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Capitolul 6

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

6.1 Soluții - Clasa a V-a

1. ktlon 

/* 
1.1. Autor: Florentina Ungureanu   
*/
#include <bits/stdc++.h>
#define ull unsigned long long
using namespace std;
ifstream in("ktlon.in");
ofstream out("ktlon.out");
ull c,n,k,p,pr,mr,mf,sf,sr,M;
int main()
{
    in>>c>>n>>k;
    if(c==1)
    {
        for(int j=1; j<=k; ++j)
        {
            mf=mr=0;
            for(int i=1; i<=n; ++i)
            { in>>p;if(p>mf) mf=p;}
            for(int i=1; i<=n; ++i)
            { in>>p;if(p>mr) mr=p;}
            if(mf<mr) pr++;
        }
        out<<pr<<'\n';
    }
    else
    {        sr=sf=0;
        for(int j=1; j<=k; ++j)
        {
            mf=0;
            ull f[7]={0},r[7]={0};
            for(int i=1; i<=n; ++i)
            {
                in>>p;
                int ii=0;
                while(ii<5&&p<f[ii])ii++;
                for (int j=5; j>ii; j--)
                    f[j]=f[j-1];
                f[ii]=p;
            }



62
                                                                                                                     CAPITOLUL 6. Anexe

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

            {
                in>>p;
                int ii=0;
                while(ii<5&&p<r[ii])ii++;
                for (int j=5; j>ii; j--)
                    r[j]=r[j-1];
                r[ii]=p;
            }
           

            M=0;

            if(f[0]>r[0])

                while(M<5&&f[M]>r[0]){sf+=f[M]-r[M];M++;}
            else if(f[0]<r[0])
                while(M<5&&r[M]>f[0]){sr+=r[M]-f[M];M++;}
        }
        out<<max(sf,sr);

    }

    return 0;
}
/* 

1.2. Autor: Georgeta Balacea

*/

#include<fstream>

#include<algorithm>

///#include<cmath>

using namespace std;

ifstream f("ktlon.in");

ofstream  g("ktlon.out");

unsigned long long 
C,n,k,F[10001],R[10001],i,j,maxf,maxr,nrsf,nrsr,ok,x,SF,SR,nrpr,M;

int main()

{   f>>C>>n>>k;

    if(C==1)
    {   for(int j=1; j<=k; j++)
        {
            maxf=0;
            for(int i=1; i<=n; i++)
            {
                f>>x;
                maxf=max(maxf,x);
            }
            ok=0;
            for(int i=1; i<=n ; i++)
            {
                f>>x;
                if(x>maxf) ok=1;
            }
            nrpr+=ok;
        }

        g<<nrpr<<endl;

    }
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    else

    {

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

        {

            for(int i=1; i<=n; i++) f>>F[i];

            sort(F+1,F+n+1);

            for(int i=1; i<=n; i++) f>>R[i];

            sort(R+1,R+n+1);

            M=0;

            SF=0;

            SR=0;

            if(F[n]>R[n])

            {

                int i=n;

                while(i>=1 && F[i]>R[n])

                {

                    M++;

                    SF+=F[i];

                    SR+=R[i];

                    i--;

                }

                nrsf+=SF-SR;

            }

            else if(F[n]<R[n])

            {

                int i=n;

                while(i>=1 && R[i]>F[n])

                {

                    M++;

                    SF+=F[i];

                    SR+=R[i];

                    i--;

                }

                nrsr+=SR-SF;
            }
        }
        g<<max(nrsf,nrsr)<<endl;
    }
    f.close();
    g.close();
    return 0;
}
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/* 

1.2. Autor: Grecea Violeta

*/

#include <bits/stdc++.h>

using namespace std;

ifstream fin("ktlon.in");

ofstream fout("ktlon.out");

unsigned long long n, k, x, F[10],R[10],i,j,maxF,ct,proba,cerinta, 
p,nrsteleF,M,s, nrsteleR;

bool ok;

int main()

{fin>>cerinta;

 if(cerinta==1)

     {fin>>n>>k;

     for(proba=1;proba<=k;proba++)

         { ok=0;  maxF=0;

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

              {fin>>x;

               if(x>maxF) maxF=x;

              }

         for(i=n+1;i<=2*n;i++)

              {fin>>x;

               if(x>maxF) ok=1;

              }

         if(ok==1) ct++;

         }

     fout<<ct<<'\n';

     }

 else

    {fin>>n>>k;

     if(n<5) p=n;

             else p=5;

     for(proba=1;proba<=k;proba++)

         {

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

              {fin>>x;

               j=p;

               while(j>=1 && x>F[j]) { F[j+1]=F[j];j--;}

               F[j+1]=x;

               }

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

              {fin>>x;  j=p;

               while(j>=1 && x>R[j]) { R[j+1]=R[j];j--;}

               R[j+1]=x;

               }
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        M=0;

        if(F[1]>R[1])

                {j=1;

                 s=0;

                 while(j<=p && F[j]>R[1]) {s=s+F[j];M++;j++;}

                 for(j=1;j<=M;j++) s=s-R[j];

                 nrsteleF+=s;

                }

            else

              if(F[1]<R[1])

                {j=1;

                 s=0;

                 while(j<=p && R[j]>F[1]) {s=s+R[j];M++;j++;}

                 for(j=1;j<=M;j++) s=s-F[j];

                 nrsteleR+=s;

                }

         for(i=1;i<=p;i++) F[i]=0;

         for(i=1;i<=p;i++) R[i]=0;

         }

    if(nrsteleF>nrsteleR) fout<<nrsteleF<<'\n';

               else fout<<nrsteleR<<'\n';;

    }

return 0;

}

/* 

1.2. Autor: Adriana Simulescu 

*/

#include <fstream>

/// calcul cele mai mari 5 numere

using namespace std;

ifstream in("ktlon.in");

ofstream out("ktlon.out");

long long c, k, n, maxf, maxr, steleF, steleR, cf, cr, F[2005], R[2005];

int main()

{ 

 int i, j, x;

 in>>c>>k>>n;
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 if(c==1)

    {

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

     {

         maxf=0; maxr=0;

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

         {

             in>>x;

             if(x>maxf) maxf=x;

         }

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

         {

             in>>x;

             if(x>maxr) maxr=x;

         }

         if(maxf>maxr) cf++;

         else

            if(maxr>maxf)cr++;

     }

     out<<cr<<endl;

    }

 

else

    {

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

     {

        for(j=1; j<=5; j++)

            F[j]=R[j]=-1;

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

         {

             in>>x;

             if(x>F[1])

             {

                 F[5]=F[4]; F[4]=F[3]; F[3]=F[2]; F[2]=F[1]; F[1]=x;

             }

             else if(x>F[2])

             {

                 F[5]=F[4]; F[4]=F[3]; F[3]=F[2]; F[2]=x;

             } else if(x>F[3])

             {

                 F[5]=F[4]; F[4]=F[3]; F[3]=x;

             } else if(x>F[4])

             {

                 F[5]=F[4]; F[4]=x;

             }  else if(x>F[5])

             {

                 F[5]=x;

             }

         }
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         for(j=1; j<=k; ++j)

         {

             in>>x;

             if(x>R[1])

             {

                 R[5]=R[4]; R[4]=R[3]; R[3]=R[2]; R[2]=R[1]; R[1]=x;

             }

             else if(x>R[2])

             {

                 R[5]=R[4]; R[4]=R[3]; R[3]=R[2]; R[2]=x;

             } else if(x>R[3])

             {

                 R[5]=R[4]; R[4]=R[3]; R[3]=x;

             } else if(x>R[4])

             {

                 R[5]=R[4]; R[4]=x;

             }  else if(x>R[5])

             {

                 R[5]=x;

             }

         }

           if(F[1]>R[1])

            {

            int M=0;

            j=1;

            while(j<=5&&j<=k&&F[j]>R[1])

                {M++;  steleF=steleF+F[j]-R[j]; j++;}

            }

         

           else

           if(R[1]>F[1])

            {

             int M=0;

             j=1;

             while(j<=5&&j<=k&&F[1]<R[j])

                {M++;  steleR=steleR-F[j]+R[j]; j++;}

            }

     }

if(steleR>steleF)

     out<<steleR<<endl;

else out<<steleF<<endl;

    }

    return 0;

}
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2. iepuraș 

/*
2.1. Autor Georgeta Balacea
*/
#include<fstream>

using namespace std;

unsigned long long n,p,n1,n2,nrap;

int C,c,N,i,cerinta;

int cif[11];

unsigned long long nmax,nmin,sum;

ifstream f("iepuras.in");

ofstream g("iepuras.out");

int main()

{

    f>>cerinta;

    if(cerinta==2)

    {

        f>>N;

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

        {

            f>>n;

            C=n%9;

            if(C==0) C=9;

            nrap=0;

            p=1;

            n2=0;

            while(n>0)

            {

                c=n%10;

                n1=n/10;

                nrap+=n1*p;

                if(c>C) nrap+=p;

                else if(c==C) nrap+=n2+1;

                n2+=c*p;

                p*=10;

                n/=10;

            }

            g<<nrap<<'\n' ;

        }

    }

    else

    {   f>>N;

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

        {

            f>>n;nmin=0;nmax=0;
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            for(int i=0; i<=9; i++) cif[i]=0;

            while(n)

            {

                cif[n%10]++;

                n/=10;

            }

            for(int i=9; i>=0; i--)

                if(cif[i]) nmax=nmax*10+i;

            int i=1;

            while(cif[i]==0) i++;

            cif[i]=0;

            nmin=i;

            for(i=0; i<=9; i++)

                if(cif[i]) nmin=nmin*10+i;

            sum=nmin+nmax;

            g<<sum<<endl;

        }

    }

    f.close();

    g.close();

    return 0;

}

/*
2.2. Autor Dan Spătărel
*/
#include <stdio.h>

int main() {
  freopen("iepuras.in", "r", stdin);
  freopen("iepuras.out", "w", stdout);
  int C, n;
  scanf("%d%d", &C, &n);
  for (int i = 0; i < n; i++) {
    long long egg;
    scanf("%lld", &egg);
    int checkSumDigit = egg % 9;
    if (checkSumDigit == 0) {
      checkSumDigit = 9;
    }
    if (C == 1) {
      bool isPresent[10];
      for (int d = 0; d <= 9; d++) {
        isPresent[d] = false;
      }
      while (egg > 0) {
        int digit = egg % 10;
        egg /= 10;
        isPresent[digit] = true;
      }
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      long long maxNumber = 0;

      for (int d = 9; d >= 0; d--) {

        if (isPresent[d]) {

          maxNumber = maxNumber * 10 + d;

        }

      }    

      int minDigit = 1;

      while (!isPresent[minDigit]) {

        minDigit++;

      }

      isPresent[minDigit] = false;

      long long minNumber = minDigit;

      for (int d = 0; d <= 9; d++) {

        if (isPresent[d]) {

          minNumber = minNumber * 10 + d;

        }

      }

      long long sum = minNumber + maxNumber;

      printf("%lld\n", sum);

