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Olimpiada Societăt, ii pentru Excelent, ă s, i Performant, ă ı̂n Informatică
Etapa Judet,eană, 14 martie 2021
Clasele XI-XII

Problema Polihroniade
Fis, ier intrare: standard input

Fis, ier ies, ire: standard output

Figura 1: Elisabeta Polihro-
niade, 1979 ı̂n Rio de Janeiro

O matrice pătratică de dimensiuni N × N cu N par s, i elemente din
mult, imea {0, 1} se numes,te tablă de s,ah dacă oricare două celule
vecine pe o linie sau pe o coloană au valori diferite (cu alte cuvinte,
dacă nu există două valori egale alăturate).

De ziua ei, Victor i-a cumpărat Elisabetei o astfel de matrice A, care nu
este neapărat tablă de s,ah. Aflând despre pasiunea ei, acesta vrea acum
să transforme matricea A ı̂ntr-o tablă de s,ah. Timpul fiind limitat, el
poate efectua doar următoarele tipuri de operat, ii asupra matricei:

1. Interschimbă liniile i s, i j din A (celelalte linii rămân neschimbate,
iar valorile din interiorul liniilor i s, i j rămân neschimbate s, i ı̂s, i
păstrează ordinea). Operat, ia are sens pentru 1 ≤ i, j ≤ N .

2. Interschimbă coloanele i s, i j din A (celelalte coloane rămân ne-
schimbate, iar valorile din interiorul coloanelor i s, i j rămân ne-
schimbate s, i ı̂s, i păstrează ordinea). Operat, ia are sens pentru
1 ≤ i, j ≤ N .

Dorind să o impresioneze pe Elisabeta, Victor apelează la voi, programatori renumit, i, să ı̂l ajutat, i ı̂n a
transforma matricea A ı̂ntr-o tablă de s,ah. Pentru aceasta, Victor are nevoie de următoarele informat, ii:

1. Poate fi transformată matricea A ı̂n tablă de s,ah?
2. Care este numărul minim de operat, ii necesare pentru a duce la ı̂ndeplinire acest scop?
3. Care ar fi o succesiune de operat, ii care transformă matricea A ı̂ntr-o tablă de s,ah?

În cazul ultimei cerint,e, pentru a intra ı̂n grat, iile lui Victor va trebui ca numărul de operat, ii efectuate
să fie minim. Totus, i, chiar s, i un număr neminim de operat, ii va fi răsplătit, ı̂nsă nu ı̂ntr-atât de mult.

Vi se dau două numere P, T s, i T matrice A, reprezentând mai multe instant,e ale problemei. Pentru
fiecare matrice A dintre cele T va trebui să rezolvat, i cerint,a cu numărul P ∈ {1, 2, 3} dintre cele listate
mai sus.

Date de intrare

Pe prima linie se găsesc două numere ı̂ntregi pozitive P s, i T , reprezentând numarul cerint,ei de rezolvat
s, i, respectiv, numărul de scenarii pentru care va trebui să rezolvat, i problema.

Urmează cele T instant,e ale problemei, fiecare fiind compusă din N + 1 linii: pe prima linie se va afla
numarul N , iar pe următoarele N linii câte N cifre binare neseparate prin spat, ii, reprezentând câte o
linie a matricei A.

Date de ies, ire

Pentru fiecare dintre cele T instant,e se va afis,a răspunsul, ı̂ncepând de la o linie nouă, după cum urmează:

1. Dacă P = 1, atunci se va afis,a pe o singură linie 1 dacă matricea A poate fi transformată ı̂n tablă
de s,ah, s, i 0 altfel.

2. Dacă P = 2, atunci se va afis,a pe o singură linie un ı̂ntreg reprezentând numărul minim de in-
terschimbări de linii s, i/sau coloane necesare pentru a transforma matricea A ı̂n tablă de s,ah.

3. Dacă P = 3, atunci se va afis,a pe o linie un număr X. Apoi, pe fiecare dintre următoarele X linii se
va afis,a câte o interschimbare de linii sau coloane, după următorul format: L i j are semnificat, ia că
liniile i s, i j se interschimbă, iar C i j are semnificat, ia că coloanele i s, i j se interschimbă. Matricea
obt, inută după aplicarea celor X operat, ii asupra lui A ı̂n ordinea dată trebuie să fie o tablă de s,ah.

Restrict, ii s, i precizări
1
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• 1 ≤ T ≤ 350
• 1 ≤ N ≤ 1 000
• N este par.
• Pentru cerint,ele de tip P = 2 s, i P = 3 se garantează că matricea A poate fi transformată ı̂n tablă

de s,ah folosind interschimbări de linii s, i/sau coloane.
• Suma valorilor N pentru cele T scenarii nu depăs,es,te 2 000.

Pentru 40 de puncte

• P = 1

Pentru alte 34 de puncte

• P = 2

Pentru alte 26 de puncte

• P = 3
• Dacă există mai multe solut, ii, oricare este considerată corectă.
• Dacă numărul X de operat, ii folosite nu este minim, atunci se acordă 50% din punctajul pe test.

Exemple

stdin stdout

1 3

2

11

11

4

1100

1100

0011

0011

2

10

01

0

1

1

2 2

4

1100

1100

0011

0011

2

10

01

2

0

3 2

4

1100

1100

0011

0011

2

10

01

3

L 2 4

C 2 3

L 1 2

0
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Etapa Judet,eană, 14 martie 2021
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Explicat, ii

Pentru primul exemplu, avem P = 1, deci pentru cele T = 3 instant,e se cere numai dacă se pot transforma
ı̂n tablă de s,ah prin interschimbări de linii s, i/sau coloane. Pentru prima instant, ă acest lucru nu este
posibil, deoarece nu avem niciun 0 ı̂n matrice. Pentru cea de-a doua instant, ă, putem efectua următoarele
operat, ii:

1100
1100
0011
0011

L 2 3−−−→

1100
0011
1100
0011

C 2 3−−−→

1010
0101
1010
0101

Pentru ultima instant, ă, matricea A este deja tablă de s,ah.

Pentru al doilea exemplu, avem P = 2, deci pentru cele T = 2 instant,e se cere numărul minim de operat, ii
pentru a le transforma ı̂n tablă de s,ah. Pentru prima instant, ă, o solut, ie cu 2 operat, ii este prezentată
mai sus, s, i nu există solut, ii mai scurte. Pentru cea de-a doua instant, ă, matricea este deja tablă de s,ah,
deci răspunsul este 0.

Al treilea exemplu este exact ca anteriorul, numai că avem P = 3, deci trebuie tipărite exact care
sunt operat, iile ce aduc matricea la forma de tablă de s,ah. Pentru punctaj maxim pe acest exem-
plu, ar fi obligatoriu să afis, ăm o solut, ie cu 2 operat, ii (adică număr minim), cum ar fi cea de
mai sus. Cu toate acestea, cu scop demonstrativ, noi venim cu o solut, ie compusa din 3 operatii,
prin care obinem doar 50% din punctaj:

1100
1100
0011
0011

L 2 4−−−→

1100
0011
0011
1100

C 2 3−−−→

1010
0101
0101
1010

L 1 2−−−→

0101
1010
0101
1010

3
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Problema Bob
Intrare: standard input

Ies, ire: standard output

Dezamăgit, i de lipsa fotbalului din ultima perioadă, S, tefan s, i Georgian s, i-au deschis (̂ın secret) o afacere
cu boabe de cafea, comercializând K tipuri diferite de cafea. Astfel, timp de N zile ei produc cafea,
urmând să formeze din boabele obt, inute ı̂n zile consecutive pachete ce cont, in toate tipurile de cafea.

Concret, cei doi s,tiu pentru fiecare zi ce tipuri de cafea produc ı̂n acea zi (posibil niciun tip, caz ı̂n care
afacerea ia o pauză), după care ei ı̂mpart zilele ı̂n secvent,e continue astfel ı̂ncât, pentru fiecare tip de
cafea, fiecare secvent, ă de zile să cont, ină cel put, in o zi ı̂n care să fie produs acel tip de cafea.

Înainte de a se apuca de ı̂mpachetat boabele, S, tefan s, i Georgian ı̂s, i pun două ı̂ntrebări:

1. Care este numărul maxim de pachete ce pot fi formate?
2. Care este numărul de moduri de a ı̂mpărt, i zilele astfel ı̂ncât să se formeze număr maxim de pachete

valide (ce cont, in toate tipurile de cafea)?

Date de intrare

Pe prima linie se găses,te un număr ı̂ntreg P , reprezentând numărul cerint,ei de rezolvat.

Pe cea de-a doua linie se găses,te un număr ı̂ntreg T , reprezentând numărul de scenarii pentru care va
trebui să rezolvat, i problema.

Urmează cele T instant,e ale problemei, fiecare fiind compusă din N + 1 linii: pe prima linie se vor afla
două numere ı̂ntregi N s, i K, reprezentând numărul de zile, respectiv numărul de tipuri diferite de cafea;
pe următoarele N linii câte K cifre binare, cea de-a j-a cifră de pe linia i fiind 0 dacă ı̂n ziua i tipul j de
cafea nu este produs, sau fiind 1 dacă ı̂n ziua i tipul j de cafea este produs.

Date de ies, ire

Pentru fiecare dintre cele T instant,e se va afis,a răspunsul, ı̂ncepând de la o linie noua, după cum urmeaza:

1. Daca P = 1, atunci se va afisa pe o singura linie numărul maxim de pachete valide ce pot fi formate.
2. Daca P = 2, atunci se va afisa pe o singura linie numărul de moduri de a ı̂mpărt, i zilele ı̂n secvent,e

continue astfel ı̂ncât să se formeze număr maxim de pachete. Răspunsul va fi afis,at modulo
1 000 000 007.

Restrict, ii s, i precizări

• 1 ≤ P ≤ 2
• 1 ≤ T ≤ 3
• 1 ≤ N ≤ 200 000
• 1 ≤ K ≤ 20
• Se garantează că fiecare tip de cafea apare ı̂n cel put, in una dintre cele N zile.

Punctare

• Pentru 6 puncte: P = 1, N ≤ 15
• Pentru alte 6 puncte: P = 1, N ≤ 100
• Pentru alte 9 puncte: P = 1, N ≤ 2 000
• Pentru alte 10 puncte: P = 1, N ≤ 200 000
• Pentru alte 10 puncte: P = 2,K = 1, N ≤ 200 000
• Pentru alte 4 puncte: P = 2, N ≤ 15
• Pentru alte 4 puncte: P = 2, N ≤ 20
• Pentru alte 9 puncte: P = 2, N ≤ 100

1
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• Pentru alte 8 puncte: P = 2, N ≤ 700
• Pentru alte 8 puncte: P = 2, N ≤ 2 000
• Pentru alte 8 puncte: P = 2, N ≤ 10 000
• Pentru alte 9 puncte: P = 2, N ≤ 70 000
• Pentru alte 9 puncte: P = 2, N ≤ 200 000

Exemple

stdin stdout

1

3

3 3

010

101

111

6 2

10

01

00

10

11

01

5 4

0100

1010

0000

1110

0001

2

2

1

2

3

3 3

010

101

111

6 2

10

01

00

10

11

01

5 4

0100

1010

0000

1110

0001

1

3

1

2
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Explicat, ii

În primul exemplu, tipurile de cafea produse ı̂n fiecare zi sunt:

• În prima zi se va produce doar tipul 2 de cafea
• În cea de-a doua zi se vor produce tipurile 1 s, i 3 de cafea
• În ultima zi se vor produce toate cele 3 tipuri de cafea

Numărul maxim de pachete este 2, s, i este obt, inut ı̂n mod unic, grupând zilele ı̂n următorul fel: [1, 2], [3].

În cel de-al doilea exemplu, numărul maxim de pachete este 2, fiind obt, inut ı̂n urmatoarele 3 moduri:

• [1, 2], [3, 4, 5, 6]
• [1, 2, 3], [4, 5, 6]
• [1, 2, 3, 4], [5, 6]

În cel de-al treilea exemplu, numărul maxim de pachete este 1, fiind obt, inut prin gruparea tuturor zilelor
ı̂ntr-o singură secvent, ă ([1, 2, 3, 4, 5]).

3
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Capitolul 8

Anexe - Exemple implementări soluții în limbajul C/C++

8.1 Soluții - Clasa a V-a

1. Ghiocel

/*
1.1. Autor Gina Balacea
*/
#include<fstream>
using namespace std;
long long n,p,n1,n2,nrap;
int C,c,N,i;
ifstream f("ghiocel.in");
ofstream g("ghiocel.out");
int main()
{
  f>>N;
  int urc=0,cob=0,deal=0,vale=0,k,d;
  for(i=1;i<=N;i++)
    {   f>>n;
        k=0;d=0;
        int aux=n;
        while(n>9 && (n%10==(n/10)%10)) n=n/10;
        if(n>9)
            if(n%10<(n/10)%10) d=-1;
        else d=1;
        n=n/10;
        while(n>9)
        {

         if(((d<0)&&(n%10>(n/10)%10)) || ((d>0)&&(n%10<(n/10)%10)))
        {
            k++;d=-d;
        }
        n=n/10;
        }
        if(k==0)
           {if(d==0) ;
            else
                if(d>0) {urc++; }
                else {cob++;}
           }
        else
            if(k==1)
              if(d<0) {  vale++;}
              else { deal++; }
            else
                if(k>1)  ;
    }
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   g<<urc<<'\n'<<cob<<'\n'<<deal<<'\n'<<vale<<'\n';
   f.close();
   g.close();
   return 0;
}
/*
 1.2. Autor: Florentina Ungureanu
*/
#include <fstream>
using namespace std;
ifstream in("ghiocel.in");
ofstream out("ghiocel.out");
unsigned long long n, x,i,nu,nc,nv,nd,c;
int main()
{
    in>>n;
    for(i=1;i<=n;i++)
        {
            in>>x;
            c=x%10;x/=10;
            if(x%10<c)
            {
                while(x&&x%10<c) c=x%10,x/=10;
                if(!x) nc++;
                else
                {
                    while(x&&x%10>c) c=x%10,x/=10;
                    if(!x) nv++;
                }
            }
            else
            {
                while(x&&x%10>c) c=x%10,x/=10;
                if(!x) nu++;
                else
                {
                    while(x&&x%10<c) c=x%10,x/=10;
                    if(!x) nd++;
                }
            }
        }
    out<<nc<<endl;
    out<<nu<<endl;
    out<<nd<<endl;
    out<<nv<<endl;
    return 0;
}

