, 7, 8), eé pAAmHA TakKe paBHa 4.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
INpumep:
ea=(3,6,1,9,7,2,4,8,5), n=09.
@ Hauboabiiiasi Bo3pacTarolasi IIOAIIOCAEAOBATEABHOCTD:
p=(1,2,4,5), eé AAuHa paBHa 4.
@ Apyrou ONTUMAALHBIN OTBET:
qg = (3,6, 7, 8), eé pAAmHA TakKe paBHa 4.

o Fmié opArH OIITHMMAABHBIM OTBET:
r= (1,2, 4, 8), eé AAMHa Tak>Ke paBHa 4.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
IToa3apaum:
@ BbyaeMm pelmraTes 3apady Ha IpedHKcax MOCAEAOBATEABHOCTH.

@ BrimwmiiieM Bce BOo3pacTaroline IIOAIIOCA€AOBATEABHOCTH:
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
IToa3apaum:

o BYAQM peniaTs 3apAd49y Ha Hpeql)I/IKCElX IIOCAEAOBATECABHOCTH.

@ BrinmiieM Bce BO3PACTAIOIINE TOATIOCAEAOBATEABHOCTH:
ea=(3),n=1:3
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
IToa3apaum:

o BYAQM peniaTs 3apAd49y Ha Hpeql)I/IKCElX IIOCAEAOBATECABHOCTH.

BrinuiiieM Bce BO3PACTAIOIINE ITOAIIOCA€AOBATEABHOCTH:

°
ea=(3),n=1:3
(*]

a=(3,6), n=2:3, 6; 36.
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AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
IToa3apaum:
e ByaeMm periaTh 3apavy Ha mpedrKcax MOCAEAOBATEABHOCTH.
@ BrimwmiiieM Bce BO3PACTAIOIINE MOAIOCACAOBATEALHOCTH:
ea=(3), n=1:3.
e a=(3,6), n=2:3, 6; 36.
ea=(3,6,1),n=3:1, 3, 6; 36.
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HawuGoabImasi BO3pacTaromasi IOATOCAGAOBATEALHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
IToa3apaum:
@ BbyaeMm pelmraTes 3apady Ha IpedHKcax MOCAEAOBATEABHOCTH.
@ Brimmuiiem Bce Bo3pacTaroliye MOAIIOCAEAOBATEABHOCTH:
° a:(3) n=1:3.
e a=(3,6), n=2:3, 6; 36.
ea=(3,6,1),n=3:1, 3, 6; 36.
ea=(3,6,1,9),n=4:1,3,6,9; 36, 19, 39, 69; 369.
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HawnboAabIas BO3pacCTaroliasa TOAITOCACAOBATCABHOCTD

IToa3apaum:
@ BbyaeMm pelmraTes 3apady Ha IpedHKcax MOCAEAOBATEABHOCTH.
@ Brimmuiiem Bce Bo3pacTaroliye MOAIIOCAEAOBATEABHOCTH:
° a:(3) n=1:3.
e a=(3,6), n=2:3, 6; 36.
ea=(3,6,1),n=3:1, 3, 6; 36.
ea=(3,6,1,9),n=4:1,3,6,9; 36, 19, 39, 69; 369.
ea=(3,6,1,9,7),n=5:1,3,6, 79 36, 17, 37, 67, 19, 39, 69;

367, 369.
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HawnboAabIas BO3pacCTaroliasa TOAITOCACAOBATCABHOCTD

IToa3apaum:

ByaeM pelath 3apauy Ha TpeUKcax MOCAEAOBATEABHOCTH.
BeIruiieM Bce BO3PACTAIOIINe MTOAITOCACAOBATEABHOCTH:
a=(3), n=1:3.

=(3,6), n=2: 3, 6; 36.

=(3,6,1), n=13: 1, 3, 6; 36.

=(3,6,1,9),n=4:1,3,6,9; 36, 19, 39, 69; 369.

=(3,6,1,9,7), n=5:1,3,6,7 9; 36, 17, 37, 67, 19, 39, 69;
367, 369.