    } else { // C == 2

      long long digitCounter = 0;

      long long power = 1;

      long long suffix = 0;

      while (egg > 0) {

        int digit = egg % 10;

        egg /= 10;

        if (digit == checkSumDigit) {

          digitCounter += egg * power + suffix + 1;

          //printf("+%lld\n", ai * power + suffix + 1);

        } else if (digit > checkSumDigit) {

          digitCounter += (egg + 1) * power;

          //printf("+%lld\n", (ai + 1) * power);

        } else { // digit < checkSumDigit

          digitCounter += egg * power;

          //printf("+%lld*%lld\n", ai, power);

        } 

        suffix += digit * power;

        power *= 10;

      }
      printf("%lld\n", digitCounter);
    }
  }
  return 0;
}
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/*
2.3. Autor: Grecea Violeta
*/
#include <fstream>
using namespace std;
ifstream fin("iepuras.in");
ofstream fout("iepuras.out");
int n, cerinta, i, cifcontrol, u,vf[10],c;
unsigned long long x,nr,p,maxim, minim, nrap;

int main()

{fin>>cerinta;

 if(cerinta==1)

    {fin>>n;

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

          {fin>>x;

           if(x==0) vf[0]++;

               else while(x>0) {vf[x%10]=1;

                                x=x/10;}

          for(c=9;c>=0;c--)

                if(vf[c]!=0) maxim=maxim*10+c;

         if(vf[0]!=0)

              for(c=1;c<=9;c++)

                   if(vf[c]!=0) {minim=c;vf[c]--;break;}

         for(c=0;c<=9;c++)

                if(vf[c]!=0) minim=minim*10+c;

          fout<<minim+maxim<<'\n';

        for(c=0;c<=9;c++) vf[c]=0;

        maxim=0;

        minim=0;

         }

    }

    else

     {fin>>n;

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

          {fin>>x;

           if(x%9==0) cifcontrol=9;

                 else cifcontrol=x%9;

            nr=0; nrap=0; p=1;

           while(x>0)

                {u=x%10;

                 nrap=nrap+(x/10)*p;

                 if(u>cifcontrol) nrap=nrap+p;

                    else if(u==cifcontrol) nrap=nrap+nr+1;

                nr=nr+u*p; p=p*10; x=x/10;

                }

            fout<<nrap<<'\n' ;

           }
        }
return 0;
}
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/*
2.4. Autor: Adriana Simulescu
*/

#include <fstream>

#include <algorithm>

using namespace std;

ifstream in("iepuras.in");

ofstream out("iepuras.out");

int C,n, ap[10], s, cfc, j;

long long x;

 int c_control(long long x)

 {   int s;

     while(x>9)

     {

         s=0;

         while(x)

         {

             s+=x%10;

             x=x/10;

         }

         x=s;

     }

     return x;

 }

long long nr_cifre(long long k, int c)

{

     long long sol=0, p=1, n;

     n=k;

       while (k)

    {

      if (k % 10 > c)

            sol = sol + (k / 10 + 1) * p;

      if (k % 10 < c)

            sol = sol + (k / 10) * p;

      if (k % 10 == c)

            sol = sol + (k / 10) * p + n % p + 1;

      k /= 10;  p *= 10;

    }

return sol;

}
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int main()

{

   in>>C>>n;

    if(C==2)

    {

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

        {

            in>>x;

            int  cc=c_control(x);

            long long nr=nr_cifre(x, cc);

            out<<nr<<endl;

        }

    }

    else

        {

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

        {

            in>>x;

            for(int j=0; j<=9; ++j)

                ap[j]=0;

            do
            {
                ap[x%10]=1;

                x/=10;

            } while(x);

            long long y=0, z=0;

            for(int j=9; j>=0; --j)

                if(ap[j])

                    y=y*10+j;

            if(ap[0])

            {
                j=1;
                while(ap[j]==0)
                    j++;
                z=j;
                ap[j]=0;
            }
                for(j=0; j<=9; j++)
                      if(ap[j])
                        z=z*10+j;
           out<<y+z<<endl;

        }

        }

    return 0;

}



74
                                                                                                                     CAPITOLUL 6. Anexe

/*
2.5. Autor Dumitrascu Dan Octavian
*/
#include <fstream>
using namespace std;
ifstream f("iepuras.in");
ofstream g("iepuras.out");
long long C, n, i, x, mi, ma, k, aux, p, y, nn, nr, nre, j, uc, fr[15];
int main()
{
    f>>C;
    if (C==1)
    {
        f>>n;
        for (i=1;i<=n;i++)
        {
            f>>x;
            if (x==0) g<<0<<"\n";
            else
            {
            for (k=0;k<=9;k++)
                fr[k]=0;
            aux=x;
            while (aux>0)
            {
                fr[aux%10]=1;
                aux/=10;
            }
            ma=0;
            for (k=9;k>=0;k--)
                if (fr[k]==1) ma=ma*10+k;
            mi=0;
            for (k=1;k<=9;k++)
                if (fr[k]==1)
            {
                mi=k;
                fr[k]=0;
                break;
            }
            for (k=0;k<=9;k++)
                if (fr[k]==1) mi=mi*10+k;
            g<<mi+ma<<"\n";
            }
        }
    }
    else
    {
        f>>n;
        for (i=1;i<=n;i++)
        { f>>x;
          if (x==0) g<<1<<"\n";
          else
          {
            y=x%9;
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            if (y==0) y=9;

            nre=0;
            aux=x;
            p=1;
            nn=0;
            while (aux>0)
            {

                uc=aux%10;
                if (uc>y) nre=nre+(aux/10+1)*p;
                else
                    if (uc==y) nre=nre+ aux/10*p+ nn+1;
                else nre=nre+aux/10*p;
                nn=nn+uc*p;
                p=p*10;
                aux=aux/10;
            }
            g<<nre<<"\n";
          }
        }
    }
    return 0;
}

3. tăieri 

/*
  3.1. Autor Marius Nicoli
*/
#include <fstream>
using namespace std;
int F[9], G[9], f[9], i, n, m, x, j;
int main () {
    ifstream fin ("taieri.in");
    ofstream fout("taieri.out");
    fin>>n;
    for (i=1;i<=n;i++) {
        fin>>x;
        for (j=8;j>=1;j/=2) {
            f[j] += x/j;
            x%=j;
        }
    }
    fin>>m;
    while (m--) {
        for (i=8;i>=1;i/=2) {
            F[i] = f[i];
        }
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        fin>>G[1]>>G[2]>>G[4]>>G[8];
        int ok = 1;
        for (i=8;i>=1;i/=2) {
            if (G[i] > F[i]) {
                ok = 0;
                break;
            }
            F[i/2] += (F[i]-G[i])*2;
        }

        fout<<ok;
        if (m!=0)
            fout<<" ";
        else
            fout<<"\n";
    }
    return 0;
}

/*
  3.2. Autor Dumitrascu Dan Octavian
*/

#include <fstream>
using namespace std;
ifstream f("taieri.in");
ofstream g("taieri.out");
int r, n, v[100005],bara[10], m, i, a,b,c,d,x1,x2,x4,x8;

int main()
{
    f>>n;
    for (i=1;i<=n;i++)
    {   f>>v[i];
        if (v[i]>=8)
        {
            bara[8]+=v[i]/8;
            r=v[i]%8;
            bara[r]++;
        }
        else
            if (v[i]>=4)
        {
            bara[4]+=v[i]/4;
            r=v[i]%4;
            bara[r]++;
        }
            else
                if (v[i]>=2)
            {
                bara[2]+=v[i]/2;
                r=v[i]%2;
                bara[r]++;
            }
            else
                if (v[i]==1)
                   bara[1]+=v[i];

    }
    bara[4]+=(bara[5]+bara[6]+bara[7]);
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    bara[1]+=bara[5];

    bara[2]+=bara[6];
    bara[3]+=bara[7];
    bara[2]+=bara[3];
    bara[1]+=bara[3];
    x1=bara[1];
    x2=bara[2];
    x4=bara[4];
    x8=bara[8];
    f>>m;
    for (i=1;i<=m;i++)
    {   f>>a>>b>>c>>d;

        bara[1]=x1;

        bara[2]=x2;

        bara[4]=x4;

        bara[8]=x8;

        if (d>bara[8]) g<<0;

        else
        {
            bara[4]+=(bara[8]-d)*2;
            if (c>bara[4]) g<<0;
            else
            {
                bara[2]+=(bara[4]-c)*2;
                if (b>bara[2]) g<<0;
                else
                {   bara[1]+=(bara[2]-b)*2;
                    if (a>bara[1]) g<<0;
                    else g<<1;
                }

            }

        }
        if (i<=m) g<<" ";
    }
    return 0;
}
/* 
3.3.Autor Georgeta Balacea
*/

#include<fstream>
#include<algorithm>

using namespace std;

int n,m,a,b,c,d,na,nb,nc,nd,v[100000],N[4],i,x,ok;

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

int main()
{
    f>>n;
    for(i=1;i<=n;i++)
    {   f>>v[i];
        x=v[i];
        N[3]+=x/8;
        x=x%8;
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        N[2]+=x/4;

        x=x%4;
        N[1]+=x/2;
        x=x%2;
        N[0]+=x;
    }

    f>>m;

    for(i=1;i<=m;i++)
    {
        f>>a>>b>>c>>d;
        ok=1;
        na=N[0];nb=N[1];nc=N[2];nd=N[3];
        if(nd<d)ok=0;
        else
        {
            nc=nc+(nd-d)*2;
            if(nc<c) ok=0;
            else
                {nb=nb+(nc-c)*2;
                 if(nb<b) ok=0;
                 else
                 {
                     na=na+(nb-b)*2;
                     if(na<a) ok=0;
                 }
                }

        }
        g<<ok<<' ';
    }

    f.close();

    g.close();

    return 0;

}     
/* 
3.4.Autor Grecea Violeta
*/

#include <fstream>

using namespace std;
ifstream fin("taieri.in");
ofstream fout("taieri.out");
int n, k, nrb1, nrb2, nrb4, nrb8, a,b,c,d,i,lungime,ok, cnrb1, cnrb2, cnrb4, 
cnrb8;

int main()

{fin>>n;

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

     {fin>>lungime;

      nrb8=nrb8+lungime/8;

      lungime=lungime-lungime/8*8;
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      nrb4=nrb4+lungime/4;

      lungime=lungime-lungime/4*4;

      nrb2=nrb2+lungime/2;

      lungime=lungime-lungime/2*2;

      nrb1=nrb1+lungime;

     }

cnrb1=nrb1;

cnrb2=nrb2;

cnrb4=nrb4;

cnrb8=nrb8;

fin>>k;

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

    {fin>>a>>b>>c>>d;

     ok=1;

     if(nrb8<d) {fout<<0<<" "; ok=0;}

          else {nrb4=nrb4+(nrb8-d)*2;

                if(nrb4<c) {fout<<0<<" "; ok=0;}

                     else {nrb2=nrb2+(nrb4-c)*2;

                           if(nrb2<b) {fout<<0<<" "; ok=0;}

                                 else {nrb1=nrb1+(nrb2-b)*2;