2. Concurs

/* 
2.1. Autor: Georgeta Balacea   
*/
#include<fstream>
using namespace std;
int x,n,nca,ncb,ncc,pmax,pa,pb,pc,pct,nrc;
int C;
long long P;
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ifstream f("concurs.in");
ofstream g("concurs.out");
int main()
{   f>>x>>n;
    if(x==2)
    {
        for(int i=1; i<=n; i++)
        {   f>>C>>P;
            pct=0;
            while(P)
            {
                if(P%10==0)
                {
                    pct+=10;
                    P/=100;
                }
                else
                {
                    pct+=P%10;
                    P/=10;
                }
            }
            if(C==1) pa+=pct;
            else if(C==2) pb+=pct;
                   else pc+=pct;
        }
        pmax=max(pa,max(pb,pc));
        if(pmax)
        {   if(pa==pmax) g<<1<<' ';
            if(pb==pmax) g<<2<<' ';
            if(pc==pmax) g<<3<<' ';
            g<<pmax<<endl;
        }
        else
            g<<"FARA CAMPION"<<endl;
    }
    else
    {   for(int i=1; i<=n; i++)
        {   f>>C>>P;
            pct=0;long long aux=P;
            while(P)
            {   if(P%10==0)
                {
                    pct+=10; P/=100;
                }
                else
                {
                    pct+=P%10; P/=10;
                }
            }
            if(pct>pmax)
            {
                nrc=1; pmax=pct;
            }
            else
                if(pct==pmax) nrc++;
        }
         g<<pmax<<" "<<nrc<<endl;
        }
    f.close(); g.close();
    return 0;
} 
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/*
2.2. Autor Dumitrascu Dan Octavian
*/
#include <fstream>
using namespace std;

ifstream f("concurs.in");
ofstream g("concurs.out");

long long smax, nr, p,x,n,i,c, max1, c1, s, aux, s1, s2, s3;

int main()
{
    f>>c;
    if (c==1)
    {
        f>>n;
        max1=0;
        for (i=1;i<=n;i++)
        {
            f>>p;
            f>>x;

                aux=x;
                s=0;
                while (aux>0)
                {
                    if (aux%10==0)
                    {
                        s=s+10;
                        aux=aux/100;
                    }
                    else
                    {
                        s=s+aux%10;
                        aux=aux/10;
                    }
                }
                if (s>max1)
                {
                    max1=s;
                    nr=1;
                }
                else
                    if (s==max1) nr++;

        }
        g<<max1<<" "<<nr<<"\n";
    }
    else
    {
        f>>n;
        max1=0;
        s1=0;
        s2=0;
        s3=0;
        for (i=1;i<=n;i++)
        {
            f>>p;
            f>>x;
            if (x==0) s=0;
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            else
            {
                aux=x;
                s=0;
                while (aux>0)
                {
                    if (aux%10==0)
                    {
                        s=s+10;
                        aux=aux/100;
                    }
                    else
                    {
                        s=s+aux%10;
                        aux=aux/10;
                    }
                }
                if (p==1) s1=s1+s;
                if (p==2) s2=s2+s;
                if (p==3) s3=s3+s;
            }
        }
        if (s1==0&&s2==0&&s3==0)
            g<<"FARA CAMPION"<<"\n";
        else
        {
            max1=0;
            if (s1>max1) max1=s1;
            if (s2>max1) max1=s2;
            if (s3>max1) max1=s3;
            if (s1==max1) g<<"1 "<<max1<<"\n";
            if (s2==max1) g<<"2 "<<max1<<"\n";
            if (s3==max1) g<<"3 "<<max1<<"\n";
        }
    }

    return 0;
}

/*
2.3. Autor: Florentina Ungureanu
*/
#include <fstream>
using namespace std;

ifstream in("concurs.in");
ofstream out("concurs.out");

int E,c, n;
long long x, p1, p2, p3, p, pmax, k;

int main()
{
    in>>c>>n;
    p1=p2=p3=p=pmax=k=0;
    for(int i=1; i<=n; i++)
    {
        in>>E>>x;
        p=0;
        while(x)
        {
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            if(x%10) p=p+x%10;
            else
            {
                p+=10;
                x/= 10;
            }
            x/= 10;
        }
        if(c==1)
            if(p>pmax)
            {
                pmax=p;
                k=1;
            }
            else if(p==pmax) k++;
            else;
        else E==1?p1+=p:(E==2?p2+=p:p3+=p);
    }
    if(c==1) out<<pmax<<' '<<k<<'\n';
    else if(p1+p2+p3==0) out<<"FARA CAMPION\n";
    else
    {
        pmax=max(p1,max(p2,p3));
        if(p1==pmax) out<<"1 ";
        if(p2==pmax) out<<"2 ";
        if(p3==pmax) out<<"3 ";
        out<<pmax<<'\n';
    }
    return 0;
}

3. Șir

/* 
3.1.Autor Georgeta Balacea
*/
#include<fstream>
using namespace std;
int C,N,x,maxi,pmax,i,j,s,S;
ifstream f("sir.in");
ofstream g("sir.out");
int main()
{
    f>>C>>N;
    if(C==1)
    {   for(i=1; i<=N; i++)
        {
            f>>x;
            if(x>=maxi)
            {
                maxi=x;
                pmax=i;
            }
        }
        g<<pmax<<endl;
    }
    else if(C==2)
    {
        for(i=1; i<=N; i++)
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        {
            f>>x;
            if(x>maxi)
            {
                maxi=x;
                g<<i<<" ";
            }
        }
        g<<endl;
    }
    else
    {
        for(i=1; i<=N; i++)
        {
            f>>x;
            if(x>maxi)
            {
                maxi=x;
               s=0;
            }
            else
            {
                s+=maxi-x;
                if(x==maxi) S=s;
            }
        }
        g<<S<<endl;
    }
    f.close();
    g.close();
    return 0;
}

/*
3.2. Autor Dumitrascu dan Octavian
*/
#include <fstream>
using namespace std;
ifstream f("sir.in");
ofstream g("sir.out");
int c,n,i,x,max1,p1,p2,sf,p,s;

int main()
{   f>>c;
    if (c==1)
    {   f>>n;
        max1=0;
        for (i=1;i<=n;i++)
        {
            f>>x;
            if (x>=max1)
            {
                max1=x; p=i;
            }
        }
        g<<p<<"\n";
    }
    else
    if (c==2)
    {   f>>n;
        max1=0;
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        for (i=1;i<=n;i++)
        {   f>>x;
            if (x>max1)
            {
                max1=x; g<<i<<" ";
            }
        }
        g<<"\n";
    }
    else
    {
        f>>n;
        max1=0;
        p1=0;
        p2=0;
        s=0;
        sf=0;
        for (i=1;i<=n;i++)
        {
            f>>x;
            s=s+x;
            if (x>max1)
            {
                max1=x;
                p1=i;
                p2=p1;
                s=0;
            }
            else
            if (x==max1)
            {
                p2=i;
                sf=s;
            }
        }
        g<<(p2-p1-1)*max1-(sf-max1);
    }
    return 0;
}
/*
3.3. Autor: Florentina Ungureanu
*/
#include <fstream>
using namespace std;

ifstream in ("sir.in");
ofstream out("sir.out");

int n, c, x, maxi, i, poz, g, rez;
int main ()
{
    in>>c>>n;
    switch (c)
    {
    case 1:
    {
        maxi=poz= 0;
        for (i=1; i<=n; i++)
        {
            in>>x;
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        if (x >= maxi)
            {
                maxi = x;
                poz = i;
            }
        }
        out<<poz<<'\n';
        return 0;
    }
    case 2:
    {
        maxi=0;
        for (i=1; i<=n; i++)
        {
            in>>x;
            if (x > maxi)
            {
                maxi = x;
                out<<i<<' ';
            }
        }
        out<<'\n';
        return 0;
    }
    case 3:
    {
        for (i=1; i<=n; i++)
        {
            in>>x;
            if (x > maxi)
            {
                maxi = x;
                g = 0;
            }
            else g += maxi-x;
            if (x == maxi)rez = g;
        }
        out<<rez<<'\n';
    }
    }
    return 0;
}
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8.2. Soluții - Clasa a VI-a

1. Stergeri

/*

1.1.Autor Lica Daniela

*/

#include <fstream>
#define DIM 100010
using namespace std;
int w[DIM], n, pas, i, j, x, maxim, p, u, m;

int main () {

    ifstream fin ("stergeri.in");
    ofstream fout("stergeri.out");
  
    fin>>n;
    for (i=1;i<=n;i++) {
        fin>>x;
        while (x) {
            w[i]+=x%10;
            x /= 10;
        }
    }
    m = 0;
    while (n) 
    {
        pas++;
        maxim = 0;
        for (i=1;i<=n;i++)
            if (w[i] > maxim) 
            {
                maxim = w[i];
                p = i;
                u = i;
            } 
            else
                if (w[i] == maxim)
                    u = i;
        for (i=p,j=u+1;j<=n;i++,j++)
            w[i] = w[j];

        if (u-p+1 > m)
            m = u-p+1;
        n -= (u-p+1);
    }

    fout<<pas<<" "<<m<<"\n";
    return 0;
}
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/*
1.2.Autor Șerban Marinel
*/
#include <fstream>

using namespace std;

ifstream fin("stergeri.in");
ofstream fout("stergeri.out");

short int V[100005];

int n, i, p, u, smax, pasi, cate_max;;

int sum(int x)
{
   int s = 0;
   while (x)       //calculez suma cifrelor
   {
      s += x % 10;
      x /= 10;
   }
   return s;
}

void cauta_max(int pana_unde, int &p, int &u)
{
   int i, Vmax;
   Vmax = V[1]; p = u = 1;         //un element maxim
   for (i = 2; i <= pana_unde; i++)//caut alt maxim
      if (V[i] > Vmax)
      {
         Vmax = V[i];              //am gasit un alt maxim
         p = u = i;                //este singur
      }
      else
         if (V[i] == Vmax)         //am mai gasit unul
            u = i;                 //este ultimul gasit
}
void sterge(int p, int u)
{
   int i, de_unde = p, pana_unde = u;
   pasi++;
   if (u - p + 1 > cate_max)      //determin numarul maxim
      cate_max = u - p + 1;       //de elemente eliminate
   for (i = u + 1; i <= n; i++)   //elimin elementele
   {
      V[p] = V[i];
      p++;
   }
   n -= (pana_unde - de_unde + 1);//elemente ramase
}
void eliminare()
{
   int p, u;
   while (n)             //cat timp mai am elemente
   {
      cauta_max(n, p, u);//cauta p si u pentru maxim
      sterge(p, u);      //elimina secventa
   }
}
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int main()
{
   int x, i;
   fin >> n;
   for (i = 1; i <= n; i++)
   {
      fin >> x;      //citesc elementul
      V[i] = sum(x); //suma cifrelor
   }
   eliminare();      //simulez eliminarea
   fout << pasi << ' ' << cate_max << '\n';
   return 0;
}

2. Formula 1

/*
2.1. Autor Prof. Miana Arisanu
     algoritm liniar, 70-80 puncte
*/

#include <fstream> 
using namespace std; 
  
ifstream f("formula1.in"); 
ofstream g("formula1.out"); 
int main() 
{ 
    unsigned long long N, P, k, A,x; 
    f>>P>>k>>N; 
    if (P==1) 
        g<<(2*k-1)*(2*k-1); 
    else
    { 
        A=N*(N+1)*(2*N+1)/3- N*(N+1); 
        // x= numarul masinii care are A stegulete albe
        x=1; 
        while (2*x*x-2*x<=A)x++; 
        x--; 
       // pentru eficienta x se determina direct cu formula sau se cauta binar
        g<<(2*x-1)*(2*x-1)<<'\n'; 
        
    } 
}

/* 
 2.2. Autor Roxana Timplaru
*/

#include <fstream>
#include <cmath>
using namespace std;
ifstream fin("formula1.in");
ofstream fout("formula1.out");
int k,n;
void cerinta_1()
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{
    long long s=1;
    s=s+2*(k-1);
    fout<<s*s;
}
void cerinta_2()
{ 
    long long s,a,i,x;
    s=0;a=1;
    for(i=1;i<=n;i++)
    {
        x=a*a/2;
        s=s+x;
        a=a+2;
    }
   a=1;x=0;
   while (a*a/2<=s)
   {
       a=a+2;
   }
   a=a-2;
   fout<<a*a;
}

void cerinta2_formula()
{
    long long s,a,i,x;
    s=0;
    a=1;
    for(i=1;i<=n;i++)
    {
        x=a*a/2;
        s=s+x;
        a=a+2;
    }
    x=sqrt(2*s+1);
    if(x%2==0) x--;
    fout<<x*x;

}

int main()
{
    int c;
    fin>>c>>k>>n;
    if(c==1)
        cerinta_1();
        else
            {
                //cerinta_2();
                cerinta2_formula();
            }
    return 0;
}
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/** 

 *  2.3 Autor sursa: Radu Muntean
 *  Complexitate: O(1)
 *  Scor: 100 puncte
 *  
 */

 
#include <fstream>
#include <assert.h>
#include <cmath>
using namespace std;
 
int main() {

ifstream in ("formula1.in");
ofstream out ("formula1.out");
int mode;
long long n, k;

 
in >> mode >> k >> n;
assert(mode > 0);
assert(mode <= 2);

 
if (mode == 1) {

    out << (2*k - 1) * (2*k - 1) << "\n";
    return 0;

}

// A =(1^2-1)/2 + (3^2-1)/2 + ... ((2n-1)^2-1)/2

// A =(1^2-1 + 3^2-1 + ... (2n-1)^2-1)/2

// A = (1^2 + 3^2 + ... (2n-1)^2
//  -n)/2

// A = (1^2 + 2^2 + 3^2 + ... + (2n-1)^2 - adunam nr pare si impare
//  2^2 + 4^2 + ... + (2n - 2)^2      scadem numerele pare
//  -n) / 2

// 1^2 + 2^2 + ... + k^2 = k * (k+1) * (2k + 1) / 6  
 

     long long A =  (1LL * (2*n - 1) * (2*n) * (4*n - 1) / 6  -
                         // suma pentru toate patratele de la 1 la (2n-1)^2

                4 * (n - 1) * n * (2*n - 1) / 6  - n ) / 2;          
                         // suma pentru toate patratele de nr pare  
                       // cumul de n ori "-1"
    

long long x = sqrt(A * 2 + 1); 
                          // A reprezinta numarul maxim de patratele albe.

      if (x % 2 == 0) {
    x --;

}

out << x*x << "\n";

return 0;
}
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/*
2.4. Autor Prof. Daniela Lica
     Solutie de 100 de puncte folosind cautarea binară la cerința 2
*/

