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a0 compone 1A epetcpp-Dev - 510 N« s

®aitn MMpaeka MMouck Bug Mpoext Buinonwute Cepeuc AStyle Okvo Cnpaska

D'.@.’.H%”‘ @@‘ ’EH"’FHEUHEDE” A | gk ['rl'\ll_f'l"f'dbﬂ‘)_k Nalr

i ll_“n-ll
*
ky*ds

A *d; k¥,

1 #include <iostream>
i : * * * *
2 using namespace std; kz dm-l k2 d3 kz dz kz d1

3 class nunber { Kp*dimy + ky*d,, ko*dg + ky*d,
unsigned char d[200]; int m;

public:

number() { for(int i=0;i<200;i++) d[i]=0; d[1]=1; m=2; }

H void operator*(int k) {

unsigned char z[200]; z[0]=0;

10 | int k2=k/10, k1=k%10, p=0;

1 for(int i=1ji<=m;i++) { p=z[i-1]/10; z[i-1]%=10; z[i]=d[i-1]*k2+d[i]*k1+p; }

12 if(z[m]) if(p=z[m++]/10) { z[m-1]%=10; z[m++]=p; }

O O ~N oYy B W

13+ for(int i=0;i<m;i++) d[i]=z[i]; } _
148 friend ostream& operator<<(ostream& a, const number& b) { int s=0; -
15 for(int i=b.m-1;i>0;i--) { a << char(b.d[i]+'0"); s+=b.d[i]; } a << "\t' << s << endl;

16 + return a; }

17}

18

198 int main() {

20 | int N; number n;

21 cin » N;

22 if(N==100) N=99;

23 for(int i=2;i<=N;i++) n*i;

24 cout << "N=" << N << " N!= " << n << endl;

25 |
26 return 0;

274} -

\EE Komnunatop | lﬁ Pecypc | |ﬂ]] KypHan komnunauun I Q/ Otnagka | @ PesynbTarel nowcka
[

Line: 18 Col: 1 Sel: 0 Lines: 27 Length: 772 Bcraska Done parsing in 1,092 seconds
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®aitn MMpaeka MMouck Bug Mpoext Buinonwute Cepeuc AStyle Okvo Cnpaska

ISEREE & |~ |BRIEE e R Nl v _)
i | 0 | dny | . | 4| 4 | 4 | 0
['Th.cpp * * * *
1 #include <iostreams Ky "y ky*ds k,*d, k,*d, .
; using namespace std; kz*dm_1 kz*d3 kz*d2 kz*d1
45 class nunber { | Kp*dpy + ky*d,, Ko*dg + ky*d,
5 unsigned char d[200]; int m;
6 | public:
7 | number() { for(int i=0;i<200;i++) d[i]=0; d[1]=1; m=2; }
8H void operator*(int k) {
9 | unsigned char z[200]; z[0]=0;
10 | int k2=k/10, k1=k%10, p=0;
11 for(int i=1;i<=m;i++) { p=z[i-1]/10; z[i-1]%=10; z[i]=d[i-1]*k2+d[i]*k1+p; }
12 if(z[m]) if(p=z[m++]/10) { z[m-1]%=10; z[m++]=p; }
13+ for(int i=0;i<m;i++) d[i]=z[i]; } _
14H friend ostream& operator<<(ostream& a, const number& b) { int s=0; —
15 for(int i=b.m-1;1>0;i--) { a << char(b.d[i]+'0"); s+=b.d[i]; } a << "\t' << s << endl;
16 | return a; }
17t}
18
] i by e e )
21 cin > N; N-99 Nt- 93326215443944152681699238856266700490715968264381621468592963895217599
22 if(N==100) N=99; 99322991560894146397615651828625369792082722375825118521091686400000000000000000
23 for(int i=2;i<=N;i++) n*i;
24 cout << "N=" << N << " NI= "
25 Process exited after 6.148 seconds with return value 0
A9 NpPoONOAXEHUA HAXMUTE ANEYW KAABHUY . . .
26 return 0;
7Ly |- :

EE Komnunatop [ @ Pecypc [ d]]] Kypran komnunsuum | &/ Otnapka l @ PesynbTathl noncka
L

Line:

18 Col: 1 Sel: 0 Lines: 27 Length: 772 Bcraska Done parsing in 1,092 seconds
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ar\hh.cpp - Dey-C++ 5,10

Qaiin  [paeka [Monck Bug I'lpoexr Boinontwte  Cepeuc  AStyle  Okno Cnpaaxa

Duuu\\w]@m B 449 |B0DE | % dl| oot woncom v
ﬁjﬁ . “(globals) I v
Mhh.cpp‘

1 #include <iostream>
2 using namespace std;

35 class number { KOHKPeTHO

4

5 unsigned char d[400]; int m;
6 | public:
Vi

8

>

number() { for(int i=0;i<400;i++) d[i]=0; d[1]=1; m=2; }

H void operator*(int k) {

9 | unsigned char z[400]; z[0]=0;

10 | int k2=k/10, kl=k%10, p=0;