                                       if(nrb1<a) {fout<<0<<" "; ok=0;}

                                      }

                          }
                }

     if(ok==1)    fout<<1<<" ";

     nrb1=cnrb1;

     nrb2=cnrb2;

     nrb4=cnrb4;

     nrb8=cnrb8;

    }

return 0;

}
/* 
3.5.Autor Adriana Simulescu
*/
#include <fstream>
using namespace std;
ifstream in("taieri.in");
ofstream out("taieri.out");
int n, m;
int main()
{ int ok, i;
  long long n8=0, n4=0,n2=0,n1=0,na=0,nb=0,nc=0,nd=0,a, b, c, d, dif, x;
  in>>n;
  for(i=1; i<=n; ++i)
    {in>>x;
     n8=n8+x/8;
     x=x%8;
     n4=n4+x/4;
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     x=x%4;

     n2=n2+x/2;
     x=x%2;
     n1=n1+x;
    }
  in>>m;
  for(int j=1; j<=m; ++j)
  {
      in>>a>>b>>c>>d;
      nd=n8;nb=nc=na=0;
      if(nd>d)
      {
          dif=nd-d;
          nd=d;
          nc=2*dif;
      }
      nc=nc+n4;
      if(nc>c)
      {
          dif=nc-c;
          nc=c;
          nb=2*dif;
      }
      nb=nb+n2;
      if(nb>b)
      {
          dif=nb-b;
          nb=b;
          na=2*dif;
      }
      na=na+n1;
      ok=1;
      if(nd<d||nb<b||nc<c||na<a) ok=0;
      out<<ok<<" ";
  }
    return 0;
}
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6.2 Soluții - Clasa a VI-a

1. Butoi

/*
1.1. Autor prof. Marinel Șerban
*/

#include <fstream>
#include <cassert>

using namespace std;

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

int C, n, k, p, Cv[200005], i, j, sol, cerinta, Smin = 1000000;
int nr_v[10], nr_v_min[10];

int calcul()
{
   int i, S = 0;       //calculez cantitatea de apa
   for (i = 1; i <= n; i++) S += nr_v[i] * Cv[i];
   return S;
}

void adun_1()
{
   //adunare 1 in baza k+1
   int i = n;          //plec de la sfarsit
   while (nr_v[i] == k)//cat timp cifra este k
   {
      nr_v[i] = 0;     //pun 0 in locul ei si
      i--;             //trec mai departe
   }
   nr_v[i]++;          //ultima cifra (pozitia i) o maresc cu 1
}

void retine_min()
{
   int i, S = 0;

   sol++;               //mai am o solutie
   for (i = 1; i <= n; i++) S += nr_v[i];
   if (S < Smin)        //am mai putine operatii?
   {
      Smin = S;         //retin numarul minim de operatii
      for (i = 1; i <= n; i++) nr_v_min[i] = nr_v[i]; //si combinatia
   }
}
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int cerinta3()

{
   int prim = 1, ultim = p, suma = 0, opmin = 1000000, deunde = -1;
   int i, operatii;
   for (i = prim; i <= ultim; i++)
      suma += Cv[i];            //fac suma primelor p galeti
   while (ultim <= n)
   {
      if (C % suma == 0)        //pot umple butoiul complet?
      {
         operatii = C / suma;   //facand de atatea ori operatiile
         if (operatii < opmin)  //sunt mai putine operatii?
         {
            opmin = operatii;   //retine cate si
            deunde = prim;      //de unde incepe secventa
         }
      }
      suma -= Cv[prim];         //scad primul element
      prim++;
      ultim++;                  //treci la secventa urmatoare
      suma += Cv[ultim];        //adaug urmatorul
   }
   return deunde;
}
int main()
{  int rez;
   fin >> cerinta;
   assert(cerinta >= 1 && cerinta <= 3);
   fin >> C >> n >> k >> p;
   assert(5 <= C && C <= 360000);
   if (cerinta < 3)
      assert(1 <= n && n <= 9);
   else
      assert(3 <= n && n <= 100000);
   assert(1 <= k && k <= 5);
   if (cerinta == 3)
      assert(1 <= p && p <= 10000);
   for (i = 1; i <= n; i++)
   {
      fin >> Cv[i];
      if (cerinta < 3)
         assert(1 <= Cv[i] && Cv[i] <= 8000);
      else
         assert(1 <= Cv[i] && Cv[i] <= 200000);
   }
   if (cerinta == 1 || cerinta == 2)
   {
      while (!nr_v[0])           //exista solutie (enunt)
      {
         rez = calcul();         //cantitatea de apa pentru combinatia curenta
         if (rez == C)               //se umple butoiul?
            retine_min();            //retine numarul minim de operatii
         adun_1();                   //trec la alta combinatie de galeti
      }
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      if (cerinta == 1)              //afisari

         fout << sol;                //cerinta 1

      else
         for (i = 1; i <= n; i++)    //cerinta 2
            fout << nr_v_min[i] << ' ';
      fout << '\n';
   }
   else
      fout << cerinta3() << '\n';    //cerinta 3
   return 0;
}

/* 
1.2.Autor prof. Marinel Șerban
solutie fără utilizarea funcțiilor
*/
#include <fstream>
#include <cassert>

using namespace std;

ifstream fin("butoi.in");

ofstream fout("butoi.out");

int C, n, k, p, Cv[200005], i, j, sol, cerinta, rez, S, Smin = 1000000;
int nr_v[10], nr_v_min[10];

int main()
{

   fin >> cerinta;

   //folosesc assert pentru a verifica corectitudinea datelor

   assert(cerinta >= 1 && cerinta <= 3);

   fin >> C >> n >> k >> p;

   assert(5 <= C && C <= 360000);

   if (cerinta < 3)

      assert(1 <= n && n <= 9);

   else

      assert(3 <= n && n <= 100000);

   assert(1 <= k && k <= 5);

   if (cerinta == 3)

      assert(1 <= p && p <= 10000);

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

   {

      fin >> Cv[i];

      if (cerinta < 3)

         assert(1 <= Cv[i] && Cv[i] <= 8000);

      else

         assert(1 <= Cv[i] && Cv[i] <= 200000);

   }
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   if (cerinta == 1 || cerinta == 2)
   {
      while (!nr_v[0])          //exista solutie (enunt)
      {
         rez = 0;           //cantitatea de apa pentru combinatia curenta
         for (i = 1; i <= n; i++) 
            rez += nr_v[i] * Cv[i];//calculez cantitatea de apa
         if (rez == C)          //se umple butoiul?
         {
            sol++;              //mai am o solutie
            S = 0;              //numar operatiile

            for (i = 1; i <= n; i++) S += nr_v[i];

            if (S < Smin)       //am mai putine operatii?

            {
               Smin = S;        //retin numarul minim de operatii
               for (i = 1; i <= n; i++) 
                  nr_v_min[i] = nr_v[i]; //si combinatia
            }
         }
         //trec la alta combinatie de galeti
         //adunare 1 in baza k+1
         i = n;                 //plec de la sfarsit
         while (nr_v[i] == k)   //cat timp cifra este k
         {
            nr_v[i] = 0;        //pun 0 in locul ei si
            i--;                //trec mai departe
         }
         nr_v[i]++;             //ultima cifra (pozitia i) o maresc cu 1
      }
      //afisez rezultatul la cerintele 1 sau 2
      if (cerinta == 1)
         fout << sol;
      else
         for (i = 1; i <= n; i++)
            fout << nr_v_min[i] << ' ';
      fout << '\n';
   }
   else                         //cerinta 3
   {  int prim = 1, ultim = p, suma = 0, opmin = 1000000, deunde = -1;
      int operatii;
      for (i = prim; i <= ultim; i++)
         suma += Cv[i];         //fac suma primelor p galeti
      while (ultim <= n)
      {  if (C % suma == 0)     //pot umple butoiul complet
         {  operatii = C / suma;//facand de atatea ori operatiile
            if (operatii < opmin)  //sunt mai putine operatii?
            {     opmin = operatii;//retine cate si
                  deunde = prim;   //de unde incepe secventa
            }
         }
         suma -= Cv[prim];      //scad primul element
         prim++;
         ultim++;               //treci la secventa urmatoare
         suma += Cv[ultim];     //adaug urmatorul
      }
      fout << deunde << '\n';
   }
   return 0;
}
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/* 
1.3.Autor prof. Marinel Șerban
soluție utilizând sume parțiale
*/
#include <fstream>
#include <cassert>
using namespace std;

ifstream fin("butoi.in");
ofstream fout("butoi.out");
int C, n, k, p, Cv[200005], i, j, sol, cerinta, Smin = 1000000;
int Sp[200005];
int nr_v[10], nr_v_min[10];

int calcul()
{
   int i, S = 0;   //calculez cantitatea de apa
   for (i = 1; i <= n; i++) S += nr_v[i] * Cv[i];
   return S;
}
void adun_1()
{
   //adunare 1 in baza k+1
   int i = n;          //plec de la sfarsit
   while (nr_v[i] == k)//cat timp cifra este k
   {
      nr_v[i] = 0;     //pun 0 in locul ei si
      i--;             //trec mai departe
   }
   nr_v[i]++;          //ultima cifra (pozitia i) o maresc cu 1
}
void retine_min()
{  int i, S = 0;

   sol++;               //mai am o solutie
   for (i = 1; i <= n; i++) S += nr_v[i];
   if (S < Smin)        //am mai putine operatii
   {
      Smin = S;         //retin numarul minim de operatii
      for (i = 1; i <= n; i++) nr_v_min[i] = nr_v[i]; //si combinatia
   }
}
int cerinta3_Sp()
{  int prim = 1, ultim = p, suma = 0, opmin = 1000000, deunde = -1;
   int operatii;
   while (ultim <= n)
   {
      suma = Sp[ultim] - Sp[prim-1];
      if (C % suma == 0)        //pot umple butoiul complet
      {
         operatii = C / suma;   //facand de atatea ori operatiile
         if (operatii < opmin)  //sunt mai putine operatii?
         {
            opmin = operatii;   //retine cate si
            deunde = prim;      //de unde incepe secventa
         }
      }

      prim++;

      ultim++;                  //treci la secventa urmatoare
   }
   return deunde;
}
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int main()
{
   int rez;
   fin >> cerinta;
   assert(cerinta >= 1 && cerinta <= 3);
   fin >> C >> n >> k >> p;
   assert(5 <= C && C <= 360000);
   if (cerinta < 3)
      assert(1 <= n && n <= 9);
   else
      assert(1 <= n && n <= 100000);
   assert(1 <= k && k <= 5);
   if (cerinta == 3)
      assert(1 <= p && p <= 10000);
   for (i = 1; i <= n; i++)
   {
      fin >> Cv[i];
      if (cerinta < 3)
         assert(1 <= Cv[i] && Cv[i] <= 8000);
      else
         assert(1 <= Cv[i] && Cv[i] <= 200000);
      Sp[i] = Sp[i-1] + Cv[i];       //vector cu sume partiale  
   }
   if (cerinta == 1 || cerinta == 2)
   {
      while (!nr_v[0])               //exista solutie (enunt)
      {
         rez = calcul();     //cantitatea de apa pentru combinatia curenta
         if (rez == C)               //se umple butoiul?
            retine_min();            //retine numarul minim de operatii
         adun_1();                   //trec la alta combinatie de galeti
      }
      if (cerinta == 1)
         fout << sol;
      else
         for (i = 1; i <= n; i++)
            fout << nr_v_min[i] << ' ';
      fout << '\n';
   }
   else
      fout << cerinta3_Sp() << '\n';
   return 0;
}