#include <fstream>
using namespace std;

ifstream f("formula1.in");

ofstream g("formula1.out");

int P, N, K;

void Read (){

    f >> P >> K >> N;
    return;
}
long long cnt (int k){
    return (1LL * (1LL * (k << 1LL) - 1LL) * 1LL * ((k << 1LL) - 1LL));
}
void Task_1 (){
    g << cnt(K) << '\n';
    return;
}
///cautare binară a rezultatului
void Task_2 (){

    long long total = 0;

    for(int k = 1; k <= N; ++k)

        total += 1LL * (cnt(k) >> 1LL);

    long long Keep = 0;

    int Left = 1, Right = 1e8;

    while(Left <= Right)

    {

        int Mid = ((Left + Right) >> 1);
        if((cnt(Mid) >> 1LL) <= total)
            Keep = cnt(Mid), Left = Mid + 1;
        else
            Right = Mid - 1;
    }
    g << Keep << '\n';
    return;
}
void Solve (){
    if(P == 1)
        Task_1();
    else
        Task_2();
    return;
}

int main(){
    Read();
    Solve();
    return 0;
}
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3. Seism

/* 
3.1 Autor Iordaiche Cristina
*/
#include <fstream>
using namespace std;
ifstream fin("seism.in");
ofstream fout("seism.out");

bool v[100001];
int N,C,s;
int durata_seism,cate_seisme,durata_max;

int main()
{
    int i,incep_seism,sf_seism,j;
    fin>>C>>N;
    for(i=1; i<=N; i++)
        fin>>v[i];

    if (C==1 || C==2)
    {
        i=1;
        while(v[i]) //sar peste elementele nenule de la inceput
            i++;  //deoarece nu au 0 in stanga
        while(i<=N-2)
        {
            while(v[i]==0&&i<=N-2) //sar peste 0
                i++;
            incep_seism=i;
            while(v[i]&&i<=N-2) //secventa cu elemente nenule
                i++;
            sf_seism=i-1;
            if(incep_seism-2>=1 && v[incep_seism-1]==0 && v[incep_seism-2]==0)
                if(v[sf_seism+1]==0 && v[sf_seism+2]==0 && sf_seism+2<=N)
                // E seism incadrat stanga dreapta de cate 2 zerouri

                {
                    cate_seisme++;
                    durata_seism=sf_seism-incep_seism+1;
                    if(durata_seism>durata_max)
                        durata_max=durata_seism;
                }
            i++;
        }

        if (C==1)
            fout<<durata_max<<'\n';
        else if(C==2)
            fout<<cate_seisme<<'\n';
    }

    else //if(C==3)
    {
        int incep_secv0,sf_secv0,k1,k2,durata_seism=0,durata_max=0;
        i=1;
        while(v[i]) i++;//SAR peste elementele egale cu 1 de la început
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        while(i<=N-2)
        {
            if(i!=1)
                incep_secv0=i;
            else incep_secv0=3;

            while(v[i]==0 && i<=N-2) i++;//secventa de 0
            sf_secv0=i-1;
            for(int j=incep_secv0; j<=sf_secv0; j++)
                v[j]=1;//schimb  fiecare secventa de 0 in 1
            if( sf_secv0-incep_secv0>=5)
            // tratez cazul in care fac seism in interiorul unei secvente de 0
            {
                //if(i==N)
                durata_seism=(sf_secv0-incep_secv0+1)-4;
                if (durata_seism>durata_max)
                    durata_max=durata_seism;
            }
            // recalculez lungimea seismului din acest moment adica ma duc
            // stanga-dreapta
            durata_seism=sf_secv0-incep_secv0+1;
            k1=incep_secv0-1;
            while(v[k1] &&k1>=3) k1--;
            k1++;

            k2=sf_secv0+1;
            while(v[k2]&& k2<=N-2) k2++;
            k2--;

            if(k1-2>=1 && k2+2<=N)
                if(v[k1-1]==0 && v[k1-2]==0 && v[k2+1]==0 && v[k2+2]==0)      
                //verific daca are in stanga si dreapta cate 2 de 0
                {
                    durata_seism=k2-k1+1;
                    if( durata_seism>durata_max)
                        durata_max=durata_seism;
                }
            // refac secventa de 0
            for(int j=incep_secv0; j<=sf_secv0; j++)
                v[j]=0;
            while(v[i] &&i<=N-2) i++;
        }
        fout<<durata_max<<'\n';
    }
    return 0;
}
/*
3.2 Autor Daniela Lica
*/
#include <fstream>
#include <cassert>
using namespace std;
ifstream f("seism.in");
ofstream g("seism.out");

const int NMAX = 1e5 + 1;

int P, N;
bool A[NMAX];
int M, V[NMAX];
int ans_1, ans_2, ans_3;
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void Read ()
{
     f >> P >> N;

    for(int i = 1; i <= N; ++i)
        f >> A[i];

    return;
}
int my_abs (int x)
{
    if(x < 0)
        return -x;
    return x;
}
///secvențele de 0 sunt memorate în vectorul V cu valori negative, 
///în valoare absolută egale cu lungimea lor
///secvențele de 1 sunt memorate în vectorul V cu valori pozitive, 
///egale cu lungimea lor

void Load ()
{
    M = 0;
    for(int i = 1; i <= N; ++i)
        if(A[i] == 0)
        {
            V[++M] = 0;

            while(i <= N && A[i] == 0)
                ++V[M], ++i;
            V[M] = -V[M];
            --i;
        }
        else
        {
            V[++M] = 0;
            while(i <= N && A[i] == 1)
                ++V[M], ++i;

            --i;
        }

    return;
}
int my_max (int a, int b)
{
    return ((a > b) ? a : b);
}
void Task_1 ()
{
    ans_1 = 0;

    for(int i = 2; i < M; ++i)
        if(V[i] > 0)
            if((-V[i - 1]) > 1 && (-V[i + 1]) > 1)
                ans_1 = my_max(ans_1, V[i]);

    g << ans_1 << '\n';
    return;
}

void Task_2 ()
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{
    ans_2 = 0;

    for(int i = 2; i < M; ++i)
        if(V[i] > 0)
            if((-V[i - 1]) > 1 && (-V[i + 1]) > 1)
                ++ans_2;

    g << ans_2 << '\n';
    return;
}
void Task_3 ()
{
    ans_3 = 0;
   ///creez un seism intr-o secventa de 0 de lungime > 4
    for(int i = 1; i <= M; ++i)
        if(V[i] < 0 && my_abs(V[i]) > 4)
            ans_3 = my_max(ans_3, my_abs(V[i]) - 4);

    /// unesc 2 secvente de 1
    for(int i = 3; i <= (M - 2); ++i)
        if(V[i] < 0)
        {
            if(my_abs(V[i - 2]) > 1 && my_abs(V[i + 2]) > 1)
                ans_3 = my_max(ans_3, V[i - 1] + my_abs(V[i]) + V[i + 1]);
        }
   /// extindem durata seismului spre stanga
    for(int i = 3; i <= M; ++i)
        if(V[i] < 0)
        {
            if(my_abs(V[i - 2]) > 1 && my_abs(V[i]) > 2)
                ans_3 = my_max(ans_3, V[i - 1] + my_abs(V[i]) - 2);
        }
  /// extindem durata seismului spre dreapta
    for(int i = 1; i <= (M - 2); ++i)
        if(V[i] < 0)
        {
            if(my_abs(V[i + 2]) > 1 && my_abs(V[i]) > 2)
                ans_3 = my_max(ans_3, V[i + 1] + my_abs(V[i]) - 2);
        }

    g << ans_3 << '\n';
    return;
}
void Solve ()
{
    Load();

    if(P == 1)
        Task_1();
    else if(P == 2)
        Task_2();
    else
        Task_3();
    return;
}
int main ()
{
    Read();
    Solve();
    return 0;
}
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/* 
3.3 Autor Roxana Timplaru
*/
#include <fstream>
using namespace std;
ifstream fin("seism.in");
ofstream fout("seism.out");
int c,x,nrz1,nrunu,nrz2,k,i,maxi,maxi1,n,nru, a1,a2,b1,b2,a3,a4,b3,b4;
void cerinte()
{
    fin >> n ;
    i = 0;
    while(i < n )
    {
        fin >> x;
        i++;
        if (x == 0)
           nrz1++;
           else break;
    }
    if (nrz1>4) 
        maxi1=nrz1-4;
    while(i < n)
    {
        nrunu=1;
        while(i < n)
        {
            fin >> x;
            i++;
            if (x == 1)
                nrunu++;
            else  break;
        }
        nru++;
        nrz2=1;
        while(i < n)
        {
            fin >> x;
            i++;
            if (x == 0)  nrz2++;
            else  break;
        }
        if (nru % 2 == 1)
        {
            a1=nru;    a2=nrunu;
            a3=nrz1;   a4=nrz2;
        }
        else
        {
            b1=nru;
            b2=nrunu;
            b3=nrz1;
            b4=nrz2;
        }

        if (nrz1 >= 2 && nrz2 >= 2)
               {
                   maxi=max(maxi,nrunu);
                   maxi1=max(maxi1,nrunu);
                   k++;
                   if(nrz1>nrz2)
                       nrunu += nrz1-2;
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                   else
                       nrunu += nrz2-2;
                   maxi1 = max(maxi1,nrunu);
               }

        if (b1-a1 == 1 && a3>=2 && b4>=2)
            maxi1=max(maxi1, b2+a2+b3);
           else
                if (a1-b1 == 1 && b3>=2 && a4>=2)
                maxi1=max(maxi1,a2+b2+a3);
         if (nrz2>4)
          maxi1 = max(maxi1, nrz2-4);
        nrz1 = nrz2;
        }
        if (c == 1)
        fout << maxi;
        else
        if (c == 2)  fout << k;
        else
            fout << maxi1;
    }

int main()
{
    fin >> c;
    cerinte();
    return 0;
}
/*
3.4. Autor Stelian Chichirim
*/
#include <bits/stdc++.h>
using namespace std;
const int Nmax = 1e5;
int v[Nmax + 10];

int main()
{
    freopen("seism.in", "r", stdin);
    freopen("seism.out", "w", stdout);

    int c, n, ans1 = 0, ans2 = 0, ans3 = 0;
    scanf("%d", &c);
    scanf("%d", &n);
    assert(1 <= n && n <= Nmax);
    assert(1 <= c && c <= 3);

    for (int i = 1; i <= n; ++i) {
        scanf("%d", &v[i]);
        assert(0 <= v[i] && v[i] <= 1);
    }
    int last1 = 1, pos1 = 0, last2 = 1, pos2 = 0, nrZero = 0;
    v[n + 1] = 1;
    v[0] = 1;
    for (int i = 1; i <= n; ++i) {
        if (v[i]) {
            nrZero = 0;
            if (!v[i-1] or i == 1) {
                pos2 = pos1;
                last2 = last1;
                pos1 = i;
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                last1 = 1;
            }
            else last1++;
            if (!v[pos1 - 1] && !v[pos1 - 2] && !v[i + 1] && !v[i + 2]) {
                ans1 = max(ans1, last1);
                ans2++;
            }
        }
        else nrZero++;
        if (nrZero > 4) ans3 = max(ans3, nrZero - 4);
        if (!v[i] && !v[i - 1] && pos1 > 0) {
            if (!v[pos1 - 1] && !v[pos1 - 2]) {
                ans3 = max(ans3, i - pos1 - 1);
                ans3 = max(ans3, last1 + pos1 - pos2 - last2 - 2);
            }
            if (pos2 > 0 && !v[pos2 - 1] && !v[pos2 - 2]) 
             ans3 = max(ans3, pos1 - pos2 + last1);
        }
    }
    if (c == 1) printf("%d", ans1);
    else if (c == 2) printf("%d", ans2);
    else printf("%d", ans3);
    return 0;
}
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8.3 Soluții - Clasa a VII-a

1. Pătrate

/*
1.1. Autor prof. Emanuela Cerchez
*/
#include <fstream>

#define NMAX 202

using namespace std;

ifstream fin("patrate.in");

ofstream fout("patrate.out");

int n, m, S, SMAX, lmax, cmax, lgo, lgv;

int a[NMAX][NMAX];

int SL[NMAX][NMAX];

int SC[NMAX][NMAX];

int main()

{int i, j;

  fin>>n>>m;

  for (i=1; i<=n; i++)

       for (j=1; j<=m; j++)

           {

            fin>>a[i][j];

            SL[i][j]=a[i][j]+SL[i][j-1];

            SC[i][j]=a[i][j]+SC[i-1][j];

           }

   for (i=1; i<=n; i++)

       for (j=1; j<=m; j++)

       {

           ///I

           S=SL[i][j]+SC[n][j]-SC[i][j];

           if (S>SMAX) 

             {SMAX=S; lmax=i; cmax=j; lgo=-j; lgv=-(n-i+1);}

           ///II

           S=SL[i][j]+SC[i-1][j];
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           if (S>SMAX) {SMAX=S; lmax=i; cmax=j; lgo=-j; lgv=i;}

           ///III

           S=SL[i][m]-SL[i][j-1]+SC[n][j]-SC[i][j];

           if (S>SMAX) 

              {SMAX=S; lmax=i; cmax=j; lgo=m-j+1; lgv=-(n-i+1);}

           ///IV

           S=SL[i][m]-SL[i][j-1]+SC[i-1][j];

           if (S>SMAX) {SMAX=S; lmax=i; cmax=j; lgo=m-j+1; lgv=i;}

       }

   fout<<SMAX<<'\n';

   fout<<lmax<<' '<<cmax<<' '<<lgo<<' '<<lgv<<'\n';

   return 0;

}

2. Campionat

/*
2.1. Autor prof. Marius Nicoli
*/
#include <fstream>
#include <iostream>
using namespace std;
ifstream fin ("campionat.in");
ofstream fout("campionat.out");
int v[1001];
int a[1001][1001];
int n, i, j, sol[1001], maxim, ok, p, t, d, nr, campioane;
int main () {
    fin>>t;
    fin>>n;
    for (i=1;i<=n;i++)
        fin>>v[i];
    if (t == 1) {
        fin>>d;
        for (;d--;) {
            fin>>i>>j;
            if (a[i][j] == 0) {
                v[i]++;
                v[j]++;
            }
            a[i][j] = 1;
            a[j][i] = 1;
        }
        maxim = v[1];
        for (i=1;i<=n;i++)
            if (v[i] > maxim) {
                maxim = v[i];
                nr = 1;
            } 
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             else
                if (v[i] == maxim)
                    nr++;
        for (i=1;i<=n;i++)
            if (v[i] == maxim) {
                fout<<i;
                nr--;
                if (nr!=0)
                    fout<<" ";
                else
                    fout<<"\n";
            }
    } 
    else 
    {
        /// t = 2
        fin>>d;
        for (;d--;) {
            fin>>i>>j;
            if (a[i][j] == 0) {
                v[i]+=3;
                v[j]+=3;
            }
            a[i][j] = 1;
            a[j][i] = 1;
        }
        for (i=1;i<=n;i++) 
        {
            ok = 1;
            for (j=1;j<=n;j++)
                if (i!=j) {
                    p = v[j];
                    if (a[i][j])
                        p-=3;
                    if (p >= v[i]) {
                        ok = 0;
                        break;
                    }
                }
            if (ok) {
                sol[++campioane] = i;
            }
        }
        for (i=1; i<=campioane; i++)
        {
            fout<<sol[i];
            if (i!=campioane)
                   fout<<" ";
            else   fout<<"\n";
        }
        if (campioane == 0)   
               fout<<"0\n";
    }
    return 0;
}
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3. Exclusiv

