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®aiin Mpaeka MMowck Bug [poexr Buinonwwte Cepeuc AStyle Okvo Cnpaeka

DCHREE S |~ BRIEE |44/ RgEoEm o b
940 (o 0 |y | o | G | dy | d | O

['Th.cpp k,*d, 4 - kl*d3 k,*d, k,*d4

1 #include <iostream)
i : % * % *
2 using namespace std; k2 dm-l k2 d3 k2 d2 kz dl

3
3 class nuber { ko*dpng + ko *dy, kp*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;
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; }

O 0 ~N Oy B

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;

16 return a; }

17}

18

196 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 << " Nl= " << n << endl;

25 |
26 return 0;

27 -} N

]EE Komnunarop I Q Pecypci I [ﬂ]] KypHan komnunsumm | Qf Ornagka l @ PesynbTathl noncka
[

Line: 18 Col: 1 Sel: 0 Lines: 27 Length: 772 Bcraeka Done parsing in 1,092 seconds
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®aiin Mpaeka MMowck Bug [poexr Buinonwwte Cepeuc AStyle Okvo Cnpaeka

(ERER &~ |BRIEH Rl T IR, " Vil rowrerrem—
Tl 0 | dny | . | | & [ d | 0

[Thepp | * * * *

1 #include <iostream> kl dm'l kl d3 kl d2 kl dl

.;_ using namespace std; kz*dm_1 kz*d3 kz*d2 kz*d1

43 class nunber | | kp*dpmg + ke*dy, ky*do + 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; }

8 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=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]; } .
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; }

175}

18

198 int main() {
20 | int N; number n;

— N
( #  D:\Rab_c\=-ro3€ErobiN2ap \2014\—xETp \h.exe - lfc' | (=] I&J

3 . 100
21 cin > N; N=99 N?'= 93326215443944152681699238856266700490715968264381621468592963895217599

22 if(N::]_@@) N:995 993229915608941463976156518286253697920827223758251185210921686400000000000000000
. . . . . \lolololn] 648

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

119 NponoAXEHUA HAXMUTE ANEYW KAABUUWY . . .

26 t 0;
:27_} return 0; L

\EB Komnunarop | Q] Pecypci | d]]] KypHan komnunsumm l Q/ Otnapxa [ @ Pesynbrarbl nowcka,
[ A

Line: 18 Col: 1 Sel: 0 Lines: 27 Length: 772 Bcraeka Done parsing in 1,092 seconds
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®aiin [paeka MMowck Bug ﬂpoeKT Boinonuwte  Cepeuc  AStyle  Okno Cnpasxa

JGNAE&EE |« |BRIEE 449 |BO0BHIV| %@ [ wnsomg -

ﬂj ﬁ . “(qlobals) l v
lh"i‘ hh.cpp ‘

1 #include <iostream>
2 using namespace std;

35 class number { KO H KPeTH O

unsigned char d[400]; int m;
public:
number() { for(int i=0;i<400;i++) d[i]=0; d[1]=1; m=2; }
H void operator*(int k) {
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;

O 0 ~N Oy B

16 + return a; }

17}

18

198 int main() {

20 | int M; number m;

21

22 cin »> M;

23 for(int i=1;i<=M;it++) m*2;
24 cout << "M=" << M << " 2¥¥M= " << m << endl;
25

26 return 0;

2711}

>

m

Iﬁ Komnunatop I E Pecypcol I dh KypHan komnunaumum | o/ Otnapxa | @ PesynbTathl noucka
[

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




B D!Rab.ciomrpors 2015 Mepsasihcpp - Dev-C-+ 510 L e o

®aiin Mpaeka MMowck Bug [poexr Buinonwwte Cepeuc AStyle Okvo Cnpaeka

[ | o [AE BB | BOBEB8| | % d & [IDM-GCC 4.8.1 32-bit Debug v]
EE G E] l(globals) 'I v}
hcpp | Hhepp |

1 #include <iostream>
2 using namespace std;