11 for(int i=1ji<=m;i++) { p=z[i-1]/10; z[i-1]%=10; z[i]=d[i-1]*k2+d[i]*k1+p; }

12 if(z[m]) if(p=z[m++]/10) { z[m-1]%=10; z[m++]=p; }

13+ for(int i=0;i<m;i++) d[i]=z[i]; }

148 friend ostream& operator<<(ostream& a, const number& b) { int s=0;

15 for(int i=b.m-1;1>0;i--) { a << char(b.d[i]+'0"); s+=b.d[i]; } a <<« "\t' << s << endl;

m

16 + return a; }

175}

18

198 int main() {

20 | int M; number m;

21

22 cin > M;

23 for(int i=1;i<=M;i++) m*2;

24 cout << "M=" << M << " 2¥M= " << m << endl;

25 |
26 return 0;

271 ¥

’E‘% Komnunsatop | ﬁ Pecypcel | i KypHan komnunauwm l &/ Otnagka | @ PesynbTarel noncka
[

Line: 20 Col: 5 Sel: 0 Lines: 27 Length: 745 Bcraska Done parsing in 0,015 seconds




B 01t CiKowtpons 2015 epeasihcpp -Dev-C-+ 510 L oo i o

®aitn MMpaeka MMouck Bug Mpoext Buinonwute Cepeuc AStyle Okvo Cnpaska

JdMedE 8 ~~ AR EH |9 B0 | %|dha|[mecec 0.0 s2-bic debug o]
Dj ﬁ m [(globals) 71 v]
vv h.cpp hh.cpp |
1 #include <iostream»
2 using namespace std;
3
4H class number { KOH KPeTHO
5 unsigned char d[400]; int m;
6 | public:
7 | number() { for(int i=0;i<400;i++) d[i]=0; d[1]=1; m=2; }
8H void operator*(int k) {
9 | unsigned char z[400]; z[0]=0;

10 | int k2=k/10, k1=k%10, p=0;
11 for(int i=1;i<=m;i++) { p=z[i-1]/10; z[i-1]%=10; z[i]=d[i-1]*k2+d[i]*k1+p; }
12 if(z[m]) if(p=z[m++]/10) { z[m-1]%=10; z[m++]=p; }
13+ for(int i=0;i<m;i++) d[i]=z[i]; } _
14H friend ostream& operator<<(ostream& a, const number& b) { int s=0; —
15 for(int i=b.m-1;1>0;i--) { a << char(b.d[i]+'0"); s+=b.d[i]; } a << "\t' << s << endl;
16 | return a; }
17t}
18
196 int main() { (i D:\Rab_c\=-r03€ ErobiN3p \2015\—xETp \hh.exe —— E=NEERTST)
20 | int M; number m; p— .
21 M=1000 2>M= 1071508607186267320948425049060001810561404811705533607443750388370
: 35105112493612249319837881569585812759467291755314682518714528569231404359845775
22 cin » M; 74698574803934567774824230985421074605062371141877954182153046474983581941267398
73 for(int i=1jicsMyi++) m¥2; 767559165543946077062914571196477686542167660429831652624386837205668069376
24 cout << "M=" << M << " 2%z "
25
26 return 0; . ..
27 LY — I __ 2

. A — —
SE Komnunatop I [@] Pecypc I [ﬂ]] Kypran komnunsuum | &/ Otnapka I@ PesynbTathl noncka
L A

Line: 20

Col: 5 Sel: 0 Lines: 27 Length: 745 Bcraska Done parsing in 0,015 seconds
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Qaiin MMpaska [Mouck Bug Mpoext Bononwwte Cepeuc AStyle Okwo Cnpaea

0d

R E ~ BR|IEBE |88 088| | % dh#|| mocec a.9.2 64-bit Release v

ﬂj ﬁ (globals) v v

h_new.cpp

1 #include <iostream>

2
3

4 void ERR(const char* s) { cerr << s << endl; exit(1); }

5

7

8

9
10
11
12d
13
14
15¢
16
17d
18
19
20
21
22

65 template<int Size> class number {

using namespace std;

AbCTpaKkTHO

unsigned char d[Size]; int m;
public:
number(int k=0) { for(m=0; k; m++) { d[m]=k%10; k/=10; } for(int i=m--; i<Size; i++) d[i] = 0; }
number(const number& n) { for(int i=0; i<Size; i++) d[i] = n.d[i]; m = n.m; }

number operator+(const number& n) { int p=0; number a(n); a.m = max(m,n.m);
for(int i=0;i<=a.m;i++) { p = (a.d[i] += d[i] + p) / 10; a.d[i] %= 10; }
if(p) { if(a.m==Size-1) ERR("number::operator+: array overflow"); a.d[++a.m] = p; }
return a; }

number operator*(int k) { int p=0; number a(*this);
if(k<0 || k>9) ERR("number::operator*: parameter must be a decimal digit!");
if(!'k) return number(0);
for(int i=0; i<=m; i++) { p = (a.d[i] = a.d[i]*k + p) / 10; a.d[i]%=10; }
if(p) { if(a.m==Size-1) ERR("number::operator*: array overflow"); a.d[++a.m] = p; }
return a; }

238void operator~(void) {

24
25
26 |

170

if(m==Size-1) ERR("number::operator~: array overflow");
if(!m && !d[0]) return;
for(int i=m++;i>=0;i--) d[i+1] = d[i]; d[@] = 0; }

nimhan ananabkank/ annadk niimhand LN [ wimhan ~/0N.