/* 
1.4.Autor prof. Marinel Șerban
soluție utilizând numai instrucțiunea for
*/

#include <fstream>
#include <cassert>

using namespace std;

ifstream fin("butoi.in");

ofstream fout("butoi.out");

int C, n, k, p, Cv[200005], i, j, sol, cerinta, Smin = 1000000, rez;
int nr_v[10], nr_v_min[10];
int i1, i2, i3, i4, i5, i6, i7, i8, i9, cate;
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void retine_min1(int S)

{
   sol++;               //mai am o solutie
   if (S < Smin)        //am mai putine operatii
   {
      Smin = S;         //retin numarul minim de operatii
      nr_v_min[1] = i1;
      nr_v_min[2] = i2;
      nr_v_min[3] = i3;
      nr_v_min[4] = i4;
      nr_v_min[5] = i5;
      nr_v_min[6] = i6;
      nr_v_min[7] = i7;
      nr_v_min[8] = i8;
      nr_v_min[9] = i9;
   }
}
void fa_cu_for()
{
   if (n == 9)
   {
      for (i1 = 0; i1 <= k; i1++)
         for (i2 = 0; i2 <= k; i2++)
            for (i3 = 0; i3 <= k; i3++)
               for (i4 = 0; i4 <= k; i4++)
                  for (i5 = 0; i5 <= k; i5++)
                     for (i6 = 0; i6 <= k; i6++)
                        for (i7 = 0; i7 <= k; i7++)
                           for (i8 = 0; i8 <= k; i8++)
                              for (i9 = 0; i9 <= k; i9++)
                              {
                                 rez = i1*Cv[1]+i2*Cv[2]+i3*Cv[3]+i4*Cv[4]

+i5*Cv[5]+i6*Cv[6]+i7*Cv[7]+i8*Cv[8]
                  +i9*Cv[9];

                                 if (rez == C)         //se umple butoiul?
                                 {
                                    cate = i1+i2+i3+i4+i5+i6+i7+i8+i9;
                                    retine_min1(cate); //retine
                                 }
                              }
   }
   if (n == 8)
   {  for (i1 = 0; i1 <= k; i1++)
         for (i2 = 0; i2 <= k; i2++)
            for (i3 = 0; i3 <= k; i3++)
               for (i4 = 0; i4 <= k; i4++)
                  for (i5 = 0; i5 <= k; i5++)
                     for (i6 = 0; i6 <= k; i6++)
                        for (i7 = 0; i7 <= k; i7++)
                           for (i8 = 0; i8 <= k; i8++)
                           {
                              rez = i1*Cv[1]+i2*Cv[2]+i3*Cv[3]+i4*Cv[4]

                               +i5*Cv[5]+i6*Cv[6]+i7*Cv[7]+i8*Cv[8];

                              if (rez == C)           //se umple butoiul?

                              {
                                 cate = i1+i2+i3+i4+i5+i6+i7+i8;
                                 retine_min1(cate);   //retine 
                              }
                           }
   }
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   if (n == 7)

   {
      for (i1 = 0; i1 <= k; i1++)
         for (i2 = 0; i2 <= k; i2++)
            for (i3 = 0; i3 <= k; i3++)
               for (i4 = 0; i4 <= k; i4++)
                  for (i5 = 0; i5 <= k; i5++)
                     for (i6 = 0; i6 <= k; i6++)
                        for (i7 = 0; i7 <= k; i7++)
                        {
                           rez = i1*Cv[1]+i2*Cv[2]+i3*Cv[3]+i4*Cv[4]
                                 +i5*Cv[5]+i6*Cv[6]+i7*Cv[7];
                           if (rez == C)            //se umple butoiul?
                           {
                              cate = i1 + i2 + i3 + i4 + i5 + i6 + i7;
                              retine_min1(cate);    //retine
                           }
                        }
   }
   if (n == 6)
   {
      for (i1 = 0; i1 <= k; i1++)
         for (i2 = 0; i2 <= k; i2++)
            for (i3 = 0; i3 <= k; i3++)
               for (i4 = 0; i4 <= k; i4++)
                  for (i5 = 0; i5 <= k; i5++)
                     for (i6 = 0; i6 <= k; i6++)
                     {
                        rez = i1*Cv[1]+i2*Cv[2]+i3*Cv[3]+i4*Cv[4]
                             +i5*Cv[5]+i6*Cv[6];
                        if (rez == C)               //se umple butoiul?
                        {
                           cate = i1 + i2 + i3 + i4 + i5 + i6;
                           retine_min1(cate);       //retine 
                        }
                     }
   }
   if (n == 5)
   {
      for (i1 = 0; i1 <= k; i1++)
         for (i2 = 0; i2 <= k; i2++)
            for (i3 = 0; i3 <= k; i3++)
               for (i4 = 0; i4 <= k; i4++)
                  for (i5 = 0; i5 <= k; i5++)
                  {
                     rez = i1*Cv[1]+i2*Cv[2]+i3*Cv[3]+i4*Cv[4]+i5*Cv[5];
                     if (rez == C)               //se umple butoiul?
                     {
                        cate = i1 + i2 + i3 + i4 + i5;
                        retine_min1(cate);       //retine 
                     }
                  }
   }

   if (n == 4)

   {
      for (i1 = 0; i1 <= k; i1++)
         for (i2 = 0; i2 <= k; i2++)
            for (i3 = 0; i3 <= k; i3++)
               for (i4 = 0; i4 <= k; i4++)
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               {
                  rez = i1*Cv[1]+i2*Cv[2]+i3*Cv[3]+i4*Cv[4];

                  if (rez == C)               //se umple butoiul?

                  {
                     cate = i1 + i2 + i3 + i4;
                     retine_min1(cate);       //retine 
                  }
               }
   }
   if (n == 3)
   {
      for (i1 = 0; i1 <= k; i1++)
         for (i2 = 0; i2 <= k; i2++)
            for (i3 = 0; i3 <= k; i3++)
            {
               rez = i1*Cv[1]+i2*Cv[2]+i3*Cv[3];
               if (rez == C)               //se umple butoiul?
               {
                  cate = i1 + i2 + i3;
                  retine_min1(cate);       //retine 
               }
            }
   }
   if (n == 2)
   {
      for (i1 = 0; i1 <= k; i1++)
         for (i2 = 0; i2 <= k; i2++)
         {
            rez = i1*Cv[1]+i2*Cv[2];
            if (rez == C)               //se umple butoiul?
            {
               cate = i1 + i2;
               retine_min1(cate);       //retine numarul minim de operatii
            }
         }
   }
   if (n == 1)
   {
      for (i1 = 0; i1 <= k; i1++)
      {
         rez = i1*Cv[1]+i2*Cv[2];
         if (rez == C)               //se umple butoiul?
         {
            cate = i1;
            retine_min1(cate);       //retine numarul minim de operatii
         }
      }
   }
}

int cerinta3()

{
   int prim = 1, ultim = p, suma = 0, opmin = 1000000, deunde = -1;
   int i, operatii;
   while (ultim <= n)
   {
      suma = 0;
      for (i = prim; i <= ultim; i++)
         suma += Cv[i];        //fac suma celor p galeti
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      if (C % suma == 0)       //pot umple butoiul complet

      {
         operatii = C / suma;  //facand de atatea ori operatiile

         if (operatii < opmin) //sunt mai putine operatii?
         {
            opmin = operatii;  //retine cate si
            deunde = prim;     //de unde incepe secventa
         }
      }
      prim++;
      ultim++;                 //treci la secventa urmatoare
   }
   return deunde;
}

int main()
{

   fin >> cerinta;

   assert(cerinta >= 1 && cerinta <= 3);

   fin >> C >> n >> k >> p;

   assert(5 <= C && C <= 360000);

   if (cerinta < 3)

      assert(1 <= n && n <= 9);

   else

      assert(3 <= n && n <= 100000);

   assert(1 <= k && k <= 5);

   if (cerinta == 3)

      assert(1 <= p && p <= 10000);

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

   {

      fin >> Cv[i];

      if (cerinta < 3)

         assert(1 <= Cv[i] && Cv[i] <= 8000);

      else

         assert(1 <= Cv[i] && Cv[i] <= 200000);

   }

   if (cerinta == 1 || cerinta == 2)

   {

      fa_cu_for();

      if (cerinta == 1)

         fout << sol;

      else

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

            fout << nr_v_min[i] << ' ';

      fout << '\n';

   }

   else

      fout << cerinta3() << '\n';

   return 0;

}
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/* 

2.1.Autor Roxana Timplaru
*/
#include <fstream>
#include <iostream>

using namespace std;

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

int  gr[100001], k, cerinta,x[10],y[10],n,p;
long long cap;

void citeste()

{ int i;
    fin>>cerinta>>cap>>n>>k>>p;
    for (i=1;i<=n;i++) fin>>gr[i];
}

int mai_pot_aduna()
{
    int i,ok=0;
    for(i=n;i>=1;i--)
        if (x[i]!=k)
              {
                  ok=i; 
                  break;
              }
     return ok;
}

int este_capacitate()
{
    int i;
    long long capcalc=0;
    for(i=1;i<=n;i++)
        capcalc+=x[i]*gr[i];
    if (capcalc==cap) return 1;
    else return 0;

}

void norocoasa()
{  int i,j,mini=360000,poz;
   long long s;
    s=0;
    for(i=1;i<=p;i++)
        s=s+gr[i];
    if (cap%s==0)
        {mini=cap/s;
        poz=1;}
    else
        {j=p+1;
    for(i=2;i<=n-p+1;i++)
    {
        s=s-gr[i-1]+gr[j];
        j++;
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        if (cap%s==0 )

            {
               if(cap/s<mini)
               {
                  mini=cap/s;
                 poz=i;
               }
            }
    }
        }
        fout<<poz;
}

void genereaza()
{
    int ok=1,sol=0,i,minim=n*k,s;
    while (ok)
    {
        ok=mai_pot_aduna();
        if (ok)
        {
            x[ok]++;
            for(i=ok+1;i<=n;i++)
                x[i]=0;

        if (este_capacitate())
            {
                sol++;
                if (cerinta==2)
                 {
                 for (i=1;i<=n;i++)
                  fout<<x[i]<<" ";
                  break;
                 }
                 s=0;
                 for(i=1;i<=n;i++)
                    s=s+x[i];
                 if (s<=minim)
                 {
                    minim=s;
                    for(i=1;i<=n;i++)
                      y[i]=x[i];
                 }
            }
        }
    }
   if (cerinta==1) fout<<sol;
   }

int main()
{
    citeste();
    if(cerinta!=3)
    genereaza();
    else
        norocoasa();
    return 0;
}
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2. Păsări