3E] class number { KOHKPeTHO

unsigned char d[400]; int m;
public:
number() { for(int i=0;i<400;i++) d[i]=0; d[1]=1; m=2; }
H void operator*(int k) {
unsigned char z[400]; z[0]=0;
10 | int k2=k/10, k1=k%10, p=0;

O O ~N Oy i &S

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]; } .
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\==t03€ErobINS3p \2015\—xETp \hh.exe —— L2 o e S |
20 | int M; number m; — .
21 M=1000 2x=M= 1071508607186267320948425049060001810561404811705533607443750388370
: 35105112493612249319837881569585812759467291755314682518714528569231404359845775
22 cin » M; 74698574803934567774824230985421074605062371141877954182153046474983581941267398
73 for(int i=1jic=Myits) m*2; 767559165543946077062914571196477686542167660429831652624386837205668069376
24 cout << "M=" << M << " 2%z "
25
26 return 0; .
27 LY — I __ 2

EB Komnunarop l @] Pecypci | d]]] KypHan komnunsumm I &/ Otnaaxa I @ Pesynbrarbl nowcka,
L .

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




i D:\Disk_R\KR\2015\Mepeas\h_new.cpp - Dev-C++ 5.11 -

®aiin Mpaska Momck Bug [Mpoexr Boinonwwte Cepeuc AStyle Okwo Cnpaska

0@

BE «~ AEIEH | SRO@E8| | % dh | oucce 4.5.2 64-bit Release v

Dj] G I!] (globals) v v

h_new.cpp

1
2
3
4

O 0 ~ Oy Ui

10
11

Htemplate<int Size> class number {

#include <iostream>
using namespace std;

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

Ab6CTpaKTHO

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; }

128 number operator+(const number& n) { int p=0; number a(n); a.m = max(m,n.m);

13
14

15}

16

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; }

178 number operator*(int k) { int p=0; number a(*this);

18
19
20
21

221

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[1]%=10; }

if(p) { if(a.m==Size-1) ERR("number::operator*: array overflow"); a.d[++a.m] = p; }
return a; }

238 void operator~(void) {

24 if(m==Size-1) ERR("number::operator~: array overflow");
25 if(!m & !d[0]) return;

26 for(int i=m++;i>=0;i--) d[i+1] = d[i]; d[@] = @; }

N70 niimhan ananadawnk/ anmad nimhand L\ [ cimhan ~/0\.

EE Komnunatop % Pecypcel [ﬂ]] KypHan komnunauun Q/ Otnagka @ Pesyneatel noucka

Line: 48

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




ﬂ D:\Disk_R\KR\2015\Mepeas\h_new.cpp - Dev-C++ 5.11 -

®aiin Mpaeka Momck Bug [Mpoexr Boinonwuts Cepeuc AStyle Oxwo Cnpaska

DUEEHE 8 ~~ BGIEH (O BBO@EE | % |dhd o e5.2 eecbic Release v
@ ﬁ |!] (globals) v v

['] h_new.cpp

276 number operator*(const number& k) { number s(0);

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; }

33 1

34

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

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

37 cin > N;

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

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

40 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¥FT << N << "= T << p <« "\t << s << endl;

47
48 | number<300> fbl(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 << ")= " << fb2 << "\t' << s << endl;

52 return 0;

co 1
28 Kownunsrop B Pecypest (llh Xypran komnunsumn 7 Otnagxa G, Pesynsrarel novcxa

Line: 2 Col: 2 Sel: 0 Lines: 53 Lenath: 2106 Beraska Done parsina in 0,015 seconds



I D:\Disk_R\KR\2015\&xETp \h_new.exe

160

100!= 933262154439441526816992388562667004907159682643816214685929638952175999932299156089414639761565182862536979208272
23758251185210916864000000000000000000000000 648

16000

2%%1000= 107150860718626732094842504900000181056140481176553360744375038837035105112493612249319837881569585812759467291
7553146825187145285692314043598457757469857480639345677748242309854210746050623711418779541821530464749835819412673987675
59165543946077062914571196477686542167660429831652624386837205668069376 1366

Fibb(1000)= 434665576869374564356885276756406258025646605173717804024817290895365554179490518904038798400792551692959225
93080322634775209689623239873322471161642996440906533187938298969649928516003704476137795166849228875 1665

Process exited after 5.712 seconds with return value ©
INA NPOBONXEHMA HaxmuTe nwbyw Knasuwy . . .