EE Komnunarop lﬁ Pecypesl [ﬂ]] KypHan komnuasumn Qf Ornagra @ Pesynetatel nowcka

Line: 48

Col: 37 Sel: 0 Lines: 54 Length: 2109 Bcraska Done parsing in 0,015 seconds




W D:\Disk_R\KR\2015\Mepeas\h_new.cpp - Dev-C++ 5.1 -

®aiin MMpaska Mouck Bug Mpoext Bononwwte Cepeuc AStyle Okwo Cnpaea

0UER%EE8 & ~~ GRIEH (O |BE0@EE /| % |dh @ | o 492 64obis Release v
ﬂjﬁ (globals) v v

'] h_new.cpp

275 number operator*(const number& k) { number s(9);

28 for(int i=k.m;i»>=0;i--) { ~s; s = s + (*this) * k.d[i]; }

29 return s; }

30 | int operator[](int i) { return (i>=0 && i<=m) ? d[i]: -1; }

318 friend ostream& operator<<(ostream& a, const number& b) { A6 CT PaKTHO
32t for(int i=b.m;i>=0;i--) a << char(b.d[i]+'0"); return a; }

3}

34

358int main() { int N,s=0;

36 | number<200> f(1),m;

37 cin » N;

38 for(int i=1;i<=N;i++) {m=1; f=f *m; }

39 for(int i=0;;i++) { int d; if((d=f[i]) != -1) s+=d; else break; }

49 cout << N << "l= " << f << "\t' << s << endl;
41

42 | number<310> p(1);

43 cin > N; s=0;

44 for(int i=1;i<=N;i++) p = p * 2;

45 for(int i=0;;i++) { int d; if((d=p[i]) != -1) s+=d; else break; }
46 cout << "2¥FM << N << "= T << p <« "\t << s << endl;

47
48 | number<300> fb1(1), fb2(1), fb; s=0;

49 for(int i=3;i<=N;i++) { fb = fb2; fb2 = fb2 + fbl; fbl = fb; }

50 for(int i=0;;i++) { int d; if((d=fb2[i]) != -1) s+=d; else break; }
51 cout << "Fibb(" << N << ")= " << b2 << "\t' << s << endl;

52 return 0;

cCo 1
89 Komnunsrop B Pecypeet lll Xypran komnunsumn o Ornagea [, Pesynsrarsi noncxa

Line: 2 Col: 2 Sel: 0 Lines: 53 Lenath: 2106 Beraeka Done parsina in 0.015 seconds



8 D:\Disk_R\KR\2015\=xErp \h_new.exe

100

100!= 933262154439441526816992388562667004907159682643816214685929638952175999932299156089414639761565182862536979208272
23758251185210916864000000000000000000000000 648

1600

2%%1000= 107150860718626732094842564906000181056140481170553360744375038837035105112493612249319837881569585812759467291
755314682518714528569231404359845775746985748039345677748242309854210746050623711418779541821530464749835819412673987675
59165543946077062914571196477686542167660429831652624386837205668069376 1366

Fibb(1000)= 434665576869374564356885276750406258025646605173717804024817290895365554179496518904638798400792551692959225
93080322634775209689623239873322471161642996446966533187938298969649928516003704476137795166849228875 1005

Process exited after 5.712 seconds with return value ©
INA NPOJONXEHUA HaxmuTe Nwbyw Knasuwy . . .




ACTEPOMU/bI



Tpu acteponpa neTaT B KOCMUUYECKOM npocTpaHcTBe. KaXabin u3
HUX ABUXKETCA C NOCTOAHHOM CKOPOCTbIO U B NOCTOAHHOM
HanpasneHunn. Ha Bcex Tpex actepomnaax CyLLecTBYIOT pasyMHble
dopmbl }KU3HU. B 06bIuHOE Bpema obutaTtenu actepongos
NOHEeMHOry pa3BuBalOTCA, 0CBAMBAKOT HOBblIE TEXHO/I0TUU U
roTOBATCA BbIUTU B KOCMMUYECKOEe NPOCTPaHCTBO. Ho BCe pagnKanbHO
MeHAEeTCA, Koraa Bce TP KOCMUUYECKUX TeNla HaxoaAaTCcAa Ha OAHOMU
npamou. Korga npoucxogat Takme "3atmeHuna”, }utenm actepomnaos
HauYUHAIOT YYBCTBOBATb ce6Aa HeyloTHO. OHU BUOAT TONIbKO OA4HO U3
ABYX NMPUBbIYHbIX TeN Ha HebocBoae, 1 3TO NOPOXKAaeT YUyBCTBO
KaKOMN-TO HeyBepeHHOCTU. F'ymaHomnabl He MOryT 3aHUMaTbCA
NPUBbIYHbIMU AeNaMnN, HEKOTOpble AaXKe HAYMHAKT NOroBapmBaThb O
npubaunkarowemca KoHue ceeta. O nonetax B KOCMOC B TaKue
MOMEHTbI MOXXHO 3a6bITb: Ha BCeX TpexX acTepouaax pasom
CNy4YaeTcs 3KOHOMUYECKUN Kpru3nuc. Bawa 3apaua - onpeaenntn,
CKO/IbKO eLle TaKnX KpU3ncos cnyumnTtca B byaywem. UMeHHO BO
BpeMA TaKUX KPU3UCOB U NPUXOAUTCA A0NYCKATb K YNPaB/€HUIO
buprkamm cucremol Tmna "SkyNet"