/*
  3.1. Autor prof. Ionel-Vasile Pit-Rada
       Complexitate O(n*n+m*log(n)+m)
*/
#include <fstream>
#define mmax 100005
#define nmax 2005

using namespace std;
ifstream  fin("exclusiv.in");
ofstream fout("exclusiv.out");

int n, v[nmax], s[mmax], poz[nmax], urm[mmax], lmax[nmax],
    stanga[mmax], dreapta[mmax], notfirst[nmax], m, k,
    l, i, j, r1, r2, r, mij, ok, y;

struct secventa 
    { int p1,p2; } w[nmax],x;

int main(){
    fin>>m>>n;
    for(i=1; i<=m; i++){
        fin>>s[i];
    }
    for (i=1; i<=n; i++){
        fin>>v[i];
        w[i].p1=v[i];
        w[i].p2=i;
    }
    for (i=1; i<=n-1; i++){
        for (j=i+1; j<=n; j++){
            if ((w[i].p1>w[j].p1)||(w[i].p1==w[j].p1 && w[i].p2>w[j].p2)) 
                {
                x=w[i];
                w[i]=w[j];
                w[j]=x;
            }
        }
    }
    for (i=2;i<=n;i++){
        if (w[i].p1==w[i-1].p1){
            notfirst[w[i].p2]=1;
        }
    }
    for (i=1; i<=n+1; i++){ poz[i]=m+1;}
    for (j=m; j>=1; j--) { r1=1; r2=n; ok=0;
        while (r1<=r2) {  mij=(r1+r2)/2;
            if (s[j]==w[mij].p1){
                ok=w[mij].p2;
                r2=mij-1;
            }
            else{
                if (s[j]<w[mij].p1) {r2=mij-1; }
                else{r1=mij+1;}
            }
        }
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        if (ok>0) {
            r=ok;
        }
        else {
            r=n+1;
        }
        urm[j]=poz[r];  poz[r]=j;
    }
    for (i=n+1; i>=1; i--){
        lmax[i]=lmax[i+1];
        if (notfirst[i]==1){ continue; }
        for (j=poz[i]; j<=m; j=urm[j]){

            stanga[j]=j; dreapta[j]=j;
            if (stanga[j-1]>0){
                stanga[j]=stanga[j-1];
            }
            if (dreapta[j+1]>0){
                dreapta[j]=dreapta[j+1];
            }
            dreapta[stanga[j]]=dreapta[j];
            stanga[dreapta[j]]=stanga[j];

            y=dreapta[j]-stanga[j]+1;
            if (y>lmax[i]){
                lmax[i]=y;
            }
        }
    }
    for (i=2; i<=n+1; i++){ fout<<lmax[i]<<"\n";}
    fin.close(); fout.close();
    return 0;
}
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8.4 Soluții - Clasa a VIII-a

1. Coșuri

/*
1.1. Autor Ioan – Cristian Pop
*/
#include <cstdio> 
#include <algorithm> 
using namespace std; 
const int NMAX = 1000000; 
int f[NMAX + 1];
 
int main() 
{   freopen("cosuri.in", "r", stdin); 
    freopen("cosuri.out", "w", stdout); 
    int n, s, x, y, t, mn, mx, mn2, mx2, diff; 
    bool ok = 1; 
    scanf("%d%d", &t, &n); 
    if (t == 1) { 
        scanf("%d %d", &x, &y); 
        mn = mx2 = min(x, y); 
        mx = mn2 = max(x, y); 
        for (int i = 3; i <= 2 * n; ++i) { 
            scanf("%d", &x); 
            if (x < mn) { 
                mn2 = mn; mn = x; 
            } else if (x < mn2) 
                mn2 = x; 
            if (x > mx) { 
                mx2 = mx; mx = x; 
            } else if (x > mx2)  
                mx2 = x; 
        } 
        printf("%d %d\n", mn + mn2, mx + mx2); 
        return 0; 
    } 
    scanf("%d", &x); 
    mn = mx = x; 
    ++f[x]; 
    for (int i = 2; i <= 2 * n; ++i) { 
        scanf("%d", &x); 
        ++f[x]; 
        if (mn > x) mn = x; 
        if (mx < x) mx = x; 
    } 
    s = mn + mx; 
    for (int i = 1; i <= (s + 1) / 2; ++i) { 
        if (f[i] != f[s - i]) { 
            ok = 0; 
            break; 
        } 
        if (f[i] > 0) 
            diff = (s - i) - i; 
    } 
    if (ok == 0) 
        printf("NU\n"); 
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    else
        printf("DA\n%d\n", diff); 
    return 0; 
} 
/*
1.2. Autor: Bogdan Iordache
*/
#include <bits/stdc++.h>
using namespace std;

const int VMAX = 1000005;

void solve1(const vector<int>& v, ostream& out) {
    int m1 = VMAX, m2 = VMAX, M1 = 0, M2 = 0;
    for (int x : v) {
        if (x < m1) {
            m2 = m1;  m1 = x;
        } else if (x < m2) {
            m2 = x;
        }
        if (x > M1) {
            M2 = M1; M1 = x;
        } else if (x > M2) {
            M2 = x;
        }
    }
    out << m1 + m2 << ' ' << M1 + M2 << '\n';
}

void solve2(vector<int>& v, int N, ostream& out) {
    sort(v.begin(), v.end());
    int sum = v.front() + v.back();
    int diff_min = VMAX;
    for (int i = 0, j = 2 * N - 1; i < j; ++i, --j) {
        if (v[i] + v[j] != sum) {
            out << "NU\n";
            return;
        }
        diff_min = min(diff_min, max(v[i], v[j]) - min(v[i], v[j]));
    }
    out << "DA\n" << diff_min << '\n';
}

int main() {

    ifstream cin("cosuri.in");
    ofstream cout("cosuri.out");
    int T, N;
    cin >> T >> N;
    vector<int> v(2 * N);
    for (auto& it : v) cin >> it;
    if (T == 1)  solve1(v, cout);
    else
          solve2(v, N, cout);
    return 0;
}
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/*

1.3. Autor: Raluca Costineanu O(n) 

*/

#include <bits/stdc++.h> 

using namespace std; 

ifstream f("cosuri.in"); 

ofstream g("cosuri.out"); 

int n, C; 

int ap[1000001];

 

int main() 

{   

    int i, mn1, mn2, mx1, mx2, x, diff=(1<<30); 

    long long sum=0; 

    mn1=mn2=1000001; 

    mx1=mx2=0; 

    f>>C>>n; 

    int N=2*n; 

    for(i=1; i<=N;i++) 

    { 

        f>>x;ap[x]++;sum=sum+x; 

        if(x<mn1)mn2=mn1, mn1=x; 

        else if(x<mn2)mn2=x; 

        if(x>mx1)mx2=mx1, mx1=x; 

        else if(x>mx2)mx2=x; 

    } 

    if(C==1)g<<mn1+mn2<<' '<<mx1+mx2<<'\n'; 

    else

    {   if(sum%n){g<<"NU"<<'\n';return 0;} 

        sum/=n; 

        for(i=1;i<=mx1;i++) 

            while(ap[i]) 

            { 

                if(sum-2*i<diff) 

                diff=sum-2*i; 

                ap[i]--; 

                if(ap[sum-i]==0){g<<"NU"<<'\n';return 0;} 

                else ap[sum-i]--; 

            } 

        g<<"DA"<<'\n'<<diff<<'\n'; 

    } 

    return 0; 

} 
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2. Cartofi

/* 

2.1. Autor: Bogdan Iordache   

COMPLEXITATE: O(1)

*/

#include <bits/stdc++.h>

using namespace std;

int vals[65], mat[65][65];

long long sum[65], cnt0[65];

int main() {

    ifstream cin("cartofi.in");

    ofstream cout("cartofi.out");

    int task;
    assert(cin >> task);
    assert(1 <= task && task <= 3);
    int N, M;
    assert(cin >> N >> M);
    assert(2 <= N && N <= 500000000);
    assert(3 <= M && M <= 1000000000);
    assert(N <= M);
    vals[0] = vals[1] = 1;
    for (int i = 2; i < 60; ++i) {
        vals[i] = vals[i - 2] + vals[i - 1];
        if (vals[i] >= 10) vals[i] -= 10;
    }
    for (int i = 1; i <= 60 && i <= N; ++i) {
        for (int j = 1; j <= 60 && j <= M; ++j) {
            if (i % 2) {
                int pos = (1LL * (i - 1) * M + j - 1) % 60;
                mat[i][j] = vals[pos];
            } else {
                int pos = (1LL * (i - 1) * M + M - j) % 60;
                mat[i][j] = vals[pos];
            }
        }
    }

    for (int i = 1; i <= 60 && i <= M; ++i) {

        for (int j = 1; j <= 60 && j <= N; ++j) {

            sum[i] += mat[j][i] * (N / 60 + (j <= N % 60));

            cnt0[i] += (mat[j][i] == 0) * (N / 60 + (j <= N % 60));

        }

    }

    if (task == 1) {

        long long sol = 0;

        for (int i = 1; i <= 60 && i <= M; ++i)

            sol += cnt0[i] * (M / 60 + (i <= M % 60));
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        cout << sol << '\n';

        char c;

        assert(!(cin >> c));

        return 0;

    }

    if (task == 2) {

        long long best = 0;

        for (int lef = 1, rig = N; lef <= 60 && rig <= M; ++lef, ++rig) {

            long long curr = 0;

            for (int i = 1; i <= 60 && i <= M; ++i) {

              int x = i > lef ? 0 : (lef - i) / 60 + ((lef - i) % 60 != 0);

              int y = i > rig ? -1 : (rig - i) / 60;

              int cnt = y - x + 1;

              curr += cnt * sum[i];

            }

            best = max(best, curr);

        }

        cout << best << '\n';

    } 

    else 

    {

        int Q;

        assert(cin >> Q);

        assert(1 <= Q && Q <= 100000);

        while (Q--) {

            int lef, rig;

            assert(cin >> lef >> rig);

            assert(1 <= lef && lef <= rig && rig <= M);

            long long curr = 0;

            for (int i = 1; i <= 60 && i <= M; ++i) {

              int x = i > lef ? 0 : (lef - i) / 60 + ((lef - i) % 60 != 0);

              int y = i > rig ? -1 : (rig - i) / 60;

              int cnt = y - x + 1;

              curr += cnt * sum[i];

            }

            cout << curr << '\n';

        }

    }

    char c; 

    assert(!(cin >> c));

    return 0;

}
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/* 
2.3. Autor: Ioan Cristian Pop
*/
#include <cstdio>
#include <string>
using namespace std;

const int R = 60;

int sp_0[R + 1], f[R + 1];
int a[R + 1][R + 1], sp_c[R + 1][R + 1];
long long s_c[R + 1], sp[R + 1];

int main()
{
    int t, N, M;

    freopen("cartofi.in", "r", stdin);
    freopen("cartofi.out", "w", stdout);

    scanf("%d %d %d", &t, &N, &M);
    f[1] = f[2] = 1;
    for (int i = 3; i <= R; ++i) {
        f[i] = (f[i - 1] + f[i - 2]) % 10;

        sp_0[i] = sp_0[i - 1];
        if (f[i] == 0) {
            ++sp_0[i];
        }
    }

    if (t == 1) {
        long long nr, c, r;
        nr = 1LL * N * M;
        c = nr / R;
        r = nr % R;
        printf("%lld\n", 1LL * c * sp_0[R] + sp_0[r]);
        return 0;
    }
    for (int i = 1; i <= R && i <= N; ++i) {
        for (int j = 1; j <= R && j <= M; ++j) {
            long long poz;
            if (i % 2 == 1) {
                poz = (1LL) * (i - 1) * M + j;
            } else {
                poz = (1ll) * (i - 1) * M + (M - j + 1);
            }
            poz %= R;
            if (poz == 0) {
                poz = R;
            }
            a[i][j] = f[poz];
            sp_c[i][j] = sp_c[i - 1][j] + a[i][j];
        }
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    }

    for (int j = 1; j <= R && j <= M; ++j) {
        s_c[j] = 1LL * sp_c[R][j] * (N / R) + sp_c[N % R][j];
        sp[j] = sp[j - 1] + s_c[j];
    }

    if (t == 2) {
        long long s = sp[R] * (N / R) + sp[N % R];
        long long ans = s;
        for (int j = 1; j <= R && j <= M - N; ++j) {
            s -= s_c[j];
            int k = (j + N) % R;
            if (k == 0) {
                k = R;
            }
            s += s_c[k];
            if (s > ans) {
                ans = s;
            }
        }
        printf("%lld\n", ans);
    } else {
        int Q;
        for (scanf("%d", &Q); Q > 0; --Q){
            int x, y, dif, st, dr;
            scanf("%d %d", &x, &y);
            dif = (y - x) + 1;
            st = x % R;
            if (st == 0) {
                st = R;
            }
            dr = y % R;
            if (dr == 0) {
                dr = R;
            }

            long long rez = 1LL * (dif / R) * sp[R];
            if (st <= dr && (st != 1 || dr != 60)) {
                rez += sp[dr] - sp[st - 1];
            } else {
                int p = dr + 1;
                if (p > 60) {
                    p -= 60;
                }
                if (p != st) {
                    rez += sp[R] - sp[st - 1] + sp[dr];
                }
            }
            printf("%lld\n", rez);
        }
    }
    return 0;
}
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/* 

2.3. Autor: Flavius Boian

*/

#include <bits/stdc++.h> 
using namespace std; 
ifstream f("cartofi.in"); 
ofstream g("cartofi.out"); 
pair<int, int> fibo(long long n) 