=(3,6,1,9,7,2),n=6:1,2, 3,67 9; 12, 36, 17, 37, 67, 19,
39, 69; 367, 369.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
IToa3apaum:
@ BbyaeMm pelmraTes 3apady Ha IpedHKcax MOCAEAOBATEABHOCTH.
@ Brimmuiiem Bce Bo3pacTaroliye MOAIIOCAEAOBATEABHOCTH:
° a:(3) n=1:3.
=(3,6), n=2: 3, 6; 36.
=(3,6,1),n=3:1, 3, 6; 36.
=(3,6,1,9),n=4:1,3,6,9; 36, 19, 39, 69; 369.
=(3,6,1,9,7), n=5:1,3,6,7 9; 36, 17, 37, 67, 19, 39, 69;
367, 369.
=(3,6,1,9,7,2),n=6:1,2, 3,67 9; 12, 36, 17, 37, 67, 19,
39, 69; 367, 369.
=(3,6,1,9,7,2,4), n=%1,2,3,4,6, 7 9; 12, 14, 24, 34,
36, 17, 37, 67, 19, 39, 69; 124, 367, 369.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
IToa3apaum:
@ BbyaeMm pelmraTes 3apady Ha IpedHKcax MOCAEAOBATEABHOCTH.

@ BrimwmiiieM Bce BOo3pacTaroline IIOAIIOCA€AOBATEABHOCTH:

ea=(3,6,1,9724,8), n=8:
1,2 3,4,6,7 8,9
12, 14, 24, 34, 36, 17, 37, 67, 18, 28, 38, 48, 68, 78, 19, 39, 69
124, 367, 128, 148, 248, 348, 368, 178, 378, 678, 369;
1248, 3678.

UBau Kasmenko et al. (MKH CIIGIY) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025

46/ 51



AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
IToa3apaum:
@ BbyaeMm pelmraTes 3apady Ha IpedHKcax MOCAEAOBATEABHOCTH.
@ Brimmuiiem Bce Bo3pacTaroliye MOAIIOCAEAOBATEABHOCTH:
ea=(3,6,1,9724,8), n=8:
1,2, 3,4,6,7 8,9;
12, 14, 24, 34, 36, 17, 37, 67, 18, 28, 38, 48, 68, 78, 19, 39, 69;
124, 367, 128, 148, 248, 348, 368, 178, 378, 678, 369;
1248, 3678.
ea=(3,6,1,9,7,2,4,8,5),n=09:
1! 2Y 3Y 4Y 5Y 6Y 7’ 8’ 9;
12, 14, 24, 34, 15, 25, 35, 45, 36, 17, 37, 67, 18, 28, 38, 48, 68,

78, 19, 39, 69;
124, 125, 145, 245, 345, 367, 128, 148, 248, 348, 368, 178, 378
678, 369;

1245, 1248, 3678.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenwme 1:

@ YTO HY’>KHO IOMHUTH IIPO BO3PACTAIOIIYIO
[IOAIIOCAEAOBATEABHOCTD, UTOObI AOCTPAaUBaThL €€ clipaBa?
TOABKO TOCAEAHUH SAEMEHT.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenwme 1:
© UTO HY’KHO MOMHUTH IIPO BO3PACTAIOIIYIO

[IOAIIOCAEAOBATEABHOCTD, UTOObI AOCTPAaUBaThL €€ clipaBa?
TOABKO TOCAEAHUH SAEMEHT.

ea=(3),n=1:3
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenwme 1:

@ YTO HY’>KHO IOMHUTH IIPO BO3PACTAIOIIYIO
[IOAIIOCAEAOBATEABHOCTD, UTOObI AOCTPAaUBaThL €€ clipaBa?
TOABKO TOCAEAHUH SAEMEHT.

ea=(3),n=1:3.
@ a=(3,6), n=2:3, 6;76.
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AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenwme 1:

@ YTO HY’>KHO IOMHUTH IIPO BO3PACTAIOIIYIO
[IOAIIOCAEAOBATEABHOCTD, UTOObI AOCTPAaUBaThL €€ clipaBa?
TOABKO TOCAEAHUH SAEMEHT.

ea=(3),n=1:3
ea=(3,6), n=2: 3, 6; 76.
ea=(3,6,1),n=3:1, 3, 6; 76.
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HawuGoabImasi BO3pacTaromasi IOATOCAGAOBATEALHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenwme 1:

@ YTO HY’>KHO IOMHUTH IIPO BO3PACTAIOIIYIO
[IOAIIOCAEAOBATEABHOCTD, UTOObI AOCTPAaUBaThL €€ clipaBa?
TOABKO TOCAEAHUH SAEMEHT.

a:(3) n=1:3.
=(3,6), n=2: 3, 6; 76.
=(3,6,1), n=3:1, 3, 6 76.
=(3,6,1,9), n=4:1, 3, 6, 9; 76, 79; 779.
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HawuGoabImasi BO3pacTaromasi IOATOCAGAOBATEALHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenwme 1:

@ YTO HY’>KHO IOMHUTH IIPO BO3PACTAIOIIYIO
[IOAIIOCAEAOBATEABHOCTD, UTOObI AOCTPAaUBaThL €€ clipaBa?
TOABKO TOCAEAHUH SAEMEHT.

a:(3),n:1:3.
=(3,6), n=2: 3, 6; 76.
=(3,6,1), n=3:1, 3, 6 76.
=(3,6,1,9), n=4:1, 3, 6, 9; 76, 79; 779.
=(3,6,1,9,7), n=5:1,3,6,7 9; 76, 77, 79; 777, 779.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenwme 1:

@ YTO HY’>KHO IOMHUTH IIPO BO3PACTAIOIIYIO
[IOAIIOCAEAOBATEABHOCTD, UTOObI AOCTPAaUBaThL €€ clipaBa?
TOABKO TOCAEAHUH SAEMEHT.

oa:(3)n:1:3.

ea=(3,6), n=2: 3, 6; 76.

©a=(3,61),n=3 1 3, 6; 76.

° a:(3 6,1,9), n=4:1,3,6,9 76, 79; 779.

ea=(3,6,1,9,7),n=51,3,6, 7 9; 76, 77, 79; 777, 779

©a=(3,6,1,972),n=6: 1,236, 7% 9 72 26, 77 79; 777,
779.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenwme 1:

@ YTO HY’>KHO IOMHUTH IIPO BO3PACTAIOIIYIO
[IOAIIOCAEAOBATEABHOCTD, UTOObI AOCTPAaUBaThL €€ clipaBa?
TOABKO TOCAEAHUH SAEMEHT.

° a:(3) n=1:3.

ea=(3,6), n=2: 3, 6; 76.

©a=(3,61),n=3 1 3, 6; 76.

ea=(3,6,1,9), n=4:1,3 6,9 76, ?9; 779.

ea=(3,6,1,9,7),n=51,3,6, 7 9; 76, 77, 79; 777, 779

©a=(3,6,1,9,7,2),n=06:1,2 3,6, 7 9 72 76, 77, 79; 777,
??9.

©a=(3,61,9724),n=7%123 4,6 79 72 74, 76, 77,

79; 774, 177, 779.
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HawuGoabImasi BO3pacTaromasi IOATOCAGAOBATEALHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenwme 1:

@ YTO HY’>KHO IOMHUTH IIPO BO3PACTAIOIIYIO
[IOAIIOCAEAOBATEABHOCTD, UTOObI AOCTPAaUBaThL €€ clipaBa?
TOABKO TOCAEAHUH SAEMEHT.

ea=(3,6,1,9724,8), n=8:

1,2 3,46 7 8,9;
72, 74, 76, 77, 78, 79;
774, 177, 778, 779;
7778.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenwme 1:

@ YTO HY’>KHO IOMHUTH IIPO BO3PACTAIOIIYIO
[IOAIIOCAEAOBATEABHOCTD, UTOObI AOCTPAaUBaThL €€ clipaBa?
TOABKO TOCAEAHUH SAEMEHT.

ea=(3,6,1,9724,8), n=8:

1,2 3,46 7 8,9;
72, 74, 76, 77, 78, 79;
774, 177, 778, 779;
7778.

©a=(3,6,1,9724,8,5), n=09:
1,2,3 4,5 6,7 8 9
72, 74, 75, 76, 77, 78, 79;
274, 775, 777, 178, 179
7775, 7778.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenme 2:

@ Yem MeHbIIIE IIOCACAHEE UKMCAO, TeM OOABIIIE BO3MOKHOCTEN
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Habaioaenme 2:
@ YeMm MeHbIIIe TTIOCAEAHEE UMCAO, TeM OOABIIIE BO3MOKHOCTEH

AOCTPOUTDL IIOAIIOCAEAOBATEABHOCTE CIIPABA.
3Ha‘~II/IT, AOCTATOYHO IIOMHUTH MHMHHMMAABHOE TaKOoe YHCAO.

ea=(3),n=1:3
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AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenme 2:

o UeM MeHBIIIe ITIOCAEAHEE UHCAO, TeM OOAbIIIE BO3MOKHOCTEH
AOCTPOUTH I[IOAIIOCAEAOBATEABHOCTD CIIPABA.
3HAYUT, AOCTATOYHO [MOMHUTH MUHUMAABHOE TAaKOE UKCAO.
ea=(3),n=1:3
@ a=(3,6), n=2:3, 7.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenme 2:

@ Yem MeHbIIIE IIOCACAHEE UKMCAO, TeM OOABIIIE BO3MOKHOCTEN
AOCTPOUTDL IIOAIIOCAEAOBATEABHOCTE CIIPABA.
3Ha‘~II/IT, AOCTATOYHO IIOMHUTH MHMHHMMAABHOE TaKOoe YHCAO.