/* 
2.1.Autor Daniela Lica
*/
#include <fstream>
#include <cassert>

using namespace std;

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

const int Nmax = 1005;

int Cer, N, L, A[Nmax][Nmax];

int V[Nmax], K;
int Nord[Nmax][Nmax], Sud[Nmax][Nmax], Vest[Nmax][Nmax], Est[Nmax][Nmax];

int Mars_L[Nmax][Nmax], Mars_C[Nmax][Nmax];

int main()
{
    f >> Cer >> N;
    assert(Cer == 1 || Cer == 2), assert(5 <= N && N <= 1e3);
    if (Cer == 1)
        f >> L, assert(1 <= L && L <= N);
    for(int i = 1 ; i <= N; ++i)
        for(int j = 1; j <= N; ++j)
            f >> A[i][j], assert(1 <= A[i][j] && A[i][j] <= 1e5);
    if(Cer == 1)
    {
      int c = 0, Max = 0;
      ///Calculam pentru fiecare element de pe linia L nr copaci supravegheati
        for(int C = 1; C <= N; ++C)
        {
            int nr = 1;
            for(int j = C - 1; j >= 1; --j)
                if(A[L][j] <= A[L][C])
                    nr++;
                else
                    break;
            for(int j = C + 1; j <= N; ++j)
                if(A[L][j] <= A[L][C])
                    nr++;
                else
                    break;
            for(int j = L - 1; j >= 1; --j)
                if(A[j][C] <= A[L][C])
                    nr++;
                else
                    break;
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            for(int j = L + 1; j <= N; ++j)

                if(A[j][C] <= A[L][C])
                    nr++;
                else
                    break;
            if(nr > Max)
                Max = nr, c = C;
        }
        g << c << '\n';
        assert(c >= 1 && c <= N);
    }
    else
    {
    ///Pentru fiecare element determinam liniar, in fiecare directie, 
    ///în cadrul liniei sau coloanei, pana unde supraveghează
        /// NORD + SUD:
        for(int j = 1; j <= N; ++j)
        {
            /// NORD:
            K = 0;
            for(int i = N; i >= 1; --i)
            {
                while(K && A[i][j] > A[V[K]][j])
                    Nord[V[K]][j] = i, --K;

                V[++K] = i;
            }
            ///
            /// SUD:
            K = 0;

            for(int i = 1; i <= N; ++i)
            {
                while(K && A[i][j] > A[V[K]][j])
                    Sud[V[K]][j] = i, --K;

                V[++K] = i;
            }

            for(int k = 1; k <= K; ++k)
                Sud[V[k]][j] = N + 1;
            ///
        }
        /// VEST + EST:
        for(int i = 1; i <= N; ++i)
        {
            /// VEST:
            K = 0;
            for(int j = N; j >= 1; --j)
            {   while(K && A[i][j] > A[i][V[K]])
                    Vest[i][V[K]] = j, --K;
                V[++K] = j;
            }
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            ///
            /// EST:
            K = 0;
            for(int j = 1; j <= N; ++j)
            {
                while(K && A[i][j] > A[i][V[K]])
                    Est[i][V[K]] = j, --K;

                V[++K] = j;
            }
            for(int k = 1; k <= K; ++k)
                Est[i][V[k]] = N + 1;
            ///
        }
        ///
        /// MARS:
        for(int i = 1; i <= N; ++i)
            for(int j = 1; j <= N; ++j)
            {
                ++Mars_L[i][Vest[i][j] + 1], --Mars_L[i][Est[i][j]];

                ++Mars_C[j][Nord[i][j] + 1], --Mars_C[j][Sud[i][j]];
            }
        for(int i = 1; i <= N; ++i)
            for(int j = 1; j <= N; ++j)
                { Mars_L[i][j] += Mars_L[i][j - 1];
                  Mars_C[i][j] += Mars_C[i][j - 1];
                }
        ///
        int x = 0, y = 0, Max = 0;

        for(int i = 1; i <= N; ++i)
            for(int j = 1; j <= N; ++j)
            {
                int Val = Mars_L[i][j] + Mars_C[j][i] - 1;

                if(Val > Max)
                    Max = Val, x = i, y = j;
            }
        g << x << ' ' << y << '\n';
        assert(1 <= x && x <= N && 1 <= y && y <= N);
    }
    return 0;
}

/* 
2.2.Autor Muntean Radu
*/
#include <iostream>
#include <fstream>
#include <vector>
#include <assert.h>
 
using namespace std;
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int dezvolt(int n, int i, int j, const vector<vector<int>> &v, int di, int dj)
{

    int ret = 0;
    if (di == 0)
        for (int k = j + dj; k < n && k >= 0; k += dj) 
            if (v[i][k] <= v[i][j]) 
                ret ++;
            else  break;
    if (dj == 0) {
        for (int k = i + di; k < n && k >= 0; k += di) 
            if (v[k][j] <= v[i][j]) 
                 ret ++;
            else break;
    }
    return ret;
}
 
int cerinta1(int n, int l, const vector<vector<int>> &v) {
    // Indexam linia de la 0.
    l--;
    int max_prj = 0, best_col = 0;
    for (int j = 0; j < n; ++j) {
        int act_prj = 0;
        act_prj += dezvolt(n, l, j, v, 1, 0);
        act_prj += dezvolt(n, l, j, v, -1, 0);
        act_prj += dezvolt(n, l, j, v, 0, 1);
        act_prj += dezvolt(n, l, j, v, 0, -1);
        if (act_prj > max_prj) {
            max_prj = act_prj;
            best_col = j;
        }
    }
    return best_col + 1;
}
 
void skyline(int n, const vector<vector<int>> &v, 
             vector<vector<int>> &lim, int di, int dj) {
    vector<int> stk;
    if (di == 0) {
        int start_j = dj > 0 ? 0 : n-1;
        for (int i = 0; i < n; ++i) {
            for (int j = start_j; j < n && j >= 0; j += dj) {
                while (stk.size() && v[i][stk.back()] < v[i][j]) {
                    stk.pop_back();
                }
                lim[i][j] = stk.size();
                stk.push_back(j);
            }
            while (stk.size()) {
                stk.pop_back();
            }
        }
    } else {
        int start_i = di > 0 ? 0 : n-1;
 
        for (int j = 0; j < n; ++j) {
            for (int i = start_i; i < n && i >= 0; i += di) {
                while (stk.size() && v[stk.back()][j] < v[i][j]) {
                    stk.pop_back();
                }
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                lim[i][j] = stk.size();

                stk.push_back(i);
            }
            while (stk.size()) {
                stk.pop_back();
            }
        }
    }
}
 
void cerinta2(int n, const vector<vector<int>> &v, int &best_i, int &best_j) {
    vector<vector<int>> left(n, vector<int>(n));
    vector<vector<int>> right(n, vector<int>(n));
    vector<vector<int>> up(n, vector<int>(n));
    vector<vector<int>> down(n, vector<int>(n));
 
    skyline(n, v, right,  0, -1);
    skyline(n, v, left, 0,  1);
    skyline(n, v, down,   -1,  0);
    skyline(n, v, up,  1,  0);
 
    int max_s = 0;
    for (int i = 0; i < n; ++i) {
        for (int j = 0; j < n; ++j) {
            // cerr << i << " " << j << "\tleft=" << left[i][j] << " \tright="
<< right[i][j] << "\t up=" << up[i][j] << " \tdown=" << down[i][j] << "\n";
            if (right[i][j] + left[i][j] + down[i][j] + up[i][j] > max_s) {
                max_s = right[i][j] + left[i][j] + down[i][j] + up[i][j];
                best_i = i;
                best_j = j;
            }
        }
    }
}
 
int main() {
    ifstream in ("pasari.in");
    ofstream out ("pasari.out");
    int tip;
    int n, l;
 
    in >> tip;
    assert(tip == 1 || tip == 2);
    if (tip == 1) {
        in >> n >> l;
        assert(l >= 1);
        assert(l <= n);
    } else {
        in >> n;
    }
    assert(n >= 4);
    assert(n <= 1000);
 
    vector<vector<int>> v(n, vector<int>(n));
 
    int val;
    for (int i = 0; i < n; ++i) {
        for (int j = 0; j < n; ++j) {
            in >> v[i][j];
        }
    }



98
                                                                                                                     CAPITOLUL 6. Anexe

 
    if (tip == 1) {
        out << cerinta1(n, l, v) << std::endl;
    } else {
        int best_i = 0, best_j = 0;
        cerinta2(n, v, best_i, best_j);
        out << best_i + 1 << " " << best_j + 1 << std::endl;
    }
 
    return 0;
}

3. Puternic

/* 
3.1.Autor Prof. Miana Arisanu
*/
#include <fstream>
#include <cmath>
#define Nmax 4000
using namespace std;

long long  v[100001];
int  prim[600], np;
bool x[Nmax];
ifstream f("puternic.in");
ofstream g("puternic.out");

void Ciur()
{
    int j, i;
    prim[1] = 2;         // in vectorul prim retinem numerele prime < Nmax
    np = 1;                      //numarul numerelor prime < Nmax
    for(i = 3; i*i<=Nmax; i+=2)
        if (x[i]==0)
        {
            for (j=i*i; j<=Nmax; j=j+2*i) x[j]=1;
            prim[++np]=i;
        }
    while (i<=Nmax)
    {
       if (x[i]==0) prim[++np]=i;
       i+=2;
    }
  }
int puternic (long long x)
{
    if (x==1) return 0;
    for (int i=1; i<=np&& x!=1; i++)
    {
        int e=0;
        while (x%prim[i]==0)
        {
            x=x/prim[i];
            e++;
        }
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        if (e==1) return 0;

    }
    if (x==1) return 1;
    long long r2=sqrt(x);                     // radacina patrata a lui x
    if (r2*r2==x ||(r2+1)*(r2+1)==x) return 1;  
                   // am evitat eventualele erori de precizie
    long long r3=cbrt(x);                    //radical de ordin 3 din x
    if (r3*r3*r3==x ||(r3+1)*(r3+1)*(r3+1)==x) return 1; 
                   // am evitat eventualele erori de precizie
    return 0;
}

long long  concatenare (long long   x, long long  y)      
                // concatenarea a doua numere
{
    long long p=1,yy=y;
    while (yy!=0)
    {
        yy=yy/10;
        p=p*10;
    }
    return x*p+y;
}
int main()
{
    int n,p,i,k=0,gasit;
    long long nr,x;
    Ciur();
    f>>p>>n;
    for (i=1; i<=n; i++)
    {
        f>>x;
        if (puternic(x)==0)
        {
            k++; //  numarul valorilor din sir care nu sunt puternice
            v[k]=x;
        }
    }

    if (p==1)

        g<<n-k;

    else

    {
        gasit=0;
        for (i=1; i<=k/2; i++)
        {
            nr=concatenare(v[i],v[k+1-i]);
            if (puternic(nr))
            {
                gasit=1;
                g<<v[i]<<' '<<v[k+1-i]<<'\n';
            }
        }
        if (gasit==0)
            g<<-1;