12



3ameyaHue 1. Acteponabl HACTONbKO Ma/ibl, YTO UX MOXKHO
CYUTATb TOUKAMU. YTOObI CANLLKOM He YCNIOXKHATb aHanus, byaem
CYMTATb, YTO acTepounabl BNOJIHE MOTYT OKa3bliBaTbCA OAHOBPEMEHHO
B O4HOW U TOU Xe TOUYKe npocTpaHcTBa. Mpu aTom OHU He
CTA/IKMBAIOTCA, a NPOIETAIOT CKBO3b Apyr apyra. Ecam yrogHo,
MOXHO AyMaTb, UTO Ha CAaMOM Aeie OHU NPOCTO NPOXOAAT APYr OT
APYyra Ha He3HaA4YNTEe/IbHOM PaCCTOAHUM.

3ameuaHue 2. Mopa "6yaywmm" noHMMaOTCA BCE MOMEHTbI
BpeMeHM HauMHaA ¢ Hayana HabargeHna. Camo Hayano
HabnoaeHna ToxKe cuntaem vactbio "é6yayuwiero”.

Bxoa. BxogHou dann coaepX1T Tpyu CTPOKU, NO OAHOMN Ha
KaxKabl actepouns,. Kaxxaana ctpoKa cogeput 6 uncen X, Y, Z, Vx, Vy,
Vz. lNepBble TP YUCNa 3a4a10T KOOPAUHATbLI acTeponaa B MOMEHT
Hayana HabawaeHUn, cheaylowme TPU YUCIA - KOOPAUHATDbI ero
BEKTOpa CKopocTu. Bce uncna uenvie n He 6onbuie 20.

Bbixoa. OaHO uenoe YUcnNo, paBHoOE KOAMYECTBY SIKOHOMUYECKUX
KPU3UCOB Ha4YMHaAA ¢ MOMeHTa HabaogeHua. Echm KonnyecTso
"KPU3UCHbIX MOMEHTOB" 6ecKoHeuyHOo, BbiBeaguTe Yyncno -1. 13



(re-ra)(rg-ra) + t*[(re-ra)(Ve-va)+(Ve-va)(rg-ra)l + t2*(ve-va)(ve-va)=0

X+t*Y+t2*Z=0

C

A\

5}  AC=R.-R,
AB =R, - R,

AC xAB =0



WD;‘Rab_c\Ko vonbHas\2015\Mepsasiv.cpp - Dev-C++ 5.1

®aitn [Mpaeka [Mouck Bug MMpoext Boinonwuts Cepenc  AStyle Okwo Cnpaaxa

(GNRE&E |~ |BEIEE 440 | BOBBI V| %8 |[oeeceos wnic g ]
a g 0 H(glabals) .| v
V-CPP\

>

1 #include <iostream» e
2 #include <cmath>

3

4 using namespace std;

5 =
6

70 template <typename T> class vector {

8 T v[3];

9 | public: B
10 vector(T a=0, T b=0, T c=0) { v[0]=a; v[1]=b; v[2]=c; }
11 vector(const vector& a) { v[0]=a.v[0]; v[1]=a.v[1]; v[2]=a.v[2]; }

12 | T& operator[](int i) { return v[i]; }

13 | vector operator+(vector b) { return vector(v[0]+b[0],v[1]+b[1],v[2]+b[2]); }

14 | vector operator-(vector b) { return vector(v[0]-b[@],v[1]-b[1],v[2]-b[2]); }

15 | vector operator*(vector b) { return vector(v[1]*b[2]-v[2]*b[1],v[2]*b[@]-v[@]*b[2],v[0]*b[1]-v[1]*b[0]); }

16 | int operator==(vector b) { return v[0]==b[0] && v[1]==b[1] && v[2]==b[2]; }

17 | friend ostream& operator<<(ostream& a, vector& b) { return a << "(' << b[0] << '," << b[1] <<« "," << b[2] <« ")"; }
18 | friend istream& operator>>(istream& a, vector& b) { return a »>> b[0] >> b[1] »> b[2]; }

19}
20 i
@é Komnunsarop | ﬁ Pecypcu’ dhh XypHan komnunaumi IQ/ Otnapka | @ PesynbTatel noncka | 3aprm.‘
Compilation results... A
‘ Mpepgate || __ ~
- Errors: 0
‘ ’ - Warnings: 0

[V] Shorten compiler paths = Output Filename: D:\Rab_c\KonTponesas\2015\lepsas\v.exe
- OQutput Size: 1,32468223571777 MiB
- Compilation Time: 2,063

m

4

< | 11t »