ea=(3),n=1:3.
@ a=(3,6), n=2:3, 7.
ea=(3,6,1), n=3:1, 76.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenme 2:

@ Yem MeHbIIIE IIOCACAHEE UKMCAO, TeM OOABIIIE BO3MOKHOCTEN
AOCTPOUTDL IIOAIIOCAEAOBATEABHOCTE CIIPABA.
3Ha‘~II/IT, AOCTATOYHO IIOMHUTH MHMHHMMAABHOE TaKOoe YHCAO.

a:(3),n:1:3.
=(3,6), n=2: 3, 76.
=(3,6,1), n=3:1, 6.
=(3,6,1,9), n=4: 1, 76, 779.
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HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenme 2:

@ Yem MeHbIIIE IIOCACAHEE UKMCAO, TeM OOABIIIE BO3MOKHOCTEN
AOCTPOUTDL IIOAIIOCAEAOBATEABHOCTE CIIPABA.
3Ha‘~II/IT, AOCTATOYHO IIOMHUTH MHMHHMMAABHOE TaKOoe YHCAO.

oa:(3) n=1:3.

@ a=(3,6), n=2:3, 7.

oa:(3 6,1), n=3:1, 76.

e a=(3,6,1,9), n=4:1, 76, 79.
ea=(3,6,1,9,7),n=>5:1, 76, 777
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HawuGoabImasi BO3pacTaromasi IOATOCAGAOBATEALHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenme 2:

@ Yem MeHbIIIE IIOCACAHEE UKMCAO, TeM OOABIIIE BO3MOKHOCTEN
AOCTPOUTDL IIOAIIOCAEAOBATEABHOCTE CIIPABA.
3Ha‘~II/IT, AOCTATOYHO IIOMHUTH MHMHHMMAABHOE TaKOoe YHCAO.

oa:(3) n=1:3.

@ a=(3,6), n=2:3, 7.

° :(3 6,1), n=3: 1, 6.

e a=(3,6,1,9), n=4:1, 76, 79.
ea=(3,6,1,9,7),n=>5:1, 76, 777
ea=(3,6,1,9,72), n=6:1, 72, 777.
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HawuGoabImasi BO3pacTaromasi IOATOCAGAOBATEALHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenme 2:

@ Yem MeHbIIIE IIOCACAHEE UKMCAO, TeM OOABIIIE BO3MOKHOCTEN
AOCTPOUTDL IIOAIIOCAEAOBATEABHOCTE CIIPABA.
3Ha‘~II/IT, AOCTATOYHO IIOMHUTH MHMHHMMAABHOE TaKOoe YHCAO.

ea=(3),n=1:3.

ea=(3,6), n=2:3, 76.

ea=(3,6,1), n=3:1, 76.

e a=(3,6,1,9), n=4:1, 76, 779.
©a=(3,6,1,97), n=>5 1,7, 777
ea=(3,6,1,9,72), n=6:1, 72, 777.

e a=(3,6,1,9,72,4), n="7%1, 72, 774
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ABYMEpPHBIE 3aAa HawuGoabImasi BO3pacTaromasi IOATOCAGAOBATEALHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Habaioaenme 2:

@ Yem MeHbIIIE IIOCACAHEE UKMCAO, TeM OOABIIIE BO3MOKHOCTEN
AOCTPOUTDL IIOAIIOCAEAOBATEABHOCTE CIIPABA.
3Ha‘~II/IT, AOCTATOYHO IIOMHUTH MHMHHMMAABHOE TaKOoe YHCAO.

ea=(3),n=1:3.

ea=(3,6), n=2:3, 76.

ea=(3,6,1), n=3:1, 76.

e a=(3,6,1,9), n=4:1, 76, 779.
©a=(3,6,1,97), n=>5 1,7, 777
ea=(3,6,1,9,72), n=6:1, 72, 777.

e a=(3,6,1,9,72,4), n="7%1, 72, 774
°©a=(3,6,1,9 72 4,8), n=8: 1,72 774, 7778,

1eHKo et al. (MKH CIIGI'Y) AMHaAMIYEeCKOe MPOrpaMMUPOBAHMIE 15.10.2025

48/ 51



AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

HawnboAabIas BO3pacCTaroliasa TOAITOCACAOBATCABHOCTD

Habaioaenme 2:

@ Yem MeHbIIIE IIOCACAHEE UKMCAO, TeM OOABIIIE BO3MOKHOCTEN
AOCTPOUTDL IIOAIIOCAEAOBATEABHOCTE CIIPABA.
3Ha‘~II/IT, AOCTATOYHO IIOMHUTH MHMHHMMAABHOE TaKOoe YHCAO.

ea=(3),n=1:3.

ea=(3,6), n=2:3, 76.

ea=(3,6,1), n=3:1, 76.

o a=(3,6,1,9), n=4: 1,76 ?79.
©a=(3,6,1,97),n=>5 1,76, 777.
ea=(3,6,1,9,72), n=6:1, 72, 777.

e a=(3,6,1,9,72,4), n="7%1, 72, 774
°©a=(3,6,1,9 72 4,8), n=8: 1,72 774, 7778,

e a=(3,6,1,9,72,4,8,5), n=9:1, 72, 774, 7775.
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AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

HawnboAabIas BO3pacCTaroliasa TOAITOCACAOBATCABHOCTD

WTak, AAST KaXRAOTO TTpedrKca M AAST KaKAOM AAMHBI OyAeM
IIOMHUTH MUHHMAABHOE YKMCAO, HA KOTOPOE MOKEeT 3aKAaHYMBATLCS
BO3PACTAIOINIAS TTOATIOCAEAOBATEABHOCTh TAKOW AAWHBI,

©a=(3,6,1,9 72 4,8 5), n=9.

n=0 o© o0 00 00 o0
n= 3 o ™

n=2 3 6 o0 00 o
n= 1 6 oo 00 o0
n= 1 6 9 o o©
n=5 1 6 7 oo o
n= 1 2 7 o0 o
n= 1 2 4 o0 o©
n= 1 2 4 8 o
n=9 1 2 4 5
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AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

HawnboAabIas BO3pacCTaroliasa TOAITOCACAOBATCABHOCTD

©a=(3,6,1,9 72 4,8, 5), n=9.

n=0 o0 o0 00 00 o0
n=1 3 oo o©

n=2 3 6 00 o0 o
n=3 1 6 o0 o0
n=4 1 §) 9 oo o™
n=5 1 6 7 oo
n=60 1 2 7 00 o0
n=7 1 2 4 o0 o©
n=8 1 2 4 8
n=9 1 2 4 5 o

MBI BUAWM, 4YTO:
@ AAS KaXXKAOI'O Il TIOCAEAOBATEABHOCTE HEYOBIBAOILAS.
@ I'lpu nepexope n — n + 1 MeHsieTCsd POBHO OAWH 3AEMEHT.

e FEro IIO3UIIMIO MO>XHO HalTHU ABOMYHBIM ITOMCKOM.
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AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Koa AAs TOMCKa AAWHBI
vector <int> d(n, o0o0);
for (auto x : a)
*lower bound(begin(d), end(d), x) = x;
r = lower bound(begin(d), end(d), oo) - begin(d);
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HawuGoabImasi BO3pacTaromasi IOATOCAGAOBATEALHOCTE

HawuboabIiasi Bo3pacTaloiias TOATTOCAEAOBATEABHOCTD
Koa AAs TOMCKa AAWHBI

vector <int> d(n, o00);
for (auto x : a)
*lower bound(begin(d), end(d), x) = x;
r = lower bound(begin(d), end(d), oo) - begin(d);

Kak natrtu caMy 1'[O,A.,I'IOCJ\e,,A.,OBaTeJ\bHOCTb’.z
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AByMepHBIe 3aAa9n HauGoasIras BO3pacTaromasi IMOAIIOCAEAOBATEABHOCTE

HawnboAabIas BO3pacCTaroliasa TOAITOCACAOBATCABHOCTD

Koa AAs TOMCKa AAWHBI

vector <int> d(n, o00);
for (auto x : a)
*lower bound(begin(d), end(d), x) = x;
r = lower bound(begin(d), end(d), oo) - begin(d);
Kak Hal'Tu caMy MOATIOCAEAOBATEABHOCTH?
@ Oma HUrAe SIBHO He 3alrcana.
@ MOXKHO AAS Ka)KAOTO YMCAQ, TOMNABIIETO B d, XPAHUTH €0
HO3UIHIO B d, @ HE CaMO YHCAO.
@ Korpa d meHsercs, 3alullleM B MacCUB IIPEAKOB P IIO3UITUIO
MIPEABIAYIIETO 3AEMeHTa B d.
o [To MaccuBy IPEAKOB MOKHO BOCCTAHOBUTB IIYTh KAK OOBIYHO.
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3aBepiienne

Bomipocsr?

Bormipocsr?
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