ACTEPOUAbI



Tpwn actepounaa neTaT B KOCMUYECKOM NPOoCTpaHcTBe. Kaxabin 13
HUX ABUXKETCA C MOCTOAHHOM CKOPOCTbIO U B MOCTOAHHOM
HanpaBneHUU. Ha Bcex Tpex acTepounaax CyLW,ecTBYOT pa3yMHble
dopmbl XKN3HU. B 0bbIYHOE Bpems obutaTtesin acteponaoB NOHEMHOTY
PAa3BUBAIOTCA, OCBAMBAOT HOBbIE TEXHO/IOTMU U TOTOBATCA BbINTU B
KOCMMYEeCKoe NPOCTPAHCTBO. Ho BCe paanMKanbHO MeEHAETCA, KOraa Bce
TP KOCMUYECKUX TeNa HaxoaAaTCcA Ha oaAHOU npamon. Koraa
NPOUCXOAAT TaKMe "3aTMeHnA", XKUTesam acteponaoB Ha4MHAOT
4YyBCTBOBATb cebs HeytoTHO. OHU BUAAT TOJIbKO OAHO M3 ABYX
NPUBbIYHbIX TeN HA HebocBoAE, N 3TO NOPOXKAAET YYBCTBO KAKOWU-TO
HeyBepeHHOCTU. l'ymaHOUAbl HE MOTYT 3aHUMATLCA NPUBbLIYHLIMMU
Aenamu, HeKOTopble AarKe Ha4YMHAOT NOroBapmBaTh O
npubaunxKarowemca KoHue cseta. O nonetax B KOCMOC B TaKue
MOMEHTblI MOXHO 3abbITb: HAa BCEX TPEX acTepomgax pa3som cayyaertcs
5KOHOMMYECKMM Kpn3nc. Bawa 3agaya - onpeaenuntb, CKONbKO eLle
TaKUX KPU3MNCOB CyumnTca B byayuwiem. UMeHHO BO BpeMA TaKUX
KPM3NCOB U NPUXOANTCA AONYCKATb K YNPaBAEHUIO BUPKaMM CUCTEMDI
Tmna "SkyNet"

12



3ameyaHue 1. Actepounabl HaCTONIbKO MaJsibl, YTO UX MOXKHO CYUTATb
TOYKaMmn. YToObl CIMLLKOM He YC/IOXKHATb aHaus, byaem cumTaTthb, YTO
acTepounabl BNOHE MOTYT OKa3blBaTbCsA OHOBPEMEHHO B O4HOMN U TOM
YK€ TOYKe NpocTpaHcTBa. [pn 3TOM OHM He CTaNKUBAIOTCA, @ NpoaeTatoT
CKBO3b ApYyr Apyra. Ecav yroaHo, MOXHO AyMaTb, YTO HA camMoM aene
OHW NPOCTO NPOXOAAT APYr OT APYyra Ha HE3HAaYUTE/IbHOM PaCCTOAHUM.

3amedyaHue 2. MNoa "6 MM'" MOHMMAIOTCA BCE@ MOMEHTbI
A 0y4

BPEMEHU HAaYMHaA C Ha4yana HabaaeHma. Camo Havyano HabawaeHus
TOXe CYUTAaeM YacTbio "byayuiero”.

Bxopa. BxogHoW pann coaepXuT TP CTPOKKU, NO OAHOM Ha KaXKAbIN
actepouna. Kaxkaaa cTpoKa coaepXut 6 umcen X, Y, Z, Vx, Vy, Vz.
[lepBble TPM YMCNa 3a4a0T KOOPAMHATBLI acTeponga B MOMEHT Havana
HabnaeHua, cheayrowme TP YNCAa - KOOPAMHATbLI ero BeKTopa
CKopocTu. Bce uncna uenbie n He 6onblue 20.