Linee 23 Col: 1 Sel: 0 Lines: 45 Length: 1497 Bcraeka Done parsing in 0,031 seconds




m;\Rab_c onTponbHan\2015\MNepsaiv.cpp - Dev-

Qaitn MMpaska [Mouck Bug MMpoekr Buinonwuts Cepeuc AStyle Okvo Cnpaska

((EREEE |~ BEIEE 440 |BOERB | *|d8|mecc et sricoms -
nj] ﬁ “(glabals) v] CKoMNMANPOBATD U BBINOAHMTE (Fll)b v

[Tvcpp |

21

22

236 int main() {

24 int k; double b,d;

25 vector<int> n,rl1, vi, r2, v2, r3, v3, ab, ac, AB, AC,X,Y,Z;

26 cin > rl > vl > r2 > v2 > r3 » v3;

27 ab=r2-rl; ac=r3 - ril;

28 AB = v2 - vl; AC = v3 - vl;

29 X = ab*ac; Y = AB*ac + ab*AC; Z = AB*AC;

30

31 cout << X << "\t' << Y <« "\t' <« Z << endl;

32

33 if( (X==n) && (Y==n) && (Z==n) ) k=-1;

34H _else if( Z==n ) { if( Y==n ) k=0;

35 ~ else for(int i=0;i<3;i++) if(Y[i]) { if( -(double)X[1]/Y[i] »>= 0. ) k=1; else k=0; break; } }

36 else for(int i=0;i¢3;it+) if(z[i]) { b=Y[i]/z[i]; if( (d=b*b-4.*X[1i]/Z[i]) >= 0 && sqrt(d)-b>=0) k=1; else k=0; break;}
37
38 cout << k << endl;
39
40 return 0;
41
42
43
a4
45
46

r
—

1

’FE Komnunsarop | ‘ Pecypcel | i KypHan komnunauwm I &/ Otnagka | @ PesynbTatel noucka
[

Line: 20 Col: 1 Sel: 0 Lines: 48 Length: 1503 Bcraeka Done parsing in 0,031 seconds




e

®aitn MMpaeka MMouck Bug Mpoext Buinonwute Cepeuc AStyle Okvo Cnpaska

ISEEdE & ~~ DEIEE 9|/ B0BE8 | %|dh b |[meocc oot sebicving )

Dj] ﬁ |!] [(globals) VI CkoMNUAMPOBATH W BLINONHWTS (Fll)l 'J

("] v.cpp _ ;
21 i
22

23[3 int main() {
24 int k; double b,d;
25 vector<int> n,r1, vi, r2, v2, r3, v3, ab, ac, AB, AC,X,Y,Z;

26 cin > rl > vl > r2 » v2 > r3 » v3;

27 ab=r2-rl; ac =r3 - rl;

28 AB = v2 - vl; AC = v3 - vl;

29 X = ab*ac; Y = AB*ac + ab*AC; Z = AB*A(C;

30

31 cout << X << "\t' <« Y <« "\t' <« 7 << endl;
32

33 if( (X==n) && (Y==n) && (Z==n) ) k=-1;
34H else if( Z==n ) { if( Y==n ) k=0;

35 else for(int i=0;i<3;i++) if(Y[i]) { if( -(double)X[i]/Y[i] »>= 0. ) k=1; else k=0; break; } }

36 else for(int i=0;i<3;i++) if(Z[i]) { b=Y[i]/Z[i]; if( (d=b*b-4.*X[1i]/Z[i]) >= 0 && sqrt(d)-b>=0) k=1; else k=0; break;}
37

;g cout << k << endl; | C:\.Windows\SystemBZ\;md.exe - l:’ l =) Iﬁjw
40 return @; D:\Rab_c\KourtpoabHaa\2015\[lepsasa v -
mly

42 (0,.0,.0>

43

44 : HTpoabHaa\2015\lepsana>v

45

46 (0,0,0> <0,.0,.0>

EE Komnunatop [ @ Pecypc [ [ﬂ]] Kypran komnunsuum | Q/ Otnagka I@ Pesynbrathl noucxav D:\Rab_c\KouTpoabHaa\2015\lepsasn>

! |

< 1] »

Line: 20 Col: 1 Sel: 0 Lines: 48 Length: 1503 Bcraska Done parsing in 0,031 seconds




OcHOBbI aHaNM3a aZAITOPUTMOB

18



ANroputm - TOYHOe NnpegnucaHue,
3aaalolee npouecc npeobpasosaHuA
MCXOAHbIX AaHHbIX B pe3ynbTaTbl.

m CBoMCTBa:
" Pe3ysibmamueHoOCMb
" KoHeyHOCM®b
" OOHO3HAYHOCMb
" Maccosocme
" [lemepmMUuHUPOBAHHOCMb

" S¢bcbeKmusHOCMb

19



O603HaueHuA

m M — Habop MaLLUMHHbIX MHCTPYKLUNA, COCTaBAAIOLLMUX
nporpammy;

m S — NamATb ANA CTeKa U XpaHEeHUA NPOMEKYTOUHbIX
pe3ynbTaTos;

m d(n) — Habop BXOAHbLIX AAHHbIX;

m D(n) = {d(n)} — mHOXXecTBO BceBO3MOXHbIX Habopos
BXOAHbIX AAHHbIX;

m T = {t} — Bpemsa BbiINnOZIHEHNA NPOrpamMmmbl;