    }
}
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/* 
3.2.Autor Muntean Radu 
    O(n * VAL_MAX^(2/5))
*/
#include <fstream>
#include <assert.h>
#include <cmath>
#include <vector>
#include <iostream>
#include <map>
 
using namespace std;
  
// sqrt_4(10^18)
const int LIM = 4000;
double eps = 0.00000001;
  
vector<int> prime;
 
void ciur() {
    vector<bool> viz(LIM, false);
    for (int i = 2; i < LIM; ++i) {
        if (viz[i]) {
            continue;
        }
        prime.push_back(i);
        for (int k = i * i; k < LIM; k += i) {
            viz[k] = true;
        }
    }
}
 
bool verif_puternic(long long x) {
    if (x == 1) {
        return false;
    }
    for (int i = 0; i < prime.size(); ++i) {
        if (x % prime[i] == 0) {
            int act_exp = 0;
            while (x % prime[i] == 0) {
                x /= prime[i];
                act_exp ++;
            }
            if (act_exp == 1) {
                return false;
            }
        }
    }
    if (x == 1) {
        return true;
    }
    // Verificam daca x este exact un patrat sau cub perfect.
    long long sq = sqrt(x) + eps;
    if (sq * sq == x) {
        return true;
    }
    long long cb = cbrt(x) + eps;
    if (cb * cb * cb == x) {
        return true;
    }
    return false;
}
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long long lipire_numere(const int &a, const int &b) {
    int aux_b = b;
    long long result = a;
    while (aux_b) {
        aux_b /= 10;
        result *= 10;
    }
    return result += b;
}
  
int main() {
    ciur();
    ifstream in("puternic.in");
    ofstream out("puternic.out");
    int mode, n;
  
    in >> mode >> n;
    assert(mode > 0);
    assert(mode < 3);
    assert(n > 0);
    assert(n <= 100000);
  
    vector<int> v(n);
    for(int i = 0; i < n; ++i)  {
        in >> v[i];
        assert(v[i] > 0);
        assert(v[i] < 1000000000);
    }
  
    int nr_puternice = 0;
    for (int i = 0; i < n; ++i) {
        if (verif_puternic(v[i])) {
            ++nr_puternice;
            v[i] = -1;
        }
    }
  

    int last_free = 0;

    for (int i = 0; i < n;  ++i) {

        if (v[i] > 0) {

            v[last_free++] = v[i];

        }

    }
    assert(last_free == n – nr_puternice);

    n = n - nr_puternice;

  

    if (mode == 1) {

        out << nr_puternice << "\n";

        return 0;

    }

  
    bool no_answer = true;
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    for (int i = 0; i < n - i - 1; ++i) {

        long long comp = lipire_numere(v[i], v[n - i - 1]);

        if (verif_puternic(comp)) {

            no_answer = false;

            out << v[i] << " " << v[n - i - 1] << "\n";

        }

    }

    if (no_answer) {
        out << "-1\n";
    }
  
    return 0;
}
/* 
3.3.Autor Daniela Lica 
*/ 

#include <fstream>
#include <cmath>

using namespace std;

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

const int NMAX = 1e5 + 1;
const int VMAX = 31622;

int v[NMAX];

int prim[VMAX + 5], np;
bool x[VMAX + 5];

void Ciur()
{
    for(int i = 3; i * i <= VMAX; i += 2)
        if(!x[i])
            for(int j = i; j * i <= VMAX; j += 2)
                x[i * j] = 1;

    prim[++np] = 2;

    for(int i = 3; i <= VMAX; i += 2)
        if(!x[i])
            prim[++np] = i;

    return;
}

bool puternic_1 (int x)
{
    if(x <= 1)
        return 0;
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    for(int i = 1; i <= np && (prim[i] * prim[i] <= x && x != 1); ++i)
        if(x % prim[i] == 0)
        {
            int e = 0;

            while(x % prim[i] == 0)
                ++e, x /= prim[i];

            if(e == 1)
                return 0;
        }

    return ((x == 1) ? 1 : 0);
}

bool puternic_2 (long long x)
{
    for(int i = 1; i <= np && (prim[i] * prim[i] <= x && x != 1); ++i)
        if(x % prim[i] == 0)
        {
            int e = 0;
            while(x % prim[i] == 0)
                ++e, x /= prim[i];
            if(e == 1)
                return 0;
        }

    if (x == 1)
        return 1;

    long long r2 = sqrt(x);
    if(r2 * r2 == x || (r2 + 1LL) * (r2 + 1LL) == x)
        return 1;

    long long r3 = cbrt(x);
    if(r3 * r3 * r3 == x || (r3 + 1LL) * (r3 + 1LL) * (r3 + 1LL) == x)
        return 1;

    return 0;
}

long long concatenare (long long x, long long y)
{
    long long p = 1, yy = y;

    while(yy)
        yy = yy / 10LL, p = p * 10LL;

    return (x * p + y);
}

int main()
{
    Ciur();

    int p = 0, n = 0, x = 0, k = 0;
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    f >> p >> n;

    for(int i = 1; i <= n; ++i)
    {
        f >> x;

        if(!puternic_1(x))
            v[++k] = x;
    }

    if(p == 1)
        g << n - k << '\n';
    else
    {
        bool gasit = 0;

        for(int i = 1; i <= k / 2; ++i)
        {
            long long nr = concatenare(v[i], v[k - i + 1]);

            if(puternic_2(nr))
            {
                gasit = 1;

                g << v[i] << ' ' << v[k + 1 - i]<< '\n';
            }
        }

        if(gasit == 0)
            g << -1 << '\n';
    }

    return 0;
}

/*

3.4. Autor Stelian Chichirim

*/

#include <bits/stdc++.h>

using namespace std;

const int Nmax = 1e5, Vmax = 1e9;

vector<int> v;

vector<pair<int, int>> ans;

long long pw(long long x, int p) {

    if (p == 2) return x * x;

    return x * x * x;

}

bool power(long long x) {

    if (x < 2) return false;

    for (int i = 2; 1LL * i * i * i * i * i <= x; ++i) {
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        int nr = 0;

        while (x % i == 0) {x /= i; nr++;}

        if (nr == 1) return false;

    }

    long long c2 = sqrt(x);

    long long c3 = cbrt(x);

    if (pw(c2, 2) == x or pw(c2 + 1, 2) == x or pw(c2 - 1, 2) == x) 

        return true;

    if (pw(c3, 3) == x or pw(c3 + 1, 3) == x or pw(c3 - 1, 3) == x) 

        return true;

    return false;

}

long long concat(long long x, long long y) {

    long long aux = y;

    while (aux > 0) {

        x *= 10;

        aux /= 10;

    }

    return x + y;

}

int main()

{

    freopen("puternic.in", "r", stdin);

    freopen("puternic.out", "w", stdout);

    int p, n, x;

    scanf("%d", &p);

    assert(1 <= p && p <= 2);

    scanf("%d", &n);

    assert(1 <= n && n <= Nmax);

    int cnt = 0;

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

        scanf("%d", &x);

        assert(1 <= x && x <= Vmax);

        if (power(x)) cnt++;

        else v.push_back(x);

    }

    for (int i = 0; i < v.size() / 2; ++i)

        if (v[i] != v[v.size() - i - 1] && power(concat(v[i], 

            v[v.size() - i - 1]))) ans.push_back({v[i], v[v.size() - i - 1]});

    if (p == 1) {

        printf("%d\n", cnt);

        return 0;

    }

    if (ans.size() == 0) printf("-1\n");

    else for (auto r : ans) printf("%d %d\n", r.first, r.second);

    return 0;

}
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6.3 Soluții - Clasa a VII-a

1. Cat2Pal

/*
1.1. Autor prof. Ionel-Vasile Piț-Rada
Complexitate O(log(A)) pentru cerinta 1
Complexitate O(N*sigma*sigma)
*/
#include <fstream>
using namespace std;
ifstream  fin("cat2pal.in");
ofstream fout("cat2pal.out");

int N, v[10002], nw, c, ok, i, j, k, C , P1, P2;
long long int w[100];

long long int z, s, t, s1, s2, t1, t2, x1, x2, x, y, r, X, A, vi,vj, p,q,d;
char f[100002], f0[100002], f1[100002];

int main()
{ fin>>C;
  if (C==1)
     {fin>>A;
     /*voi adauga in w[] toate solutiile posibile, apoi sortez si apoi
     verific daca solutiile posibile sunt printre prefixele sau sufixele
     oglinditului lui A eventual precedate sau succedate de una dintre
     cifrele 0,1,...,9 */
      x=A; while (x%10==0){x=x/10;}; //tai zerourile de la final
      p=1; y=0; do {y=y*10+x%10;x=x/10;p=p*10;} while(x>0); //y=oglindit(A)
      //adaug sufixele si prefixele lui y
      nw=0; q=p; r=y;
      do { w[++nw]=y%q; w[++nw]=r;
           q=q/10; r=r/10;
          } while(r);
      //lipesc cate o cifra la stanga si la dreapta lui y si adaug in w[]
      for (c=0; c<=9; c++) {
          d=y*10+c; if (d<=A*10) {w[++nw]=d;}
          d=c*p+y;  if (d<=A*10) {w[++nw]=d;}
        }
      //sortez candidatii
      for (i=1; i<=nw-1; i++)
          for (j=i+1; j<=nw; j++)
             if (w[i]>w[j]){ int aux=w[i]; w[i]=w[j]; w[j]=aux; }
      //verific si selectez doar solutiile
      w[0]=0; P1=0;
      q=1; while (q<=A) {q=q*10;}
      for (i=1; i<=nw; i++)
        if (w[P1]!=w[i]){ //verific daca w[i] este o solutie
          p=1; while (p<=w[i]){p=p*10;}
          s1=0; x1=A*p+w[i]; t1=x1; do{s1=s1*10+t1%10;t1=t1/10;}while(t1);

          s2=0; x2=w[i]*q+A; t2=x2; do{s2=s2*10+t2%10;t2=t2/10;}while(t2);
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          if (s1==x1 ||s2==x2){ //DA, w[i] este solutie
            w[++P1]=w[i];
          }
        }
      fout<<P1<<"\n";
    }
    if (C==2) {fin>>N; for (i=1;i<=N;i++){ fin>>v[i]; f[v[i]]=1; }
    /* f[x]=1 daca x este din v[]
       orice palindrom de lungime j se poate identifica prin sufix de
       lungime j-j/2 
       f0[x]=1 daca x este sufix de palindrom de lungime para
       f1[x]=1 daca x este sufix de palindrom de lungime impara
    */
    //oglinditele prefixelor
    for (i=1; i<=N; i++) {
        vi=v[i]; while (vi && vi%10==0) {vi=vi/10;}
        p=1; y=0; do {y=y*10+vi%10; vi/=10; p=p*10;} while(vi);
        do{
          if (y*10>=p && f[y]==1){//daca y este element din v[]
            z=p*v[i]+y;
            s=z; t=0; j=0; do{j++; t=t*10+s%10;s=s/10;}while(s);
            if (z==t) {//si lipit la dreapta lui v[i] avem palindrom
               //construim in s sufixul identificator pentru z
               k=j-j/2; s=0; while (k) {s=s*10+t%10; t=t/10; k--;}
               if (j%2==0){f0[s]=1;}
                  else {f1[s]=1;}
            }
          }
          p=p/10; y=y%p;
        } while(p>=10);
      }
      //oglinditele sufixelor
      for (i=1; i<=N; i++) {
        vi=v[i]; p=1; y=0; do {y=y*10+vi%10;vi=vi/10;p=p*10;} while(vi);
        do {
            if (f[y]==1){  // daca este din v[]
               z=y*p+v[i]; //lipim in stanga lui v[i]
               s=z; t=0; j=0; do {j++; t=t*10+s%10;s=s/10;} while(s);
            if (z==t && f[y]==1){//este palindrom
              //construim in s sufixul identificator pentru z
              k=j-j/2; s=0; while(k) {s=s*10+t%10;t=t/10;k--;}
              if (j%2==0) {f0[s]=1;}
              else {f1[s]=1;}
            }
          }
          y=y/10;
        } while(y>0);
      }
      P2=0;
      for(i=0; i<100000; i++) {P2=P2+f0[i]+f1[i];}
      fout<<P2<<"\n";
    }
    fout.close(); fin.close();
    return 0; }
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2. Virus