Bbixoa. OaHO uenoe 4Yncno, paBHoOe KONMYECTBY SKOHOMMUYECKUX
KPM3NCOB HAaYMHAA C MOMeHTa HabatoaeHna. Ecnm KonmnyecTtso
"KPU3UCHbIX MOMEHTOB" BECKOHEeYHO, BbiBEAUTE YnNCno -1.

13



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

X+t*Y+2*Z=0

C

A

Ri=ri+t*vi
: 2 AC=R;-R,
AB=RB—RA

AC xAB =0

14



®aitn MMpaeka [ouck Bug [poexr Bomonwwte Cepeuc AStyle Okwo Cnpasxa

DN EEE |~ |BEIEE 4490|8008 v|%|da |[mes .1 s-sic vemg
ﬂj ﬁ I “(qlohals) I v
v.epp \

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

3

4 using namespace std;

E template <typename T> class vector {
T v[3];
public:
10 vector(T a=0, T b=0, T c=0) { v[0]=a; v[1]=b; v[2]=c; }

O o0~ o v

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

19L};
20

11 vector(const vector& a) { v[0]=a.v[0]; v[1]=a.v[1]; v[2]=a.v[2]; }

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[0],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]; }

>

m

’E Komnunsrop I ﬁ Pecypcml b KypHan komnunsyun |W Otnapka I @ PesynbTathl noucka I 3aprrrb|

‘ Compilation results...
Mpepearb

| l - Errors: 0
- Warnings: 0
[V] Shorten compiler paths -~ Output Filename: D:\Rab_c\KonTponesas\2015\llepsas\v.exe
- Output Size: 1,32468223571777 MiB
- Compilation Time: 2,06s

| i

m

4

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




vonbHaa\2015\Mepeasiv.cpp - De

®aitn [Mpaeka [Mouck Bug [Mpoext Bomonwwte Cepenc AStyle Okxo Cnpaska

(§PREEE ~~ BRIEE 440 |BOERB | *| i) mec et szbicom -

"j ﬁ “Wlobals) vl ‘Cxomnmuposarbusbmonnm (Fll)i v

[Tvcpp |

21

22

236 int main() {

24 int k; double b,d;

25 vector<int> n,rl, 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*AC;

30

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

32

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

34H .else if( I==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[i]/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
44
45
46

I
—

m

1

lﬁ Komnunsarop I ‘ Pecypcel I i KypHan komnnnsuwn | / Otnapea I @ Pesynbtarel noncka
[

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




I ——— e

®aiin Mpaeka MMowck Bug [poexr Buinonwwte Cepeuc AStyle Okvo Cnpaeka

[0HGHE E ~~ DQRBIEHE (9|80 | | |meeccse.s szbicdeng ]

@ ﬁ E] l(globals) 'I CkoMnMAMPOBATD W BLINONHNUTD (Fll]i v}

[Tvepp | ,
21 1
22

23¢]int main() {
24 int k; double b,d;
25 vector<int> n,r1, vi1, 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[i]/Z[i]) >= 0 && sqrt(d)-b>=0) k=1; else k=0; break;}
37
gg cout << k << endl; [ C:\.Windows\SystemBZ\;md? - l = ] =) |&J‘
40 return @; D:\Rabh_c\KoutpoabHaa\2015\[lepsasa v n )
sl
42 (0,0,.0>
43
44 : HTpoabHaa\2015\epsasa v
45
46 0,0,0> <0O,.0,0>
'EB Komnunarop | @] Pecypci | d]]] KypHan komnunsumm l Q/ Otnagka l @ Pesynbrarbl nowcxa‘ D:\Rab_c\Koutpoabnaa\2015\epsas> -
! ,

< U »

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




OcHoOBbl aHaNN3a aAropuTMoOB

18



ANroputm - TOYHOe npegnucaHue,
3apatolee npouecc npeobpasoBaHUA
UCXOAHbIX AAHHbIX B pe3yabTaThbl.