{ 

    if (n == 0) 

        return {0, 1}; 

    auto p = fibo(n >> 1ll); 

    int ax = ((p.second << 1) - p.first + 10) % 10; 

    int c = (p.first * ax) % 10; 

    int d = (p.first * p.first + p.second * p.second) % 10; 

    if (n & 1) 

        return {d, (c + d) % 10}; 

    return {c, d}; } 

int n, m; 
long long cols[61]; 
long long query(int); 
void build(); 
void solve1(); 
void solve2(); 
void solve3(); 
int32_t main() 
{ 
    int task; 
    f >> task >> n >> m; 
    if (task == 1) 
        solve1(); 
    else if (task == 2) 
        solve2(); 
    else
        solve3(); 
    return 0; 
} 
void solve1() 
{ 
    long long ct = 0, ax = (1ll * n * m) / 60ll, ap = (1ll * n * m) % 60ll;
    long long rez = 0; 
    for (int i = 0, a = 0, b = 1, c; i < 60; i++) 
    { 
        ct += !b; 
        if (i < ap) 
            rez += !b; 
        c = (a + b) % 10; 
        a = b; 
        b = c; 
    } 
    rez += 1ll * ax * ct; 
    g << rez; 
} 
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void solve2() 
{ 
    build(); 
    long long rez = 0, ax; 
    for (int i = n; i <= min(n + 60, m); i++) 
    { 
        ax = query(i) - query(i - n); 
        rez = max(rez, ax); 
    } 
    g << rez; 
} 

void solve3() 
{ 
    build(); 
    int q, st, dr; 
    for (f >> q; q; q--) 
    { 
        f >> st >> dr; 
        g << (long long)query(dr) - query(st - 1) << '\n'; 
    } 
} 

void build() 
{ 
    long long aux[61], prv = 0, md = n % 60, ct = n / 60, ind; 
    memset(aux, 0, sizeof aux); 
    for (int i = 0, nr; i < min(n, 60); i++, prv += m) 
        for (int j = 1; j <= min(m, 60); j++) 
        { 
            ind = prv; 
            if (i & 1) 
                ind += m - j + 1; 
            else
                ind += j; 
            nr = fibo(ind).first; 
            cols[j] += nr; 
            if (i < md) 
                aux[j] += nr; 
        } 
    for (int i = 1; i <= min(m, 60); i++) 
        cols[i] = 1ll * cols[i] * ct + aux[i], cols[i] += cols[i - 1]; 
} 

long long query(int poz) 
{ 
    long long rez = 1ll * (poz / 60) * cols[60]; 
    rez += cols[poz % 60]; 
    return rez; 
}
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3. Tunel

/* 
3.1.Autor Carmen Mincă
*/
#include <fstream>  
using namespace std; 
ifstream f("tunel.in"); 
ofstream g("tunel.out"); 
int C, N,NN,M,X,Y,  lmin=-1, t; 
char a[3000][20020]; 
   
void date() 
{ 
    int i,j,p,x; 
    f>>C>>N>>M>>X; 
    NN=2*N-1; 
    for(j=2;j<=NN;j=j+2) 
    { 
        f>>p; 
        for(i=1;i<=p;++i) 
           { f>>x; a[j][x]=1; } 
    } 
    NN=2*N-1; 
} 
void drum1(int j, int i, int k, int t) 
{ 
    Y=i; 
    if(j==M) 
    { 
        if(i==NN) { 
                 if(lmin==-1)lmin=k; 
                 else lmin=min(lmin,k); 
               } 
        else
        if(i<NN-2); 
        else
            if(i==NN-2) 
                if(a[NN-1][M]==1) Y=NN;
                else Y=(i+1)/2;    
    } 
    else
    { 
        if(a[i+1][j]==1)drum1(j+1,i+2,k+3,t); 
        else
            if(a[i-1][j]==1)drum1(j+1,i-2,k+3,t); 
            else
                drum1(j+1,i,k+1,t); 
    } 
} 
void drum2(int j, int i, int k) 
{ 
    if(j==1) 
    { 
        if(lmin==-1)lmin=k; 
        else lmin=min(lmin,k); 
    } 
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    else
    { 
        if(a[i-1][j]==1)drum2(j-1,i-2,k+3); 
        else
            if(a[i+1][j]==1)drum2(j-1,i+2,k+3); 
            else
                drum2(j-1,i,k+1); 
    } 
} 
  
int main() 
{ int i,j,ok,k; 
  date(); 
  if(C==1) 
    { 
        drum1(1,2*X-1,1,X); 
        g<<(Y+1)/2; 
    } 
   else
    { 
      drum2(M-1,NN,2); 
      if(a[NN-1][M]==1) drum2(M-1,NN-2,4); 
      g<<lmin; 
    } 
    g<<'\n'; 
    return 0; 
}
/*
3.2. Autor: Diana Ghinea
 * iterativ + căutare binară 
 * O(M log N) timp
 * O(max pasaje) memorie suplimentara
*/

#include <iostream>
#include <fstream>
#include <vector>

using namespace std;

ifstream f("tunel.in");
ofstream g("tunel.out");

const int NMAX = 1000;
const int MMAX = 200000;

const int SUS = 0;
const int JOS = 1;

const int STANGA = 2;
const int DREAPTA = 3;

int c, n, m, x;

vector <int> pasaj_in_jos[MMAX + 2];

void citeste() {

    f >> c; 
    f >> n >> m >> x;
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    for (int i = 1; i < n; i++) {
        int p;
        f >> p;
        for (int j = 1; j <= p; j++) {
            int poz;
            f >> poz;
            pasaj_in_jos[poz].push_back(i);
        }
    }
}
bool am_pasaj_in_jos(int i, int j) {
    int st = 0, dr = pasaj_in_jos[j].size() - 1;

    while (st <= dr) {
        int m = (st + dr) / 2;
        if (pasaj_in_jos[j][m] == i) return true;
        if (pasaj_in_jos[j][m] < i) st = m + 1;
        else dr = m - 1;
    }
    return false;
}
bool am_pasaj_in_sus(int i, int j) {
    return am_pasaj_in_jos(i - 1, j);
}
void c1() {
    int i = x, j = 1;
    int vin_din = STANGA;
    while (j <= m && !(i == n && j == m)) {
        if (vin_din == STANGA) {
            if (am_pasaj_in_sus(i, j)) {
                i--;
                vin_din = JOS;
                continue;
            }
            if (am_pasaj_in_jos(i, j)) {
                i++;
                vin_din = SUS;
                continue;
            }
        }
        j++;
        vin_din = STANGA;
    }
    g << i << '\n';
}
int traseu_c2(int i, int j, int vin_din, int pasaje) {
    while (j > 0) {
        if (vin_din == DREAPTA) {
            if (am_pasaj_in_sus(i, j)) {
                i--;
                vin_din = JOS;
                pasaje++;
                continue;
            }
            if (am_pasaj_in_jos(i, j)) {
                i++;
                vin_din = SUS;
                pasaje++;
                continue;
            }
        }
        j--;
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        vin_din = DREAPTA;
    }

    return m + 2 * pasaje;
}

void c2() {
    int lungime_minima = traseu_c2(n, m - 1, DREAPTA, 0);
    if (am_pasaj_in_sus(n, m))
        lungime_minima = min(lungime_minima, traseu_c2(n - 1, m, JOS, 1));
    g << lungime_minima << '\n';
}

int main() {

    citeste();
    if (c == 1) c1();
    else c2();
    return 0;
}

/**
3.3. Autor: Diana Ghinea
 * iterativ + matrice N * M 
 * O(M) timp
 * O(N * M) memorie suplimentara
**/

#include <iostream>
#include <fstream>
#include <vector>

using namespace std;
ifstream f("tunel.in");
ofstream g("tunel.out");

const int NMAX = 1000;
const int MMAX = 200000;
const int SUS = 0;
const int JOS = 1;
const int STANGA = 2;
const int DREAPTA = 3;

int c, n, m, x;
bool pasaj_in_jos[NMAX + 2][MMAX + 2];

void citeste() {

    f >> c; 
    f >> n >> m >> x;
    for (int i = 1; i < n; i++) {
        int p;
        f >> p;
        for (int j = 1; j <= p; j++) {
            int poz;
            f >> poz;
            pasaj_in_jos[i][poz] = true;
        }
    }
}
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inline bool am_pasaj_in_jos(int i, int j) {
    return pasaj_in_jos[i][j];
}
inline bool am_pasaj_in_sus(int i, int j) {
    return pasaj_in_jos[i - 1][j];
}
void c1() {
    int i = x, j = 1;
    int vin_din = STANGA;
    while (j <= m && !(i == n && j == m)) {
        if (vin_din == STANGA) {
            if (am_pasaj_in_sus(i, j)) {
                i--;
                vin_din = JOS;
                continue;
            }
            if (am_pasaj_in_jos(i, j)) {
                i++;
                vin_din = SUS;
                continue;
            }
        }
        j++;
        vin_din = STANGA;
    }
    g << i << '\n';
}
int traseu_c2(int i, int j, int vin_din, int pasaje) {
    while (j > 0) {
        if (vin_din == DREAPTA) {
            if (am_pasaj_in_sus(i, j)) {
                i--;
                vin_din = JOS;
                pasaje++;
                continue;
            }
            if (am_pasaj_in_jos(i, j)) {
                i++;
                vin_din = SUS;
                pasaje++;
                continue;
            }
        }
        j--;
        vin_din = DREAPTA;
    }
    return m + 2 * pasaje;
}
void c2() {
    int lungime_minima = traseu_c2(n, m - 1, DREAPTA, 0);
    if (am_pasaj_in_sus(n, m))
        lungime_minima = min(lungime_minima, traseu_c2(n - 1, m, JOS, 1));
    g << lungime_minima << '\n';
}
int main() {
    citeste();
    if (c == 1) c1();
    else c2();
    return 0; 
}
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/**
3.4. Autor: Diana Ghinea
 * recursivitate + matrice N * M 
 * O(M) timp
 * O(N * M) memorie suplimentara
*/

#include <iostream>
#include <fstream>

using namespace std;

ifstream f("tunel.in");
ofstream g("tunel.out");

const int NMAX = 1000;
const int MMAX = 200000;
const int SUS = 0;
const int JOS = 1;
const int STANGA = 2;
const int DREAPTA = 3;

int c, n, m, x;
bool pasaj_in_jos[NMAX + 2][MMAX + 2];

void citeste() {

    f >> c; 
    f >> n >> m >> x;
    for (int i = 1; i < n; i++) {
        int p;
        f >> p;
        for (int j = 1; j <= p; j++) {
            int poz;
            f >> poz;
            pasaj_in_jos[i][poz] = true;
        }
    }
}

inline bool am_pasaj_in_jos(int i, int j) {
    return pasaj_in_jos[i][j];
}

inline bool am_pasaj_in_sus(int i, int j) {
    return pasaj_in_jos[i - 1][j];
}

int DFS_c1(int i, int j, int vin_din) {
    if (j == m + 1 || (i == n && j == m)) return i;
    if (vin_din == STANGA) {
        if (am_pasaj_in_sus(i, j))
            return DFS_c1(i - 1, j, JOS);
        if (am_pasaj_in_jos(i, j))
            return DFS_c1(i + 1, j, JOS);
    }
    return DFS_c1(i, j + 1, STANGA);
}
void c1() {
    g << DFS_c1(x, 1, STANGA) << '\n';
}
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int DFS(int i, int j, int vin_din, int l) {

    if (j == 0) return l;
    if (vin_din == DREAPTA) {
        if (am_pasaj_in_sus(i, j))
            return DFS(i - 1, j, JOS, l + 2);
        if (am_pasaj_in_jos(i, j))
            return DFS(i + 1, j, SUS, l + 2);
    }
    return DFS(i, j - 1, DREAPTA, l + 1);
}

void c2() {

    int lungime_minima = DFS(n, m - 1, DREAPTA, 1);
    if (am_pasaj_in_sus(n, m))
        lungime_minima = min(lungime_minima, DFS(n - 1, m, JOS, 2));
    g << lungime_minima << '\n';
}

int main() {

    citeste();
    if (c == 1) c1();
    else c2();
    return 0;
}

/**
 3.5 Autor: Diana Ghinea
 * recursivitate + set
 * O(M log N) timp
 * O(max pasaje) memorie suplimentara

*/

#include <iostream>
#include <fstream>
#include <set>

using namespace std;

ifstream f("tunel2.in");
ofstream g("tunel2.out");

const int NMAX = 1000;
const int MMAX = 20000;

const int SUS = 0;
const int JOS = 1;
const int STANGA = 2;
const int DREAPTA = 3;

int c, n, m, x;
set <int> pasaj_in_jos[MMAX + 2];

void citeste() {
f >> c; 
f >> n >> m >> x;
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for (int i = 1; i < n; i++) {
int p;
f >> p;
for (int j = 1; j <= p; j++) {

int poz;
f >> poz;
pasaj_in_jos[poz].insert(i);

}
}

}
bool am_pasaj_in_jos(int i, int j) {

return pasaj_in_jos[j].find(i) != pasaj_in_jos[j].end();
}
bool am_pasaj_in_sus(int i, int j) {

return am_pasaj_in_jos(i - 1, j);
}
int DFS_c1(int i, int j, int vin_din) {
 

if (j == m + 1 || (i == n && j == m)) return i;

if (vin_din == STANGA) {
if (am_pasaj_in_sus(i, j))

return DFS_c1(i - 1, j, JOS);
if (am_pasaj_in_jos(i, j))

return DFS_c1(i + 1, j, JOS);
}

return DFS_c1(i, j + 1, STANGA);
}
void c1() {

g << DFS_c1(x, 1, STANGA) << '\n';
}
int DFS(int i, int j, int vin_din, int l) {

if (j == 0) return l;

if (vin_din == DREAPTA) {
if (am_pasaj_in_sus(i, j))

return DFS(i - 1, j, JOS, l + 2);
if (am_pasaj_in_jos(i, j))

return DFS(i + 1, j, SUS, l + 2);
}

return DFS(i, j - 1, DREAPTA, l + 1);
}
void c2() {

int lungime_minima = DFS(n, m - 1, DREAPTA, 1);
if (am_pasaj_in_sus(n, m))

lungime_minima = min(lungime_minima, DFS(n - 1, m, JOS, 2));
g << lungime_minima << '\n';

}
int main() {

citeste();
if (c == 1) c1();
else c2();
return 0;