20



AdonyweHusn

B Ka)XX4aa MalMHHAA KOMaHAa BbINONHAETCA He bonee yem 3a
dUKCMpoBaHHOEe Bpems;

B paccmaTtpuBaem npasBuibHblie U GUHUTHDIE AITOPUTMDI, T.€.
a/IrOpPUTMbI, galoLwme eANHCTBEHHOE pelleHne obuiei
npobaemoil

21



B cuny caenaHHbIX AoNyLLEeHNA

m [Ana ntob6oro HayanbHOro Habopa AaHHbIX aNTOPUTM
BbINONHAET He 60n1ee, yem KOHeYHOoe KOIMYeCTBO
«3/1€eMEHTAPHbIX» onepauuin abCTPpaKTHOMU MaLUUHDI.

m [loa TpyaoemKocTblo F, anroputma ana AaHHOro
Habopa HauyaNbHbIX AaHHbIX — d(n), bByaem noHMMaTb
KOZIMYECTBO «3/IeMEeHTapPHbIX» onepauuu (=Bpemsa
NX BbINOJIHEHUA), COBEpPLUAEMbIX a/iITOPUTMOM ANA
peweHua KOHKpPeTHOU npobaembl, B AaHHOM
dopmanbHoOM cucreme.

22



LleHa BbINO/ZIHEHUA NPOrPaMMDbI

t=c,*d(n)+c,*M+c¢; *S,

3pecb c(d(n)) — «Beca» pecypcos

TA = max,_p T — HauxygLwuu cnyyau
TV = miny_p T — Hannyywnm cny4yan
T =X t/|T| - cpepHwit chyyaii

23



Knaccupumkauma anroputmos no smay
GYHKLUUN TPYAOEMKOCTH

mllapameTpuyeckn-zaBucmmblie
(nopapKko-He3aBucumblie)

Fy=f(n); TA=TV=T
mllopAapKo-3aBucMmble

F, = f(d,n); TY(d,n) < T(n) < TA(d,n)



ACUMNTOTUYECKMNE OLLeHKU

m( (TETa)_ ', c8(n)
8

Jfn)
c;g(n)

f(n) n g(n): dcy,c,,ny:VN>N,
c,*g(n)<f(n)<c,*g(n) 2>

NS

f(n) =©(g(n))

[Mpumep: F(x) = 4x2+ sin(x) = O(x?)

25



ACUMNTOTUYECKMNE OLLeHKU

m QQ (Omera)

F(n)
cg(n)
f(n) n g(n): d¢c,ny,:Vn>n,

f(n) <c*g(n)<0->
f(n) = Q( g(n) )

Ex: Q( x*In(x) ) — kAacc PyHKUMM, KOTOpPbIE

PacTyT He MeAAeHHee, YeM X*In(x)

26



ACUMNTOTUYECKMNE OLLeHKU

m 0 (O 6oabLuoe)

cg(n)

f(n) n g(n): dc,ny:Vn>n,
c*g(n)2f(n)>0 2>

f(n) = 0(g(n))

ES

[Mpumep: F(x) = 4x*+ x = O(x?)

27



CpaBHeHue BpemeH BbiINO/IHEHUA

dJITOPUTMOB
n=10 n=103 n= 10°
Log, n 0,2 cek 0,6 cek 1,2 ceK
n 0,6 cek 1 MuH 16,6 4ac
n? 6 cek 16,6 vac | 1902 roga
2" 1 MUH 102% net | 10300000 pet

28



3apava Nocuda

MycTb N YenosekK, CTOALLME NO KPYry, CYNTAIOTCA
(HauMHasA c nepBOro) cuMTaZIKOMN N3 M CNOB.
YenosekK, Ha KOTOPOM CUMUTAIKA 3aKaHYMBAETCA, -
BblObIBaeT, Kpyr CMbIKaeTcs, a cHeT NPoaoaXKaeTcs C
4yeNoBeKa, cieayloLlero 3a BbibbiBLLIMM.

Hanuwute nporpammy, BbiIBOAALLYIO HOMepa TpeXx
yenosekK, BblbbIBLLUX NOCNeAHUMU, B NOpAAKe UX
BblbbIBaHUA.

29



Pe3synbtatbl ana m=3

n_______|nocreanwii | npeanocneanuit | Mpen npeanocneauui

1 1

2 2 1

3 2 1 3
4 1 4 2
5 4 2 5
6 1 5 2
7 i} 1 5
8 7 4 8
9 1 7 2
10 4 10 5
11 7 2 8

=
N
=
o
19
Y
Y

30



3apava Nocuda

m=3
45
40
[o]
S 35
3
z m 31
A
o 30
g m 29 = 28
o 25 S =25
g:a m 23 . 22
5 20 56 =20 —
o m 17 m 17 = 16
2 15
a /-1/3 JiE Tk = 13
2 10 aip—— 211 —L =10
:I? m7/ m7 =3 =3 m7
o sd8 w4 =5 =5 !
O |||a|1|.|1||.|1||||.|2||||||.|2|||||||||.|1||||||| LI
o AN <t (o] o0] o N <t (o] [e0] o (QV] <t (o] e 0] o AN < (o] e 0] o ~
~ — ~ — ~ N N (qV] AN N (9p) (49} (9] (4p] (49 <t <
n
F(1)=1; F(n)=( F(n-1) + m )
( ) ’ (n) ( n mod n