CBOMCTBA:
1. Pe3ynbTaTUBHOCTb
2. KOHeYyHOoCTb
3. OAHO3HAYHOCTb
4. MaccoBoOCTb
5. 1eTepMNHNPOBAHHOCTb
6. 9pPeKTUBHOCTL

19



O603HaYeHun

M — Habop MaLIMHHbBIX UHCTPYKLUHA,
COCTAB/AOLLMX NPOrpaMmmy;

S — namATb AN XpaHEHUA MPOMEXKYTOYUYHbIX
pPe3y/1bTaTOB;

d(n) — Habop BXOAHbIX AAaHHbIX;

D(n) = {d(n)} — mHOXecTBO BCEBO3MOKHbIX
HabopoB BXOAHbIX AAHHbIX;

T = {t} — Bpemsa BbINONHEHMA NPOrpaMmbl;

20



AonyuweHusn

EKaXK[aA MallMHHas KoMmaHaa BbINoAHSAeTCA
He bosee yem 3a GUKCUPOBAHHOE BPEMS;

EpaccMaTpmMBaEeM NpaBuibHble U PUHUTHbDIE
aNropuUTMbl, T.€. AZITOPUTMbI, AatoLlne
eUHCTBEHHOE pelleHne obuien npobnembl

21



B cuny caenaHHbIX AonyLwieHni

m [1na ntoboro HayanbHOro Habopa AaHHbIX
aNroOPUTM BbINONHAET He Bosiee, YeM KOHEYHOeE
KOJIMYECTBO «3/1€MEHTApPHbIX» onepauum
abCTPAKTHOM MaALLUHBI.

mllop TpyaoemkocTblo Fy anropntma ana gaHHoro
Habopa HavanbHbIX AaHHbIX — d(n), Byaem
NMOHUMATb KOJIMYECTBO «3/IEMEHTAPHbIXY
onepaunin (=Bpems nx BbINOJIHEHUA),
coBepLUaemMbIX aATOPUTMOM ANA peLleHUs
KOHKPEeTHOM 3a4a4un, B JaHHOU GOpManbHOU
cucTteme.

22



LleHa BbINO/IHEHMA Nporpammbl

t=c,*d(n)+c, *M+c;*5,
34ecb ¢(d(n)) — «Beca» pecypcos

TA = maxy_p T — Hanxygwmm cnyvyan
TV =min,_p T — HanAy4WKnn cyyan
T=Xt/|T| —cpegHnn cnyyau

23



Knaccupumkauma aaroputmos no smay
GYHKUUUN TPYAOEMKOCTHU

m[lapameTpuyecKkn-3aBnuCuMbIe
(nopAagKo-He3aBMCUMbIE)

\4

Fg=f(n); TA=T"=T
mllopAaaKo-3aBUCUMbIE
F, = f(d,n); T(d,n) < T(n) < TA(d,n)



ACMMNTOTUYECKU TOUYHbIE OLLeHKMH

m® (TeTa)

f(n) n g(n): dcy,¢5,ne: V>N,
c;*g(n)<f(n)<c,*g(n) 2
f(n) = ©(g(n) )

/g

c:g(n)
Jn)
cgn)

NS

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

25



ACMMNTOTUYECKME OLUEHKU CHU3Y

m () (Omera)

Fmn)
cg(n)

f(n) n g(n): dc,ny:Vn>n,
f(n) <c*g(n)<0->
f(n)=Q(g(n))

Ex: Q( x*In(x) ) — kAacc PyHKUUI, KOTOpbIE

PacTyT HE MEAAEHHEE, YeM X FIn(x)

26



ACMMNTOTUYECKUE OLLeHKU CBepXy

mO (O 6onbwoe)

cg(n)

ftn)

f(n) n g(n): dc,ny:Vn>n, %M

c*g(n)=f(n)>0 2>
f(n) = O(g(n) )

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

27



CpaBHeHUue BpemeH BbiNONHEeHUA

dJIrOPpnUTMOB
n=10 n=103 n= 10°
Log, n 0,2 cek 0,6 cek 1,2 ceK
n 0,6 cek 1 MMH 16,6 4ac
n? 6 cek 16,6 yac | 1902 roga
2" 1 MUH 1022 net | 10300000 pet

28



3apa4va Nocuda

[TlycTb N YenoBeK, CTOSALLME NO KPYry, CYNTAIOTCH
(Ha4YMHaA c NepBOro) cYUTANKOM U3 M CNOB.
YenoBeK, Ha KOTOPOM CYMUTA/IKa 3aKaHUYMBaETCA, -
BblObIBaeT, KPYr CMbIKaeTca, a CYeT NPOoAo/KaeTca C
YyenoBeKa, c/ieyIOLLLEro 3a BblObIBLLUM.