}
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/*
3.5. AUTOR: Bogdan Iordache
 * COMPLEXITATE: O(M + sum(P_i))
*/
#include <bits/stdc++.h>
using namespace std;

const int NMAX = 1005;

vector<int> pasages[NMAX];
int idx[NMAX];

int main() {
    ifstream cin("tunel.in");
    ofstream cout("tunel.out");

    int task;
    assert(cin >> task);
    assert(task == 1 || task == 2);

    int N, M, X;
    assert(cin >> N >> M >> X);
    assert(3 <= N && N <= 1000);
    assert(4 <= M && M <= 20000);
    assert(1 <= X && X <= N);

    int sum_P = 0;
    for (int i = 1; i < N; ++i) {
        int P;
        assert(cin >> P);
        assert(1 <= P && P <= M - 2);
        sum_P += P;
        pasages[i].resize(P);
        for (int j = 0; j < P; ++j) {
            assert(cin >> pasages[i][j]);
            assert(1 < pasages[i][j] && pasages[i][j] <= M);
            if (i < N - 1) assert(pasages[i][j] < M);
            if (j > 0) assert(pasages[i][j - 1] < pasages[i][j]);
        }
    }
    assert(sum_P <= 150000);
    for (int i = 1; i < N - 1; ++i) {
        size_t p1 = 0, p2 = 0;
        while (p1 < pasages[i].size() && p2 < pasages[i + 1].size()) {
            assert(pasages[i][p1] != pasages[i + 1][p2]);
            if (pasages[i][p1] < pasages[i + 1][p2])
                p1++;
            else
                p2++;
        }
    }

    



134
                                                                                                                     CAPITOLUL 8. Anexe

     if (task == 1) {
        int curr_i = X, curr_j = 1;
        while (curr_j < M) {
            curr_j++;
            if (curr_j == M && curr_i == N) break;
            if (curr_i > 1) {
                while (idx[curr_i - 1] < (int)pasages[curr_i - 1].size() &&
                       pasages[curr_i - 1][idx[curr_i - 1]] < curr_j)
                    idx[curr_i - 1]++;
                if (idx[curr_i - 1] < (int)pasages[curr_i - 1].size() &&
                    pasages[curr_i - 1][idx[curr_i - 1]] == curr_j) {
                    curr_i--;
                    continue;
                }
            }
            if (curr_i < N) {
                while (idx[curr_i] < (int)pasages[curr_i].size() &&
                       pasages[curr_i][idx[curr_i]] < curr_j)
                    idx[curr_i]++;
                if (idx[curr_i] < (int)pasages[curr_i].size() &&
                    pasages[curr_i][idx[curr_i]] == curr_j)
                    curr_i++;
            }
        }
        cout << curr_i << '\n';
        char ch;
        assert(!(cin >> ch));
        return 0;
    }
    vector<pair<int, int>> lines;
    lines.emplace_back(N, 1);
    if (!pasages[N - 1].empty() && pasages[N - 1].back() == M)
        lines.emplace_back(N - 1, 3);
    for (int col = M - 1; col; --col) {
        vector<pair<int, int>> new_lines;
        for (auto&& p : lines) {
            int line = p.first;
            int cost = p.second;
            while (line > 1 && !pasages[line - 1].empty() &&
                   pasages[line - 1].back() > col)
                pasages[line - 1].pop_back();
            if (line > 1 && !pasages[line - 1].empty() &&
                pasages[line - 1].back() == col) {
                new_lines.emplace_back(line - 1, cost + 3);
                continue;
            }
            while (line < N && !pasages[line].empty() &&
                   pasages[line].back() > col)
                pasages[line].pop_back();
            if (line < N && !pasages[line].empty() &&
                pasages[line].back() == col) {
                new_lines.emplace_back(line + 1, cost + 3);
                continue;
            }
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            new_lines.emplace_back(line, cost + 1);
        }
        lines = new_lines;
   }
    int best = 0x3f3f3f3f;
    for (auto&& p : lines) {
        // cerr << p.first << ' ' << p.second << '\n';
        best = min(best, p.second);
    }
    cout << best << '\n';
    char ch;
    assert(!(cin >> ch));
    return 0;
}

/*
3.6. Autor: Stelian Ciurea
*/
//parcurge in sensul iesire->intrare cele doua rute posibile,
//structura de date care retine o matrice cu 2n linii
#include <iostream>
#include <fstream>
#include <algorithm>
#define lin  first
#define lungime  second
#define nmax 1001
#define mmax 20002
using namespace std;
ifstream in("tunel.in");
ofstream out("tunel.out");
int cer, n, m, x, nrp;
bool directie, oriz = 0, vert = 1;
bool mat[nmax + 2][mmax + 2];
void citeste()
{

int coloana;
in >> cer >> n >> m >> x;
for (int i = 1; i <= n - 1; i++)
{

in >> nrp;
for (int j = 1; j <= nrp; j++)
{

in >> coloana;
mat[i][coloana] = 1;

}
}

}
pair<int, int> parcurgeredir(int intrare) //pt cerinta 1
{

int nrpasi = 1;
int lincrt = intrare, colcrt = 1;
while (colcrt < m)
{//nu merge decat pe liniile impare!!

if (directie == vert)  //a venit pe verticala
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{
colcrt++;
directie = oriz;
nrpasi++;

}
else //a venit pe orizontala
{

int linup = lincrt / 2;
int lindown = linup + 1;
if (mat[linup][colcrt] == 1) //pasaj in sus
{

lincrt = lincrt - 2;
nrpasi += 2;
directie = vert;

}
else

if (mat[lindown][colcrt] == 1) //pasaj in jos
{

lincrt = lincrt + 2;
nrpasi += 2;
directie = vert;

}
else  //fara pasaj
{

colcrt++;
nrpasi++;

}
}

}
return { lincrt,nrpasi };

}
pair<int, int> parcurgereinv(int intrare) //pentru cerinta 2
{

int lincrt = intrare, colcrt = m;
int nrpasi = 1;
while (colcrt > 1)
{

if (directie == vert)  //a venit pe verticala
{

colcrt--;
directie = oriz;
nrpasi++;

}
else //a venit pe orizontala
{

int linup = lincrt / 2;
int lindown = linup + 1;
if (mat[linup][colcrt] == 1) //pasaj in sus
{

lincrt = lincrt - 2;
nrpasi += 2;
directie = vert;

}
else
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if (mat[lindown][colcrt] == 1) //pasaj in jos
{

lincrt = lincrt + 2;
nrpasi += 2;
directie = vert;

}
else  //fara pasaj
{

colcrt--;
nrpasi++;

}
}

}
return { lincrt,nrpasi };

}

int main()
{

citeste();
if (cer == 1)
{

pair<int, int> iesire = parcurgeredir(2 * x - 1);
if (iesire.lin == 2 * n - 3 and mat[n - 1][m] == 1)
{

cout << n << endl;
out << n << endl;

}
else
{

cout << iesire.lin / 2 + 1 << endl;
out << iesire.lin / 2 + 1 << endl;

}
}

else
{

int lungmin;
if (mat[n - 1][m] == 1)
{

mat[n - 1][m] = 0;
pair <int, int> iesire1 = parcurgereinv(2 * n - 1);
lungmin = iesire1.lungime;
pair <int, int> iesire2 = parcurgereinv(2 * n - 3);
lungmin = min(iesire1.lungime, iesire2.lungime + 2);

}

else
{

pair <int, int> iesire1 = parcurgereinv(2 * n - 1);
lungmin = iesire1.lungime;

}
out << lungmin << endl;

}
}
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/*
3.7. Autor: Stelian Ciurea
*/
//determina drumurile din toate cele n tuneluri, sensul intrare->iesire
//structura de date utilizata doar pentru a retine amplasarea portalurilor
//cautare binara a urmatorului portal din tunelul curent
#include <iostream>
#include <fstream>
#include <vector> 
#include <algorithm> 
#define lin  first
#define nrpas  second
#define nmax 100001
using namespace std;

ifstream in("tunel.in");
ofstream out("tunel.out");
int cer, n, m, x, nrp;
vector<int> pasaje[nmax + 2];
void citeste()
{

in >> cer >> n >> m >> x;
int coloana;
for (int i = 1; i <= n - 1; i++)
{

in >> nrp;
for (int j = 1; j <= nrp; j++)
{

in >> coloana;
pasaje[i].push_back(coloana);

}
}

}
pair<int, int> parcurgere(int intrare)
{

int nrpasaje = 0;
int lincrt = intrare, colcrt = 1;
while (colcrt < m)
{

int linup =lincrt-1;
int lindown =lincrt;
int colsus;
if (linup == 0) colsus = m + 1;
else
{

auto p = upper_bound(pasaje[linup].begin(),
                        pasaje[linup].end(), colcrt);

if (p == pasaje[linup].end())
colsus = m + 1;

else
colsus = *p;

}
int coljos;
if (lindown == n) coljos = m + 1;
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else
{

auto p = upper_bound(pasaje[lindown].begin(),
                        pasaje[lindown].end(), colcrt);

if (p == pasaje[lindown].end())
coljos = m + 1;

else
coljos = *p;

}
if (colsus >= m and coljos >= m)

return { lincrt,nrpasaje };
if (colsus < coljos)
{

lincrt = lincrt - 1;
nrpasaje++;
colcrt = colsus;

}
else
{

lincrt = lincrt + 1;
nrpasaje++;
colcrt = coljos;

}
}

}
int main()
{

citeste();
if (cer == 1)
{

pair<int, int> iesire = parcurgere(x);
if (iesire.lin == n-1 and *pasaje[n-1].rbegin() == m)

out << n << endl;
else

out << iesire.lin  << endl;
}

      else
{

int lungmin = 1000000000;
for (int i = 1; i <= n; i++)
{

pair <int, int> iesire = parcurgere(i);

if (iesire.lin == n)
lungmin = iesire.nrpas * 2 + m;

if (iesire.lin == n - 1 and *pasaje[n - 1].rbegin() == m)
{

lungmin = min(lungmin, m + 2 * iesire.nrpas + 2);
}

}
out << lungmin << endl;

}
}
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8.5 Soluții - Clasa a IX-a

1. Ascdesc

#include <fstream>
using namespace std;
ifstream cin ("ascdesc.in");
ofstream cout ("ascdesc.out");
const int NR = 1e5 + 5;
typedef long long ll;
ll v[NR], dif[NR], creste[NR];
int main()
{
    ll a,b,c,i,n,j,suma=0,Max=0;
    cin>>n;
    for(i = 0; i < n; i++)
        cin>>v[i];
    for(i = 0; i < n; i++)
    {
        if(Max < v[i])
        {
            Max = v[i];
        }
        creste[i] = Max - v[i];
        suma += Max - v[i];
        dif[i] += suma;
    }
    suma = 0;
    Max = 0;
    for(i = n - 1; i >= 0; i--)
    {
        if(Max < v[i])
        {
            Max = v[i];
        }
        creste[i] = min(creste[i],Max-v[i]);
        suma += Max - v[i];
        dif[i] += suma;
    }
    for(i = 0; i < n; i++)
    {
        cout<<dif[i] - creste[i]<<" ";
    }
    return 0;
}
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2. Aproape

/* Autor: Tulba-Lecu Theodor-Gabriel
 * Complexitate: O(log(N))
 * Implementare: Formula
 */
#include <bits/stdc++.h>
using namespace std;
int main() {
    bool first = true;
    int N, V, mod1 = 0, mod2 = 0, mod3 = 0;
    FILE *in = fopen("aproape.in", "r");
    FILE *out = fopen("aproape.out", "w");
    fscanf(in, "%d %d", &V, &N);
    do {
        if (N < 10) {
            if (N <= 1 || N == 9) {
                if (N == 1 && first) {
                    mod2++;
                } else {
                    mod1++;
                }
            } else
                mod2++;
 
            if (N <= 2 || N >= 8) {
                if (N == 2 && first) {
                    mod3 += 2;
                } else {
                    mod3++;
                }
            } else
                mod3 += 2;
        } else {
            if (N % 10 == 0 || N % 10 == 9)
                mod1++;
            else
                mod2++;
            if (N % 10 <= 1 || N % 10 >= 8)
                mod3++;
            else
                mod3 += 2;
        }
        N /= 10;
        first = false;
    } while (N > 0);
    if (V == 1) {
        fprintf(out, "%d\n", mod1 + mod2);
    } else if (V == 2) 
        fprintf(out, "%d\n", mod1 + 2 * mod2);
    else {
        // {numarul n} + numerele in care schimbam o singrua cifra cu 2 +
        // numarul de numere in care schimbam 2 cifre (perechile ordonate
        // cu o singura optiune + 2 * perechile ordonate prima cu o optiune, a
        // doua cu 2 optiuni + 4 * perechile ordonate de cifre cu 2 optiuni)
        fprintf(out, "%d\n",
                1 + mod3 + mod1 * (mod1 - 1) / 2 + 2 * mod2 * (mod2 - 1) +
                    2 * mod1 * mod2);
    }
    return 0;
} 
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3. Cochilie

/**
 3.1.Autor: Alexandru Petrescu
 Sursa oficiala de 100 de puncte, fara functii si fara vectori!
**/
#include <stdio.h>
#define PRINT_MULTIPLES_OF_4 0
#define PRINT_LABEL 1
#define PRINT_OTHER_EVEN 2
#define PRINT_NEWLINE 3

int main() {
    FILE *fin = fopen("cochilie.in", "r");
    FILE *fout = fopen("cochilie.out", "w");
    int c; /// task index
    int n; /// shell order
    int p; /// row number
    fscanf(fin,"%d%d", &c, &n);
    if (c == 2) {
        fscanf(fin,"%d", &p);
    }
    int i, above = 0, previous = 0, current = 1;
    for (i = 2; i <= n; i++) {
        int aux = current;
        current += previous;
        previous = aux;
        if (i % 4 == 1) {
            above += current;
        }
    }
    if (c == 1) {
        if (n % 2 == 0) {
            fprintf(fout,"%d %d\n", current, current + previous);
        } else {
            fprintf(fout,"%d %d\n", current + previous, current);
        }
    } else {
        previous = 0;
        current = 1;
        int label = 1;
        while (label % 2 == 0 || above >= p || p > above + current + previous)
{
            label++;
            int aux = current;
            current += previous;
            previous = aux;
            if (label % 4 == 1) {
                above -= current;
            }
        }

        /// label is the only odd number in the output
        /// all even numbers greater than label are to be printed as well

        int phase = PRINT_MULTIPLES_OF_4;
        int k = n / 4 * 4; /// largest multiple of 4 <= n
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        while (phase != PRINT_NEWLINE) 
        {
            int toPrint = 0;
            switch (phase) {
            case PRINT_MULTIPLES_OF_4:
                if (k > label) 
                {
                    toPrint = k;
                    k -= 4;
                } else {
                    phase = PRINT_LABEL;
                    toPrint = label;
                    phase = PRINT_OTHER_EVEN;
                    k = label + label % 4; 
                    /// smallest multiple of 4 plus 2 > label
                }
                break;
            case PRINT_OTHER_EVEN:
                if (k <= n) {
                    toPrint = k;
                    k += 4;
                } else {
                    phase = PRINT_NEWLINE;
                }
            }

            if (toPrint != 0) 
            {
                previous = 0;
                current = 1;
                for (i = 2; i <= toPrint; i++) {
                    int aux = current;
                    current += previous;
                    previous = aux;
                }
                for (i = 0; i < current; i++) {
                    fprintf(fout,"%d ", toPrint);
                }
            }
        }
    }
    return 0;
} 
/*
3.2. Autor Adrian Panaete
*/