/* 

2.1. Autor: prof. Adrian Pintea

*/

#include <fstream>

#include <cstring>

using namespace std;

ifstream fin("virus.in");

ofstream fout("virus.out");

int n, rez=0, P;

int cif, poz, maxim,dif;

char cod[201],v[201],cc[201];

int ap[201][53];

int main()

{

    fin>>P>>v>>n;

    for (int j=1; j<=n; j++)

    {

        fin>>cod; poz=0; dif=0;

        if(strlen(cod)==strlen(v))

            for(int k=0; k<strlen(cod); k++)

                if(v[k]!=cod[k])

                {

                    dif++; poz=k;

                    if(cod[k]>='A'&&cod[k]<='Z') cif=26+cod[k]-'A';

                        else cif=cod[k]-'a';

                }

        if (dif==1)

        {

            rez++;

            ap[poz][cif]++;

        }

    }

    if (P==1) 

        fout<<rez<<'\n';

    else

    {

        maxim=-1;

        for(int i=0; i<strlen(v); i++)

            for(int j=0; j<52; j++)

                if(ap[i][j])

                    if(ap[i][j]==maxim)

                    {

                        strcpy(cc,v);
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                        if(j<26)cc[i]='a'+j;

                        else cc[i]='A'+j-26;

                        if(strcmp(cc,cod)<0)

                        {

                            maxim=ap[i][j];

                            strcpy(cod,cc);

                        }

                    }

                    else if(ap[i][j]>maxim)

                    {

                        strcpy(cod,v);

                        if(j<26)cod[i]='a'+j;

                        else cod[i]='A'+j-26;

                        maxim=ap[i][j];

                    }

        fout<<cod<<'\n';

    }

    fin.close();

    fout.close();

    return 0;

}

3. Zid

/* 

3.1.Autor prof. Emanuela Cerchez

*/

#include <fstream>

#define NMAX 300

#define CMAX 12

using namespace std;

ifstream fin("zid.in");

ofstream fout("zid.out");

int n, m, c;

int Lmax, imax, jmax;

int Z[NMAX][NMAX];

int F[NMAX][NMAX][CMAX];

int uz[CMAX];

int main()
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{int i, j, k, ii, jj, L, cate;

 //citire

 fin>>n>>m>>c;

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

     for (j=1; j<=m; j++) fin>>Z[i][j];

 //determinarea tabloului de frecvente

 // F[i][j][x]=numarul de aparitii ale literei x in zona cu coltul stanga

 // sus (1,1) si coltul dreapta-jos (i,j).

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

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

         for (k=0; k<=c; k++)

         F[i][j][k]=F[i-1][j][k]+F[i][j-1][k]-F[i-1][j-1][k]+(Z[i][j]==k);

 

// determinare patrat colorat uniform de arie maxima

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

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

         for (L=min(n-i+1, m-j+1); L>Lmax; L--)

             {

              ii=i+L-1; jj=j+L-1;

              for (k=0; k<=c; k++)   

             uz[k]=F[ii][jj][k]-F[ii][j-1][k]-F[i-1][jj][k]+F[i-1][j-1][k];

              for (k=0; !uz[k]; k++);

              cate=uz[k];

              for (; k<=c; k++)

                  if (uz[k] && uz[k]!=cate) break;

              if (k==c+1) // patrat colorat uniform

                  {if (L>Lmax) {Lmax=L; imax=i; jmax=j;}

                   break;}

             }

 fout<<Lmax*Lmax<<' '<<imax<<' '<<jmax<<'\n';

 fout.close();

 return 0;

}
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6.4 Soluții - Clasa a VIII-a

1. Bile

/**
1.1. Autor Diana Ghinea

complexitate timp: O(K)
memorie suplimentară: O(1)

**/
#include <fstream>

using namespace std;

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

int C, N, K;

// numărul X al bilei speciale din cutia A
void c1() {

if (N % 2 == 1) fout << (N - 1) / 2 << '\n';
else fout << -1 << '\n';

}

// cel mai mic șir lexicografic
void c2() {

long long K_patrat = (long long)K * (long long)K;
long long S = (long long)(K - 2) * (long long)(K - 1) / 2;

if (K_patrat - S <= N - 1) {
for (int i = 0; i < K - 1; ++i)

fout << i << ' ';
fout << K_patrat - S << '\n';
return;

}

S += (K - 1);

int dif = K_patrat - S;
int g = dif / (N - K);
int rest = dif % (N - K);

for (int i = 0; i <= K - (g + 2); ++i)
fout << i << ' ' ;

if (K - (g + 1) + rest != K)
fout << K - (g + 1) + rest << ' ' << N - g << ' ';

else 
fout << K - (g + 1) + rest + 1 << ' ' << N - g - 1 << ' ';

for (int i = N - g + 1; i < N; ++i)
fout << i << ' ';

fout << '\n';
}
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void c3() {

if (K % 2 == 0) {
// K par
int m = K / 2;
for (int i = 0; i < K; ++i) {

fout << m << ' ';
++m;
if (m == K) ++m;

}
fout << '\n';
return;

}
// K impar
int M = K / 2;
for (int i = 0; i <= M; ++i)

fout << M + i << ' ';

for (int i = M - 1; i > 0; --i)
fout << 2 * K - (M + i) << ' ';

fout << 2 * K + 1 - M;
fout << '\n';

}

int main() {
fin >> C >> N >> K;

if (C == 1) c1();
else if (C == 2) c2();
else if (C == 3) c3();
return 0;

}

*/
/**
1.2. Autor Diana Ghinea
    complexitate timp: O(K)
    memorie suplimentară: O(K)
**/
#include <fstream>
 
using namespace std;
 
ifstream fin("bile.in");
ofstream fout("bile.out");

const int NMAX = 100000;
const int KMAX = NMAX / 2;
 
int C, N, K;
int s[KMAX];
void scrie() {
    for (int i = 0; i < K; i++)
        fout << s[i] << ' ';
    fout << '\n';
}
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// numărul X al bilei speciale din cutia A
void c1() {
    if (N % 2 == 1) fout << (N - 1) / 2 << '\n';
    else fout << -1 << '\n';
}
 
// cel mai mic șir lexicografic
void c2() {
    long long K_patrat = (long long)K * (long long)K;
    long long S = 0;
 
    for (int i = 0; i < K - 1; i++) {
        s[i] = i;
        S += s[i];
    }
 
    if (K_patrat - S <= N - 1) {
        s[K - 1] = K_patrat - S;
        scrie();
        return;
    }
 
    s[K - 1] = K - 1;
    S += s[K - 1];
 
    int dif = K_patrat - S;
    int g = dif / (N - K);
    int rest = dif % (N - K);
 
    for (int i = 1; i <= g; i++)
        s[K - i] += (N - K);
 
    if (s[K - (g + 1)] + rest != K)
        s[K - (g + 1)] += rest;
    else {
        s[K - (g + 1)] += (rest + 1);
        s[K - g] -= 1;
    }
 
    scrie();
}
void c3() {
    if (K % 2 == 0) {
        // K par
        int m = K / 2;
        for (int i = 0; i < K; ++i) {
            s[i] = m;
            ++m;
            if (m == K) ++m;
        }
        scrie();
        return;
    }
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    // K impar
    int M = K / 2;
    s[0] = M;
    s[K - 1] = 2 * K + 1 - s[0];
    s[M] = K - 1;
 
    for (int i = 1, j = K - 2; i < M; ++i, --j) {
        s[i] = M + i;
        s[j] = 2 * K - s[i];
    }
 
    scrie();
}
 
 
int main() {
    fin >> C >> N >> K;
 
    if (C == 1) c1();
    else if (C == 2) c2();
    else if (C == 3) c3();
 
    return 0;
 
}

/*
1.4. Autor Mircea Rotar
*/
#include <bits/stdc++.h>
#define NMAX 100005
using namespace std;
typedef long long ll;
ll a[NMAX]= {};
 
int main()
{
    ifstream cin("bile.in");
    ofstream cout("bile.out");
    ll C,n,k,med=-1,S,poz=-1,dif,dm,locuri,ok=1,cr=0,minn;
    ll ultim_val;
    cin>>C>>n>>k;
 
    if(C==1){
        if(n%2!=0)
            med = n/2;
        cout<<med<<endl;
        return 0;
    }
    if(C==2){
    for(int i=0; i<k; i++){
        a[i]=i;
    }
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    dm = n-1-(k-1);
    dif = k*k-k*(k-1)/2;
    locuri = dif/dm;
    for(int i=k-1; i>=(k-1)-locuri+1; i--){
        a[i] = a[i] + dm -(1-ok);
        if(ok==0)
            cr++;
        if(a[i]==k){
            ok=0;
            poz=i;
            a[i]--;
            cr++;
        }
    }
    if(locuri==0) a[k-1]+=dif%dm;
    else{
        ultim_val=a[(k-1)-locuri+1];
        if(dm!=0)
            cr+=dif%dm;
 
        poz = (k-1)-locuri;
 
        while(cr>0 && poz>=0){
            minn=min(ultim_val-1-a[poz],cr);
            a[poz]+=minn;
            cr-= minn;
            if(cr!=0)
            poz--;
        }
    }
    if(a[poz]==k){///se verifica daca a[poz]==a[poz+1]
        a[poz]++;
        a[poz+1]--;
    }
 
    for(int i=0;i<k;i++){
        cout<<a[i]<<" ";
    }
    cout<<endl;
    }
    if(C==3){
        if(k%2==0){
            for(int i=k/2;i<=k-1;i++){
                cout<<i<<" ";
            }
            for(int i=k+1;i<=k+k/2;i++){
                cout<<i<<" ";
            }
            cout<<endl;
        }
        else{
            for(int i=k/2;i<=k-1;i++){
                cout<<i<<" ";
            }
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            for(int i=k+2;i<=k+k/2;i++){

                cout<<i<<" ";
            }
            cout<<k+k/2+2;
            cout<<endl;
        }
    }
    return 0;
}
/*
1.5. Autor Raluca Costineanu
*/