HanuwuTte nporpammy, BbIBOAALLYIO HOMEpPA TPeX
YyenoBsekK, BbiObIBLLUNX NOCAeAHMMMU, B NOPAAKE NUX

BblObIBaHUA.

29



Pe3synbtatbl ana m=3

n___|nocnesuwii | npeanocnenunii | Npe npeanocneami

1 1

2 2 1

3 2 1 3
4 1 4 2
5 4 2 5
6 1 B 2
7 4 1 5
8 7 4 3
9 1 7 2
10 4 10 5
11 7 2 g

[
N
[HY
o
Ul
[HY
[
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3apa4va Nocuda

m 31
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PELLUEHWUE 1:
AHANN3 3HAYEHWUWU SNNEMEHTOB
MACCUBA



®aitn MMpaeka [ouck Bug [poexr Bomonwwte Cepeuc AStyle Okwo Cnpaaxa

DGNREEE |~ BR/EQ 440 | BOBE| V|8 dh)|[meo 0. apic oomg
al g [ “(qlobals) I =
ios_1.cpp | [*]ios_2.cpp | [*]ios_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 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=Mkn--; while(a) { if(x[k++]) a--; if(k==N) k=0; }
14 ~ while(!x[K]) { k++; if(k==N) k=0; }
15 - if(n<3) cout << x[k] << " '; x[k]=0;
6L}
17 cout << endl;
18 end = access_counter();
19 cout << end-start << endl;
20
21 return 0;
2 )}

lﬁ Komnunsarop I ‘ Pecypcel I i KypHan komnnnsuwn | / Otnapea I @ Pesynbtarel noncka
[

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




PELLUEHMUE 2:
YOANEHUE U3 MACCUBA
BbibbIBLUUX SIEMEHTOB



®aitn MMpaeka [ouck Bug [poexr Bomonwwte Cepeuc AStyle Okwo Cnpasxa

JGNAE&EE |« |BRIEE 449 |BO0BHIV| %@ [ wnsomg -

ﬂj ﬁ I “(qlobals) I v
ios_L.cpp | i0s.2.cpp ‘los_?».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 int main() {

8 | int N,M,1,a=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 wh11e(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) Yncao cpaBHeHUM: ~ m * n *Inn

lﬁ Komnunsarop I h Pecypcel I i KypHan komnnnsuwn | / Otnapea | @ Pesynbtarel noncka
[

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




PELUEHUE 3:
XPAHEHUE B MACCUBE MHAOEKCOB
COCEAHUX S/IEMEHTOB



®aitn MMpaeka [ouck Bug [poexr Bomonwwte Cepeuc AStyle Okwo Cnpasxa

JGNAE&EE |« |BRIEE 449 |BO0BHIV| %@ [ wnsomg -

ﬂj ﬁ I ‘ [ (globals) I v
ios_l.cpp | ios_2.cpp | 105 3.cpp ‘ i0s, 4.cpp‘

1 #include <1E)‘(A+1{I‘.Ie\c;\ZI('J‘I\S\Exmp\6\|os3c:ppi

2 using namespace—stu;

3

4 unsigned long long start,end;

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

78 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;

14H wh11e(N) { k=M%N--; while(k--) n=x[n];

15 - 1f(N¢3) cout << x[n]41 << " '; x[n]=x[x[n]];
6 )

17

18 cout << endl;

19 end = access_counter();

;2 cout << end-start << endl; L‘IMCAO CABUIOB: ~ N N n / 4
22 return 0;