#include <bits/stdc++.h>

using namespace std;
ifstream f("cochilie.in");
ofstream g("cochilie.out");

int n,c,p,F[30],L,C;
vector<pair<int,int>> v;
int main()
{
    f>>c>>n;
    F[1]=F[2]=1;
    for(int i=3; i<=n+1; i++)F[i]=F[i-1]+F[i-2];
    if(c==1)
    {
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        L=F[n];
        C=F[n+1];
        if(n%2)swap(L,C);
        g<<L<<' '<<C<<'\n';
         return 0;
    }
    f>>p;
    L=1+(n%4==3)*F[n-1];
    C=1+(n%4==2)*F[n-1];;
    for(int i=n; i>=1; i--)
    {
        if(L<=p&&L+F[i]>p)
            v.push_back(make_pair(C,i));
        L+=(i%4==0)*F[i-2]+(i%4==1)*F[i]-(i%4==3)*F[i-1];
        C+=(i%4==0)*F[i]-(i%4==2)*F[i-1]+(i%4==3)*F[i-2];
    }
    sort(v.begin(),v.end());
    for(auto it:v)
    {
        int i=it.second;
        for(int cnt=F[i]; cnt; cnt--)
            g<<i<<' ';
    }
    g<<'\n';
    return 0;
}

/*
  
3.3. Autor: Popa Bogdan Ioan

*/
#include <bits/stdc++.h>
using namespace std;
ifstream fin("cochilie.in");
ofstream fout("cochilie.out");

struct ValPos
{
    int val;
    int posi, posj, sz;
};

int N, P;
vector <ValPos> V;
int curr, last;
int L, C;

bool cmp(ValPos a, ValPos b)
{
    return a.posj < b.posj;
}
int main()
{   int k;
    fin>>k;
    fin >> N >> P;
    if (k==1)
    {   int a=1,b=1,c=1;
        for (int i=3;i<=N+1;i++)
        {
            c=a+b; a=b; b=c;
        }
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        if (N%2)
            fout<<b<<" "<<a;
        else
            fout<<a<<" "<<b;
        return 0;
    }
    V.push_back({1, 1, 1, 1});
    last = 0;
    curr = 1;
    L = 1;
    C = 1;
    for(int i = 2; i <= N; i++) {
        int aux = last + curr;
        last = curr;
        curr = aux;

        if(i % 4 == 2) {
            V.push_back({i, 1, C + 1, curr});
            C += curr;
        }
        if(i % 4 == 3) {
            V.push_back({i, L + 1, 1, curr});
            L += curr;
        }
        if(i % 4 == 0) {
            for(auto &it : V) {
                it.posj += curr;
            }
            V.push_back({i, 1, 1, curr});
            C += curr;
        }
        if(i % 4 == 1) {
            for(auto &it : V) {
                it.posi += curr;
            }
            V.push_back({i, 1, 1, curr});
            L += curr;
        }
    }
    sort(V.begin(), V.end(), cmp);

    for(auto it : V) {
        if(it.posi <= P && P <= it.posi + it.sz - 1) {
            for(int i = 1; i <= it.sz; i++) {
                fout << it.val << " ";
            }
        }
    }
    fout << "\n";
    return 0;
}

#include <fstream>
using namespace std;
ifstream fin("cochilie.in");
ofstream fout("cochilie.out");
int main()
{   int f[100],c,n,k,a[100][100],linii,mini, b[100],p,jos,sus, 
         nrlinii,nrcoloane;
    fin>>c;
    if (c==1)
    {   fin>>n;
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        f[1]=f[2]=1;
        for (int i=3;i<=n+1;i++)
            f[i]=f[i-1]+f[i-2];
        if (n%4==0)
            nrlinii=f[n],
            nrcoloane=f[n+1];
        else
            if (n%4==1)
                nrlinii=f[n+1],
                nrcoloane=f[n];
            else
                if (n%4==2)
                    nrlinii=f[n],
                    nrcoloane=f[n+1];
                else
                    nrlinii=f[n+1],
                    nrcoloane=f[n];
        fout<< nrlinii<<" "<<nrcoloane<<"\n";
        return 0;
    }
    fin>>n>>k;
    f[1]=f[2]=1;
    for (int i=3;i<=n+1;i++)
        f[i]=f[i-1]+f[i-2];
    linii=(n+1)/2;
    if (n%4==1)
    {   sus=1;
        jos=linii;
        a[sus][0]=1;   
           /// numarul de elemente de pe prima linie
        a[sus][1]=n;   
           /// prima linie este formata dintr-un singur numar n, va aprea de 
           ///fib(n) ori
        b[sus]=f[n];
        a[jos][0]=2;   /// numarul de elemente de pe ultima linie
        a[jos][1]=n-1;
        a[jos][2]=n-2; 
           /// ultima linie va contine numarul n-1 de fib(n-1) ori, iar n-2 de
           ///fib(n-2) ori
        mini=n-2;
        b[jos]=f[mini];    
           /// linia a[jos] va aparea in cochilie de b[jos] de ori
    }
    if(n%4==3)
    {   sus=0;
        jos=linii;
        a[jos][0]=1;  /// numarul de elemente de pe ultima linie
        a[jos][1]=n;  /// ultima linie contine doar numarul n de fib(n) de ori
        mini=n;
        b[jos]=f[mini];       /// numarul liniilor identtice
    }
    if(n%4==2)
    {
        sus=0;
        jos=linii+1;    /// aceasta linie nu aprtine matricei, dar pentru
                        /// pornirea algoritmului este ok
        a[jos][0]=1;    /// numarul de elemente de pe ultima linie
        a[jos][1]=n+1;  /// interpretam ca si cum cochilia ar fi mai mare cu
                        ///  1 ordin, solutia finala nu este influentata
        mini=n+1;
    }
    if(n%4==0)
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    {
        sus=0;
        jos=linii;
        a[jos][0]=2;   /// numarul de elemente de pe ultima linie
        a[jos][1]=n;   /// interpretam ca si cum cochilia ar fi mai mare cu 1
                       /// ordin, solutia finala nu este influentata
        a[jos][2]=n-1; /// interpretam ca si cum ochilia ar fi mai mare cu 1
                       /// ordin, solutia finala nu este influentata
        mini=n-1;
        b[jos]=f[mini];             /// numarul liniilor identtice
    }

    while (jos-sus>1)   /// cat timp mai sunt linii necalculate
    {
        sus++;          /// calculam linia de sus in functie de ultima linie
                        /// de jos calculata
        a[sus][0]=a[jos][0]+1;
        int i=1;
        while (a[jos][i]>mini)     /// elementele neminime raman nemodificate
        {
            a[sus][i]=a[jos][i];
            i++;
        }
        a[sus][i]=a[jos][i]-2;     /// elementul minim se schimba cu cele doua
                      /// pozitii anterioare (se refera la pozitii fibonacci)
        mini=a[sus][i];               
        a[sus][i+1]=a[jos][i]-1;
        i+=2;
        while (i<=a[sus][0])     /// celelalte elemente din sir raman identice
        {
            a[sus][i]=a[jos][i-1];
            i++;
        }
        b[sus]=f[mini];

        if (jos-sus>1)           /// daca mai avem o linie necalculata, o vom 
                                 /// calcula si pe acesta
        {
            jos--;               /// calculam lnia de jos in functie de linia 
                                 ///de sus calculata
            a[jos][0]=a[sus][0]+1;
            i=1;
            while (a[sus][i]>mini)   /// elementele neminimale vor rămâne
                                     /// nemodificate
            {
                a[jos][i]=a[sus][i];    /// numarul liniilor identtice
                i++;
            }
            a[jos][i]=a[sus][i]-1;
            a[jos][i+1]=a[sus][i]-2;
            mini=a[jos][i+1];
            i=i+2;

            while (i<=a[jos][0])
            {
                a[jos][i]=a[sus][i-1];
                i++;
            }
            b[jos]=f[mini];
        }
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    }
    p=1;
    while (b[p]<k)
    {
        k-=b[p];
        p++;
    }

    for (int i=1;i<=a[p][0];i++)
        for (int j=1;j<=f[a[p][i]];j++)    /// numarul liniilor identtice
            fout<<a[p][i]<<" ";
    fout<<"\n";
    return 0;
}

4. Logic

/*
  4.1. Autor: Alin Burța
  O(2^N)
*/

#include <iostream>
#include <fstream>

#define FIN "logic.in"
#define FOU "logic.out"
#define nivMAX 10
#define linMAX 1025

using namespace std;
char C[nivMAX][linMAX+1];                 //memoreaza circuitul
long long T[nivMAX][linMAX][2];           //memoreaza nr. sol cerinta 2
short V[nivMAX][linMAX];                  //pentru sol cerintei 1
int N;                                    //numarul nivelelor
int K;                                    //numarul șirurilor de la cerința 1
int nFinal;                               // 0 sau 1 pentru cerința 2
unsigned long long doi[100]; //vector cu puterile lui 2

long long nrsol(int nfinal)
{
    int i, j;
    //initializez ultima linie a piramidei
    for(j = 1; j <= doi[N-1]; j++)
    {
        if( C[N][j-1] == '&' )
            T[N][j][0] = 3, T[N][j][1] = 1;
        else
            T[N][j][0] = 1, T[N][j][1] = 3;
        T[N][j][0] %= 666013;
        T[N][j][1] %= 666013;
    }
    //calculez pentru restul liniilor
    for(i = N-1; i >= 1; i-- )
    {
        for(j = 1; j <= doi[i-1]; j++)
        {
          if( C[i][j-1] == '&' )
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            T[i][j][0] = T[i+1][2*j-1][0] * (T[i+1][2*j][0] + T[i+1][2*j][1])
                         + T[i+1][2*j-1][1] * T[i+1][2*j][0],
            T[i][j][1] = T[i+1][2*j-1][1] * T[i+1][2*j][1];
          else
            T[i][j][0] = T[i+1][2*j-1][0] * T[i+1][2*j][0],
            T[i][j][1] = T[i+1][2*j-1][0] * T[i+1][2*j][1] +  T[i+1][2*j-1][1]
                         * ( T[i+1][2*j][1] + T[i+1][2*j][0] );
            T[i][j][0] %= 666013;
            T[i][j][1] %= 666013;
        }

    }
    return T[1][1][nFinal];
}
int evalueaza(char s[linMAX+1])
{
    int i, j;
    for(j = 1; j <= doi[N-1]; j++)
    {
        if( C[N][j-1] == '&' )
            V[N][j] = (s[2*j - 2] - 48) && (s[2*j - 1] - 48);
        else
            V[N][j] = (s[2*j - 2] - 48) || (s[2*j - 1] - 48);
    }
    for(i = N-1; i >= 1; i-- )
    {
        for(j = 1; j <= doi[i-1]; j++)
            if( C[i][j-1] == '&' )
                V[i][j] = V[i+1][2 * j] && V[i+1][2 * j - 1];
            else
                V[i][j] = V[i+1][2 * j] || V[i+1][2 * j - 1];
    }
    return V[1][1];
}
int main()
{
    ifstream citeste(FIN);
    ofstream scrie(FOU);
    int i,j, Cerinta;
    char sir[linMAX+1];

    //intializez un vector cu puterile lui 2
doi[0] = 1;
for(i = 1; i <= 63; i++)
{

doi[i] = doi[i-1] * 2;
}

    //citire date
    citeste >> Cerinta;
    citeste >> N;
    for(i = 1; i <= N; i++)
    {   for(j = 0; j < doi[i-1]; j++)
            citeste>>C[i][j];
  }
    if(Cerinta == 1)
    {
        citeste>>K;
        for(i = 1; i <= K; i++)
        {
            for(j = 0; j < doi[N]; j++)
                citeste>>sir[j];
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            scrie << evalueaza(sir) << '\n';
        }
    }
    else
    {
        citeste>>nFinal;
        scrie<<nrsol(nFinal)<<endl;
    }

    citeste.close();
    scrie.close();
    return 0;
}

/*
  4.2. Autor: Bogdan-Ioan Popa
*/
#include <bits/stdc++.h>

#define MOD 666013
#define N_MAX 10
using namespace std;

ifstream fin("logic.in");
ofstream fout("logic.out");

int t;
int N, Q;
int L;
char op[1 << N_MAX];
int E[1 << N_MAX];
int cnt[1 << N_MAX][2];

int main()
{
    fin >> t;
    fin >> N;
    for(int i = 0; i < N; i++) {
        for(int j = 1; j <= (1 << i); j++) {
            fin >> op[++L];
        }
    }
    if(t == 1) {
        for(fin >> Q; Q; Q--) {
            for(int i = 1; i <= (1 << N); i++) {
                char c;
                fin >> c;
                E[L + i] = c - '0';
            }

            for(int i = L; i >= 1; i--) {
                if(op[i] == '|') {
                    E[i] = E[2 * i] | E[2 * i + 1];
                }
                else {
                    E[i] = E[2 * i] & E[2 * i + 1];
                }
            }

            fout << E[1] << "\n";
        }
    }
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    else {
        int result;
        fin >> result;
        for(int i = 1; i <= (1 << N); i++) {
            cnt[L + i][0] = cnt[L + i][1] = 1;
        }

        for(int i = L; i >= 1; i--) {
            for(int le = 0; le <= 1; le++) {
                for(int ri = 0; ri <= 1; ri++) {
                    if(op[i] == '|') {
                    cnt[i][le | ri] = (cnt[i][le | ri] + 1ll * cnt[2 * i][le] *
                                      cnt[2 * i + 1][ri]) % MOD;
                    }
                    else {
                        cnt[i][le & ri] = (cnt[i][le & ri] + 1ll * 
                                    cnt[2 * i][le] * cnt[2 * i + 1][ri]) % MOD;
                    }
                }
            }
        }

        fout << cnt[1][result] << "\n";
    }

    return 0;
}
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8.6 Soluții - Clasa a X-a