Ky



PELUEHME 1:
AHANN3 3HAYEHWUN 3/IEMEHTOB
MACCHUBA



[ DT\ Lect2015\Exmp

Qaiin  Mpaeka [Mounck Bu,q Mpoekr Boinonwuts Cepeuc  AStyle  Okwo Cnpasxa

JGNEE& S ~~ |BEIEE 440 BOD8 | %/ (oo obicoms -
al & [ “(glabals) ] v
i0s_L.cpp | [*]ios_2.cpp | [*]i0s_3.cpp | ios_4.cpp‘

1 #include <iostream»

2 using namespace std;

3

4 unsigned long long start,end;

5 unsigned long long access counter() { asm("rdtsc"); }

6

76 int main() {

8 | int N,M,1,a,k=0,n;

9 cin > N > M; M--;
10 start = access_counter();
11 | int *x = new int[N];
12 for(i=0;i<N;i++) x[i] = i+1; n=N;
13 wh11e(n) { a=M¥n--; while(a) { if(x[k++]) a--; if(k==N) k=0; }
14 ~ while(!x[K]) { k++; if(k==N) k=0; }
15 - if(ne3) cout << x[k] << " "5 x[k]=0;
6L )
17 cout << endl;
18 end = access_counter();
19 cout << end-start << endl;
20
21 return 0;
2 }

’FE Komnunsarop | ‘ Pecypcel | i KypHan komnunauwm I &/ Otnagka | @ PesynbTatel noucka
[

Line: 3 Col: 1 Sel: 0 Lines: 22 Length: 518 Bcraeka Done parsing in 0,015 seconds




PELUEHUE 2:
YOANEHUE U3 MACCUBA
BbibbIBLUAX 3JIEMEHTOB



®aitn [Mpaeka [Mouck Bug MMpoext Boinonwuts Cepenc  AStyle Okwo Cnpaaxa

(GNRE&E |~ |BEIEE 440 | BOBBI V| %8 |[oeeceos wnic g ]

ﬁj ﬁ l “(glabals) I v

ios_L.cpp| i0s_2.cpp ‘losj.cpp | ios_4.cpp|

1 #include <iostream»

2 using namespace std;

3

4 unsigned long long start,end;

5 unsigned long long access counter() { asm("rdtsc"); }

6

76 int main() {

8| int N,M,1,a2=0;

9 cin > N > M; M--;

10 start = access_counter();

11 | int *x = new int[N];

12 for(i=0;i<N;i++) x[i] = i+1;

136 Awh11e(N) { a=(atM)%N--; if(N<3) cout << x[a] <« " ';

14 - for(i=a;i<N;it+) x[i]=x[i+1];

15F )

16 cout << endl;

17 end = access_counter();

18 cout << end-start << endl;

19

20 return 0; o
nl} Ynucao cpaBHeHMM: ~ m *n *Inn

EE Komnunsarop | ﬁ Pecypcel | i KypHan komnunauwm I &/ Otnagka | @ PesynbTatel noucka
[

Line: 14 Col: 16 Sel: 0 Lines: 21 Length: 452 Bcraeka Done parsing in 0,031 seconds




PELLIEHME 3:
XPAHEHME B MACCUBE UHAEKCOB
COCEAHWUX 3NEMEHTOB



®aitn [Mpaeka [Mouck Bug MMpoext Boinonwuts Cepenc  AStyle Okwo Cnpaaxa

JgNAE&E |~~ |06IEH |44/9 B0

B8 | % db H[rw—ccc 4.8.1 32-bit Debug

g 2

‘[(glabals)

v

ios_l.cpp I ios 2.cpp | 105_3.cpp \ 05 4.cpp|

D: \A1\Lect2015\Exmp\6\|os 3 cppi
USIHg namespace—stu;

1 #include <i
2
3
4 unsigned long long start,end;

5 unsigned long long access counter() { asm("rdtsc"); }
6

76 int main() {

8 | int N,M,1,n,k;

9

10 cin > N > M; M--;

11 start = access_counter();

12 | int *x = new int[N];

13 for(i=0;i<N-1;i++) x[i]=i+1; x[n=N-1]=0;

148 while(N) { k=MiN--; while(k--) n=x[n];

15 o if(N3) cout << x[n]41 << " '; x[n]=x[x[n]];
6F )

17

18 cout << endl;

19 end = access_counter();

20 cout << end-start << endl;

21

22 return 0;

3Ly

Yncao caBuros: ~n *n /4

EE Komnunsarop | ﬁ Pecypcel | i KypHan komnunauwm I &/ Otnagka | @ PesynbTatel noucka
[

Line: 15 Col: 16 Sel: 0 Lines: 23 Length: 489 Bcraeka

Done parsing in 0,031 seconds




PELLUEHME 4:
ANHAMWYECKU CO3OAABAEMDbIE
CTPYKTYPbI



®aitn [Mpaeka [Mouck Bug MMpoext Boinonwuts Cepenc  AStyle Okwo Cnpaaxa

(GNRE&E |~ |BEIEE 440 | BOBBI V| %8 |[oeeceos wnic g ]

al ¢ [ “(glabals) .| v

‘ ios_l.cpp | i0s_2.cpp | |os_3.cpp‘ ios 4.cpp ‘

>

1 #include <iostream»
2 using namespace std;
3
4 unsigned long long start,end;
5 unsigned long long access counter() { asm("rdtsc"); }
6
78 struct item { int n; item *next;
8 item(int k, item *nt = NULL) { n=k; next=nt;}
};
10