3L}

lﬁ Komnunsarop I h Pecypcel I i KypHan komnnnsuwn | / Otnapea | @ Pesynbtarel noncka
[

Line: 15 Col: 16 Sel: 0 Lines: 23 Length: 489 Bcraeka Done parsing in 0,031 seconds




PELLUEHUE 4:
ANHAMUYHECKU CO3JABAEMDIE
CTPYKTYPbI



[ DA\ Lect2015\Exmp\6\ios_4.cpp - Dei-C

®aitn MMpaeka [ouck Bug [poexr Bomonwwte Cepeuc AStyle Okwo Cnpaaxa

JGNAE&EE |« |BRIEE 449 |BO0BHIV| %@ [ wnsomg -
a] ¢ [ “(qlobals) 8 .

| ios_l.cpp | ios_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

7L:[| struct item { int n; item *next;

8 item(int k, item *nt = NULL) { n=k; next=nt;}
};
10
11H int main() {
12 | int N,M,1,n,k; .
13 i
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;
20}
21
22 cout << endl;
23 end = access_counter();
24 cout << end-start << endl; N
25
26 return 0;
27 -1 X

lﬁ Komnunsarop I ‘ Pecypcel I i KypHan komnnnsuwn | / Otnapea I @ Pesynbtarel noncka
[

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




H D:\A1\Lect2015\Exmp\6\ios_4.cpp - [Executing] - Dev-C++ 5.10

O #@E A& EH BRO0@EE | 8| dh# | |ow-cce 4.6.1 32-bit Debug v
al @ [ | |giopats) v| -

ios_L.cpp | ios_2.cpp | ios3.cpp| i0s d.cpp

A T } L A —
- i | D:\AT\Lect2015\Exmp\6\ios_3.exe l .

D:\AL\Lect2015\Exmp)\Gios_Lexe| | D:\A1\Lect2015\Exmp\6\ios_2.exe| B " D:\A1\Lect2015\Exmp\6lios_4.exe

10000 20000

Process exited after 8.011[Process exited after 8.837[Process exited after 7.863 JJProcess exited after 9.50? seconds with return value 0
as nponoaxenus waxwmte af(las nponoaxenus naxuute Alf(llag nponoAxeHus Haxmute W6 17 NpOROAXEHUA HAXMUTE ANEYD KAABMWY . . .

17 for(i=2;i<=N;i++) p = ( p->next = new item(i) ); p->next = t;

18 while(N) { k=M¥N--; while(k--) p = p->next;

19 if(N<3) cout << p->next->n << ' '; p->next=p->next->next;
70 }

BS Komnunatop [@ Pecypcel b XypHan komnunaumn |/ Ornagka @ PesynbTatel noucka @ JaKpbiTh

Compilation results...

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

Line: 7 Col: 34 Sel: 0 Lines: 29 Length: 618 Bcragka Done parsing in 0,015 seconds




PELLULEHUE HA OCHOBE
MOCTPOEHUA PEKYPPEHTHOIO
COOTHOLUEHUA



il D11\ ect2015\Ecp .5 cpp - DevCo+ 510 —— . 5 Tyv-TeE

®aiin [paska MMonck Bug [poekt BuinonHute Cepeuc AStyle Okxo Cnpaska

O0& W& % 6| RaXadil™ Q| EH K 49 @m08 00| /| % | db @ |[rov-cec 4.8.1 s2-bit Debug v
@ ﬁ l!] [(globals) V] ']‘

‘ ios_1.cpp I i0s_2.cpp | i0s_3.cpp | ios_4.cpp‘ i0s 5.cpp ’

1 #include <iostream>

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
140 int main() { G D:\AT\Lect2015\Exmp\6ios 5.exei
15 | int N,M; N -

, 10000 20000

16 cin > N > M;
17 start = access_counter();
18 cout << f2(N,M) << " ';
19| cout < FI(NM) <" frocess xdted after 12.6 seconds with retun value 0
20 cout << f(N,M) << endl;

21

22 cout << endl;

23 end = access_counter();

24 cout << end-start << endl;

25

26 return 0;

m

E Pesynbratel nouncka

B EEt@ T @