1. Matrice

#include <bits/stdc++.h>

using namespace std;

ifstream fin("matrice.in");
ofstream fout("matrice.out");

int n, a[405][405], s[405][405], sume[1600], k;

void Citire()
{
    int i, j;
    fin >> n;
    for(i = 1; i <= n; i++)
        for(j = 1; j <= n; j++)
            fin >> a[i][j];
    fin.close();
}

void Sume()
{
    int i, j;
    for(i = 1; i <= n; i++)So
        for(j = 1; j <= n; j++)
            s[i][j] = a[i][j] + s[i - 1][j] + s[i][j - 1] - s[i - 1][j - 1];
}

bool CB(int x)
{
    int st = 1, dr = k, mij;
    while(st <= dr)
    {
        mij = (st + dr) / 2;
        if(sume[mij] == x) return true;
        else if(sume[mij] < x) st = mij + 1;
        else dr = mij - 1;
    }
    return false;
}

void Rezolva()
{
    int i, j, cnt = 0;
    for(i = 1; i <= n - 1; i++)
    {
        /// l1 / 1, c1 / 1, l2 / i, c2 / i
        sume[++k] = s[i][i];
        /// l1 / 1, c1 / n - i + 1, l2 / i, c2 / n
        sume[++k] = s[i][n] - s[i][n - i];
        /// l1 / n - i + 1, c1 / 1, l2 / n, c2 / i
        sume[++k] = s[n][i] - s[n - i][i];
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        /// l1 / n - i + 1, c1 / n - i + 1, l2 / n, c2 / n
        sume[++k] = s[n][n] - s[n - i][n] - s[n][n - i] + s[n - i][n - i];
    }
    sume[++k] = s[n][n];
    sort(sume + 1, sume + k + 1);
    for(i = 1; i <= n; i++)
        for(j = 1; j <= n; j++)
            if(CB(a[i][j]) == true) cnt++;
    fout << cnt << "\n";
    fout.close();
}

int main()
{

    Citire();
    Sume();
    Rezolva();

    return 0;
}

2. Labirint

/*
  Autor Ștefan Dăscălescu
*/
#include<bits/stdc++.h>  
using namespace std;  
     
int n, m, q;  
    
bool ok[1000002];  
int mx[1000002];  
    
char mat[1002][1002];  
int dist[2][1002][1002];  
     
bool viz[1002][1002];  
    
int ox[] = {-1, 0, 1, 0};  
int oy[] = {0, 1, 0, -1};  
    
bool check(int x, int y)  
{  
    return ((x >= 1) && (x <= n) && (y >= 1) && (y <= m) && (viz[x][y] == 0)); 
}  

void lee(int drum, int x, int y)  
{  
    memset(viz, 0, sizeof(viz));  
    deque<pair<int, int> > d;  
    d.push_back({x, y});  
    viz[x][y] = 1;  
    for(int i = 1; i <= n; ++i)  
        for(int j = 1; j <= m; ++j)  
            dist[drum][i][j] = -1;  
    dist[drum][x][y] = 1;  
    while(!d.empty())  
    {  
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        pair<int, int> nod = d[0];  
        d.pop_front();  
        for(int i = 0; i <= 3; ++i)  
        {  
            int nxt_x = ox[i] + nod.first;  
            int nxt_y = oy[i] + nod.second;  
            if(check(nxt_x, nxt_y) && dist[drum][nxt_x][nxt_y] == -1)  
            {  
              dist[drum][nxt_x][nxt_y] = dist[drum][nod.first][nod.second] + 1;
              if(mat[nxt_x][nxt_y] == '0')  
                {  
                    viz[nxt_x][nxt_y] = 1;  
                    d.push_back({nxt_x, nxt_y});  
                }  
            }  
        }  
    }  
}  
    
char ans[1002][1002];  

int main()  
{  
    ifstream cin("labirint.in");  
    ofstream cout("labirint.out");  
        
    cin >> n >> m;  
    for(int i = 1; i <= n; ++i)  
    {  
        cin >> (mat[i] + 1);  
    }  
        
    lee(0, 1, 1);  
    lee(1, n, m);  
        
    for(int i = 1; i <= n; ++i)  
        for(int j = 1; j <= m; ++j)  
            if(mat[i][j] == '1' && dist[0][i][j] != -1 && dist[1][i][j] != -1) 
            {  
                if(dist[0][i][j] + dist[1][i][j] - 1 < dist[1][1][1])      
                    ans[i][j] = '1';  
                else
                    ans[i][j] = '0';  
            }  
            else
                ans[i][j] = '0';  
        
    for(int i = 1; i <= n; ++i)  
        cout << (ans[i] + 1) << '\n';  
    return 0;  
}  
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3.SDistanțe 

#include <bits/stdc++.h>

using namespace std;

int main() {
  ifstream cin("sdistante.in");
  ofstream cout("sdistante.out");

  string s; cin >> s;
  vector<long long> cnt(256, 0);
  long long ans = 0, tot = 0;
  for (int i = 0; i < (int)s.size(); ++i) {
    ans = (ans + (tot - cnt[s[i]]) * (s.size() - i)) % 1000000007;
    tot += i + 1; cnt[s[i]] += i + 1;
  }
  cout << ans << endl;

  return 0;
} 

4.Tort 

/*
  4.1. Autor Marius Nicoli
*/
#include <fstream>
#define DIM 400010
using namespace std;
int v[DIM];
int f[DIM];
int n, s, i, sol, j;
int main () {
    ifstream fin ("tort.in");
    ofstream fout("tort.out");
    fin>>n;
    for (i=1;i<=n;i++)
        fin>>v[i];
    int s = 0;
    for (i=n;i>=2;i--) {
        s += v[i];
        f[s] = i;
    }
    for (i=1;i<=s;i++) {
        for (j=i;j<=s;j+=i) {
            if (f[j] == 0) {
                break;
            } else {
                sol++;
            }
        }
    }
    fout<<sol<<"\n";
    return 0;
}
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8.7 Soluții - Clasele XI-XII

1. Polihroniade

/* 
  1.1.Autor Andrei Constantinescu - 100 puncte 
*/
#include <bits/stdc++.h>

using namespace std;

using Test = vector<string>;

struct Group {

    int type;

    vector<Test> tests;

    friend istream& operator>>(istream& i, Group& g) {

        i >> g.type;

        assert(g.type == 1 || g.type == 2 || g.type == 3);

        int T;

        i >> T;

        assert(T >= 1);

        g.tests.resize(T);

        for (int ii = 0; ii < T; ++ii) {

            int N;

            i >> N;

            assert(N >= 2 && N % 2 == 0);

            g.tests[ii].resize(N);

            for (int j = 0; j < N; ++j) {

                i >> g.tests[ii][j];

                assert(g.tests[ii][j].size() == N);

            }

        }

        return i;

    }

    friend ostream& operator<<(ostream& o, const Group& g) {
        o << g.type << ' ' << g.tests.size() << endl;
        for (int ii = 0; ii < g.tests.size(); ++ii) {
            o << g.tests[ii].size() << endl;
            for (int j = 0; j < g.tests[ii].size(); ++j) {
                o << g.tests[ii][j] << endl;
            }
        }
        return o;
    }
    int sum_n() {
        int ans = 0;
        for (int i = 0; i < tests.size(); ++i) {
            ans += tests[i].size();
        }
        return ans;
    }
};
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struct Swap {
    int i, j;

    enum class Type {
        Row,
        Col
    };
    Type type;

    Swap(int _i, int _j, Type _type) : i(_i), j(_j), type(_type) {}

    friend ostream& operator<<(ostream& o, const Swap& s) {
        switch (s.type) {
            case Type::Row:
                o << 'L';
                break;
            case Type::Col:
                o << 'C';
        }
        o << ' ' << s.i + 1 << ' ' << s.j + 1;
        return o;
    }
};

bool solve_task1(const Test& /* = vector<string>& */ t) {
    const int N = t.size();
    int lin_0 = 1, col_0 = 1;
    for (int i = 1; i < N; ++i) {
        int dif = 0;
        for (int j = 0; j < N; ++j) {
            dif += (t[0][j] != t[i][j]);
        }
        if (dif != 0 && dif != N) return false;
        if (dif == 0) ++lin_0;
        dif = 0;
        for (int j = 0; j < N; ++j) {
            dif += (t[j][0] != t[j][i]);
        }
        if (dif != 0 && dif != N) return false;
        if (dif == 0) ++col_0;
    }
    return lin_0 == N / 2 && col_0 == N / 2;
}

vector<Swap> get_opt_swaps(const string& bits, Swap::Type type) {
    const int N = bits.size();
    vector<int> freq[2][2];  // freq[i][j] = bit i on position j mod 2.
    for (int i = 0; i < N; ++i) {
        freq[bits[i] - '0'][i % 2].push_back(i);
    }
    assert(freq[0][1].size() == freq[1][0].size());
    assert(freq[0][0].size() == freq[1][1].size());

    vector<Swap> swp;
    if (freq[0][1].size() < freq[0][0].size()) {
        for (int i = 0; i < freq[0][1].size(); ++i) {
            swp.emplace_back(freq[0][1][i], freq[1][0][i], type);
        }
    } else {
        for (int i = 0; i < freq[0][0].size(); ++i) {
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            swp.emplace_back(freq[0][0][i], freq[1][1][i], type);
        }
    }
    return swp;
}

template <typename T>
void append(std::vector<T>& a, const std::vector<T>& b) {
    a.reserve(a.size() + b.size());
    a.insert(a.end(), b.begin(), b.end());
}

vector<Swap> solve_task23(const Test& /* = vector<string>& */ t) {
    const int N = t.size();
    vector<Swap> ans = get_opt_swaps(t[0], Swap::Type::Col);
    string bits;
    for (int i = 0; i < N; ++i) {
        bits += t[i][0];
    }
    append(ans, get_opt_swaps(bits, Swap::Type::Row));
    return ans;
}

void print_solve_group(ostream& o, const Group& g) {
    assert(g.type == 1 || g.type == 2 || g.type == 3);
    if (g.type == 1) {
        for (int i = 0; i < g.tests.size(); ++i) {
            o << solve_task1(g.tests[i]) << endl;
        }
        return;
    }
    for (int i = 0; i < g.tests.size(); ++i) {
        const vector<Swap> swaps = solve_task23(g.tests[i]);
        o << swaps.size() << endl;
        if (g.type == 3) {
            for (int j = 0; j < swaps.size(); ++j) {
                o << swaps[j] << endl;
            }
        }
    }
}
int main() {
    Group g;
    cin >> g;
    print_solve_group(cout, g);
    return 0;
}

/* 
  1.2.Autor Stelian Chichirim - 100 puncte 
*/
#include <bits/stdc++.h>

using namespace std;

const int Nmax = 1000;

struct str {
    char c;
    int x, y;
};
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vector<int> lines[2], columns[2];
vector<str> ans;
int vaz[Nmax + 10], n;
char A[Nmax + 10][Nmax + 10];

void calc(vector<int> &v) {
    for (int i = 1; i <= n; ++i) {
        if (vaz[i]) continue;
        if (v.empty()) {
            v.push_back(i);
            vaz[i] = 1;
            continue;
        }
        int eq = 1;
        for (int j = 1; j <= n; ++j)
            if (A[i][j] != A[v[0]][j]) {eq = 0; break;}
        if (eq) {
            v.push_back(i);
            vaz[i] = 1;
        }
    }
}

void add(char op, int x, int y) {
    ans.push_back({op, x, y});
}

void solve(char op, vector<int> &odd, vector<int> &even) {
    int cntOdd = 0;
    for (int x : odd) cntOdd += x % 2;
    if (cntOdd < odd.size() - cntOdd) swap(odd, even);
    for (int i = 0 ; i < odd.size(); ++i)
        if (odd[i] % 2 == 0)
            for (int j = 0; j < even.size(); ++j)
                if (even[j] % 2 == 1) {
                    add(op, odd[i], even[j]);
                    swap(odd[i], even[j]);
                    break;
                }
}

int main()
{
    int P, T, S = 0;
    scanf("%d%d", &P, &T);
    assert(1 <= P && P <= 3);
    assert(1 <= T && T <= 350);
    while (T--) {
        scanf("%d", &n);
        S += n;
        assert(1 <= n && n <= 1000);
        int ok = 1;
        ans.clear();
        for (int i = 0; i < 2; ++i) {
            lines[i].clear();
            columns[i].clear();
        }
        for (int i = 1; i <= n; ++i) {
            scanf("\n%s", A[i] + 1);
            vaz[i] = 0;
        }
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        calc(lines[0]);
        calc(lines[1]);
        if (lines[0].size() != n / 2 or lines[1].size() != n / 2) ok = 0;
        else {
            int eq = 1;
            for (int i = 1; i <= n; ++i)
                if (A[lines[0][0]][i] == A[lines[1][0]][i]) {eq = 0; break;}
            if (!eq) ok = 0;
        }
        for (int i = 1; i <= n; ++i)
            if (A[1][i] == '0') columns[0].push_back(i);
            else columns[1].push_back(i);
        if (columns[0].size() != n / 2) ok = 0;
        if (P == 1) {
            if (ok) printf("1\n");
            else printf("0\n");
            continue;
        }
        solve('L', lines[0], lines[1]);
        solve('C', columns[0], columns[1]);
        printf("%d\n", ans.size());
        if (P == 3)
            for (auto r : ans) printf("%c %d %d\n", r.c, r.x, r.y);
    }
    assert(S <= 2000);
    return 0;
}

/* 
  1.3.Autor Adrian Panaete 
*/
#include <bits/stdc++.h>

using namespace std;
void solve(),afisare(char,vector<int>&,vector<int>&);
int p,t,n,balans(string);
bool ok;
int main()
{
    cin>>p>>t;
    for(;t;t--)solve();
    return 0;
}
void solve()
{
    ok=true;
    cin>>n;
    string s,L,C,LN;
    cin>>L;
    LN=L;
    for(auto &it:LN)it='1'-it+'0';
    C.push_back(L[0]);
    for(int i=1;i<n;i++)
    {
        cin>>s;
        C.push_back(s[0]);
        if(s==L||s==LN)
            continue;
        ok=false;
    }
    if(balans(L)||balans(C))ok=false;
    if(p==1){cout<<ok<<'\n';return;}
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    vector<int> a[2][2],b[2][2];
    for(int i=0;i<n;i++)
        a[i%2][int(L[i]-'0')].push_back(i+1);
    for(int i=0;i<n;i++)
        b[i%2][int(C[i]-'0')].push_back(i+1);
    cout<<min(a[0][0].size(),a[0][1].size())+min(b[0][0].size(),b[0]
[1].size())<<'\n';
    if(p==2)return;
    if(a[0][0].size()<a[0][1].size())
        afisare('C',a[0][0],a[1][1]);
    else
        afisare('C',a[0][1],a[1][0]);
    if(b[0][0].size()<b[0][1].size())
        afisare('L',b[0][0],b[1][1]);
    else
        afisare('L',b[0][1],b[1][0]);

}
int balans(string w)
{
    int ret=0;
    for(auto it:w)if(it=='0')ret--;else ret++;
    return ret;
}
void afisare(char ch,vector<int> &X,vector<int> &Y)
{
    int k=X.size();
    for(int i=0;i<k;i++)
        cout<<ch<<' '<<X[i]<<' '<<Y[i]<<'\n';
}
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