118 int main() {
12 | int N,M,1,n,k;

13
14 cin > N > M; M--;
15 start = access_counter();

16 | item *p, *t = p = new item(1);
17 for(i=2;i<=N;i++) p = ( p->next = new item(i) ); p->next = t;
18H ’wh11e(N) { k=M%N--; while(k--) p = p->next;

19  if(N¢3) cout << p-dnext->n << ' '; p->next=p->next->next;

0+ )}

21

22 cout << endl;

23 end = access_counter();

24 cout << end-start << endl; N
25

26 return 0;

2751 v

’?E Komnunsarop | ﬁ Pecypcel | i KypHan komnunauwm I &/ Otnagka | @ PesynbTatel noucka
[

Linee 7 Col: 34 Sel: 0 Lines: 29 Length: 618 Bcraeka Done parsing in 0,031 seconds




g D:\AT\Lect2015\Exmp\6\ios_4.cpp - [Executing] - Dev-C++ 5.10

1gMuEEE |~ BEIEE) 1.

O @E88| | # dh @ |row-ccc 4.8.1 32-bit Debug

al G [ ||| giobals)

M |

ios_L.cpp | ios 2.cpp | ios 3.cpp | i0s d.cpp

A T .l I A

D:\AT\Lect2015\Exmp\6lios_l.exe| *

10000 20000

Process exited after 8.01]

10000 20000
8864 8493 9161
258553470

D:\AT\Lect2015\Exmp\6\ios_2.exe|

D:\A1\Lect2015\Exmp\6\ios_4.exe

10000 20000
8864 8493 9161

Process exited after 8.83"

Process exited after 7.863

17 for(i=2;i<=N;it++) p = ( p->next = new item(i) ); p->next = t;
18 while(N) { k=MN--; while(k--) p = p->next;
19 if(N<3) cout << p->next->n << ' '; p->next=p->next->next;

20 }

SB Komnunarop I@] Pecypcel b XypHan komnunsumn | o/ Ornagka @ PesynbTathl noncka f@ 3aKpbiTh

Compilation results...

- Errors: 0

Line: 7 Col: 34 Sel:

Warnings: 0
7| Shorten compiler paths - Output Filename: D:\Al\Lect2015\Exmp\6\ios 4.exe
- Output Size: 1,31371116638184 MiB
- Compilation Time: 1,81s

0 Lines: 29

Length: 618

Bcraska

m

Done parsing in 0,015 seconds

D:\A1\Lect2015\Exmp\6\ios_3.exe l

Process exited after 9.509 seconds with return value 0
l1a nponoaxenus naxmute af|las nponoaxenusn naxwute Alf(llas nponoaxeHus HaxuuTe AKE (119 NPoRnoAXEHUS HAXMHUTE ANGYD KAABUWY . . .




PELLEHUE HA OCHOBE
MOCTPOEHUA PEKYPPEHTHOIO
COOTHOLWIEHMUA



i 0! ect2015\Bimp Vs 5.cpp - Dev-C++ 510 — . 5 -

®aitn [paska MMowck Bug [Mpoekt BuinonHute Cepeuc AStyle Okxo Cnpaska

RSN L ot FYSEE=NE B K-, | BEO@EB| ¢ % dh s ’[IDM-GCC 4.8.1 32-bit Debug v]
‘ @ ﬂ ‘l(globals) VI V]

’ ios_1.cpp | i0s_2.cpp | i0s_3.cpp | ios_4.cpp‘ i0s_5.cpp ‘

1 #include <iostream» i
2 using namespace std;
3
4 unsigned long long start,end;
5 unsigned long long access counter() { asm("rdtsc"); }
6
7 int f(int n, int m) { if(n>1) { int p=(f(n-1,m)+m)%n; return p?p:n; }
8 else return 1; }
9 int f1(int n, int m) { if(n>2) { int p=(f1(n-1,m)+m)%n; return p?p:n; }
10 else return m%221:2; }
11 int f2(int n, int m) { if(n>3) { int p=(f2(n-1,m)+m)%n; return p?p:n; }
12 else return m%32m%3:3; }
13 i
14H int main() { [ 4 DIAN\Lec0t5\Bmp\6ios s.i
15 | int N,M; — -
i 10000 20000
16 cin »> N > M;
17 start = access_counter();
18 cout << f2(N,M) << ' ';
19| cout << FI(NM) << " frocess xted aften 12.6 seconds with retun velue 0
20 cout << f(N,M) << endl;
21
22 cout << endl;
23 end = access_counter();
24 cout << end-start << endl;
25 |
26 return 0;
271 N
e o | i Pecypeol d]]] Kypran xomnmmuwulQ/ Otnaaka Ek PezynbTathl noncka

EN m@Rm™oed @@ a2