#include <bits/stdc++.h>
using namespace std;

ifstream f("bile.in");
ofstream g("bile.out");
int C, n, k;

int main()
{
    f>>C>>n>>k;
    if(C==1)
        if(n%2) g<<(n-1)/2<<'\n';
        else g<<-1<<'\n';
    else if(C==2)
    {
        int i,a[50010]= {}, y=n-1;
        long long  x;
        for(i=0; i<=k-1; i++)
            a[i]=i;
        x=1LL*k*k-1LL*(k-1)*k/2;
        for(i=k-1; i>=0 && x>0; i--)
            if(x>=y-i)
            {
                x-=y-i, a[i]=y;
                if(a[i]==k)a[i+1]--, a[i]++;
                y--;
            }
            else
            {
                a[i]+=x;
                if(a[i]==k)a[i+1]--, a[i]++;
                x=0, y--;
            }
        for(i=0; i<k; i++)
            g<<a[i]<<' ';
    }
    else
    {
        int i,a[500010]= {}, p, q, x, y;
        if(k%2==0)
        {
            p=k-1;
            q=k+1;
            x=y=k/2;
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            for(i=x; i>=1; i--)

                a[x--]=p--, a[++y]=q++;
        }
        else
        {
            p=k-1, q=k+2, x=k/2+1, y=k/2+2;
            for(i=x; i>=1; i--)
                a[x--]=p--, a[y++]=q++;
            a[k]++;
        }
        for(i=1; i<=k; i++)
            g<<a[i]<<' ';
    }
    return 0;
}

2. Secvente

/* 
2.1. Autor: Stelian Ciurea  
*/
#include <fstream>
#define nmax 1000001
using bigint = long long int;
using namespace std;

bigint  v[nmax], first[nmax], last[nmax], ct[nmax], sumpartiala[nmax], 
        sumperest[nmax];
bigint c, n, ctmultipliin, summax;

bool eprima[nmax];

int main()
{

ifstream in("secvente.in");
ofstream out("secvente.out");
in >> c>> n;
for (int i = 1; i <= n; i++)

in >> v[i];

int lungmax = -(n + 1), pozmax, lungcrt;
fill(first, first + n + 10, -1);
fill(last, last + n + 10, -1);

bigint sum = 0, restsum;
first[0] = 0;
eprima[0] = 1;
for (int i = 1; i <= n; i++)
{

sum = sum + v[i];
sumpartiala[i] = sum;
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restsum = sum % n;
if (restsum < 0)

restsum = restsum + n;

ct[restsum]++;

if (first[restsum] < 0)

first[restsum] = i;

last[restsum] = i;

if (v[i] % n == 0)
ctmultipliin++;

if (restsum != 0)
lungcrt = last[restsum] - first[restsum];

else
lungcrt = last[restsum];

if (lungcrt > lungmax)
{

lungmax = lungcrt;
pozmax = restsum;

}

bigint sumcrt = sumpartiala[last[restsum]] - sumperest[restsum];

if (eprima[restsum] == 0)

{
eprima[restsum] = 1;
sumperest[restsum] = sumcrt;

}
else
{

if (sumcrt < 0)
sumperest[restsum] = sumpartiala[last[restsum]];

if (sumcrt > summax)
summax = sumcrt;

}
}

bigint nrsecvente = 0;

for (int i = 0; i < n; i++)

nrsecvente += (ct[i] * (ct[i] - 1) / 2);

nrsecvente += ct[0] - ctmultipliin;

if (c == 2)
{

out << lungmax << endl;
}
if (c == 1)

      out << nrsecvente << endl;
if (c == 3)
{     out << summax << endl;
}
return 0;

}
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/* 

2.2. Autor: Mircea Rotar 

*/ 

#include <bits/stdc++.h>
#define nmax 1000005
using namespace std;
typedef long long ll;
ll maxx, smax=-1e18;
ll a[nmax];
ll rest[nmax];
ll fr[nmax];
ll suma[nmax];
ll sm[nmax];
ll poz[nmax];
unordered_map<ll, ll> um; ///contorizeaza frecventa resturilor
 
int main()
{
    int C,n;
    ifstream cin("secvente.in");
    ofstream cout("secvente.out");
    cin>>C>>n;
    for(int i=0;i<n;i++){
        cin>>a[i];
    }
 
    ll sbanal=0,S,SM;  ///sbanal=nr de secvente banale ce se divid cu n
 
    /// Parcurgem sirul original si calculam:
    /// suma[i] retine suma partiala si anume suma(0..i)
    /// rest[i] retine (suma[0..i] % n)
    /// fr[i] frecventa de aparitie pentru i
 
    suma[0] = a[0];
    for (ll i = 0; i < n; i++) {
        if(i!=0)
            suma[i] = suma[i-1] + a[i];
 
        rest[i] = ((suma[i] % n) + n) % n;
 
        if(a[i]%n==0) {///calculam cate secvente banale avem
            sbanal++;
            smax = max( a[i],smax );
        }
        /// cum suma poate fi negativa se ia modulul de doua ori
        fr[((suma[i] % n) + n) % n]++;
    }
     ll rez = 0;
     for (ll i = 0; i < n; i++){
 
        if (rest[i] == 0){    /// daca suma(0..i) se divide cu n
            maxx = i + 1;      /// actualizam 'maxx'
            S=suma[i]-suma[poz[rest[i]]];
            SM=sm[rest[i]]+S; ///se foloseste alg lui Kadane
              ///pt a gasi cea mai mare suma a unei secvente
           
            sm[rest[i]]=max(suma[i],max(SM,S));
            smax=max(smax,sm[rest[i]]);
            poz[rest[i]]=i;
        }
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        /// daca valoarea 'rest[i]' nu este prezenta in 'um'
        /// atunci retinem in 'um' indexul primei aparitii
        else if (um.find(rest[i]) == um.end()){
            um[rest[i]] = i;
            poz[rest[i]]=i;
        }
        else{
            /// in caz de adevar actualizam 'maxx'
            if (maxx < (i - um[rest[i]])){
                maxx = i - um[rest[i]];
            }
            S=suma[i]-suma[poz[rest[i]]];
            SM=sm[rest[i]]+S;
            sm[rest[i]]=max(SM,S);
            smax=max(smax,sm[rest[i]]);
            poz[rest[i]]=i;
        }
        ///daca avem mai multe secvente prefix cu o anumita valoare
        if (fr[i] > 1)
            rez += (fr[i] * (fr[i] - 1)) / 2;
    }
    ///adaugam secventele care sunt divizibile cu n insusi
    ///si cele care au suma = 0
    rez += fr[0];
    rez = rez - sbanal;
    if(C==1)    cout << rez;
    if(C==2)    cout <<maxx;
    if(C==3)    cout<<smax;
    cout<<endl;
    return 0;
}

/* 

2.3 Autor:  Raluca Costineanu

*/

#include <bits/stdc++.h>

using namespace std;

#define Nmax 1000010

ifstream f("secvente.in");

ofstream g("secvente.out");

int C, n, v, poz[Nmax], cate[Nmax], incepe[Nmax], termina[Nmax], 

    unde[Nmax], deLa1;

long long s[Nmax], smax[Nmax];

int main()

{

    int i, nrSecv=0, lgMax=0, sumN=0, catiN=0;

    f>>C>>n;

    long long sum=0, sumMax=0;

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

    {

        f>>v;   sum+=v; s[i]=sum;

        sumN=sum%n; if(sumN<0)sumN+=n;
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        if(sumN==0){deLa1++; lgMax=i; if(sum>sumMax)sumMax=sum;}

        if(v%n==0)  catiN++;

        cate[sumN]++;

        if(poz[sumN]==0)

            unde[sumN]=poz[sumN]=i;

        else if(i-poz[sumN]>lgMax)lgMax=i-poz[sumN];

        if(cate[sumN]==1)

            incepe[sumN]=termina[sumN]=poz[sumN];

        else

        {

            if(cate[sumN]==2)

                smax[sumN]=sum-s[incepe[sumN]], termina[sumN]=i;

            else

                {

                    if(sum-s[incepe[sumN]]>smax[sumN])

                        smax[sumN]=sum-s[incepe[sumN]],

                        termina[sumN]=i;

                    if(sum-s[unde[sumN]]>smax[sumN])

                        smax[sumN]=sum-s[unde[sumN]],

                        incepe[sumN]=unde[sumN], termina[sumN]=i;

                }

        }

        unde[sumN]=i;

    }

    for(i=0; i<n; i++)

        nrSecv+=cate[i]*(cate[i]-1)/2,

        sumMax=max(sumMax, smax[i]);

    nrSecv=nrSecv-catiN+deLa1;

    if(C==1)g<<nrSecv<<'\n';

    else if(C==2)g<<lgMax<<'\n';

        else g<<sumMax<<'\n';

    return 0;

}       

/* 
2.4.Autor Carmen Minca
*/

#include <fstream>

using namespace std;

ifstream f("secvente5.in");
ofstream g("secvente5.out");
long long C,N,x,v[100001], prim[100001],ult[100001], s[100001], 
          rest[100001],nrv, nrs,i,sc, r,smax,lgmax,lg,srest[100001],
          sumaseccurenta;
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int main()
{
    f>>C>>N;
    for(i=1;i<=N;i++)
    {
        f>>x;
        if(x%N==0)
            {nrv++;smax=max(smax,x);}
        s[i]=s[i-1]+x;
        r=s[i]%N;
        if(r==0) {smax=max(smax,s[i]);lgmax=max(lgmax,i);}
        if(r<0) r=N+r;
        rest[r]++;
        if (prim[r]==0) ult[r]=prim[r]=i;
        ult[r]=i;
        lg=i-prim[r];
        if(lg>1 && lg>lgmax) lgmax=lg;
        if(rest[r]==1)
             srest[r]=s[i];
        else
          {if(s[i]<srest[r])
               srest[r]=s[i];
           smax=max(smax,s[i]-srest[r]);
             ///suma N-secventei curecte este s[i]-srest[r]
          }
    }

    nrs=rest[0];
    for(i=0;i<N;i++)
        nrs=nrs+rest[i]*(rest[i]-1)/2;
    nrs=nrs-nrv;

    if(C==1)g<<nrs<<endl;
    else
        if(C==2)g<<lgmax<<endl;
    else g<<smax<<endl;
    return 0;
}

3. Valoare

/* 
3.1.Autor Raluca Costineanu
*/
#include <bits/stdc++.h>

using namespace std;

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

int C;
char s[1010];

int main()
{
    f>>C>>s;
    if(C==1)
    {   ///rezolvare cerinta 1
        int i, cate=0;
        bool ap[26]= {};
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        ///marcam in vectorul e aparitii ap literele care apar in sir
        for(i=0; s[i]; i++)
            if(s[i]>='A' && s[i]<='Z')
                ap[s[i]-'A']=1;
        ///determminam cate litere au aprut in sir
        for(i=0; i<26; i++)
            if(ap[i])cate++;
        g<<cate<<'\n';
    }
    else if (C==2)
    {   ///rezolvare cerinta 2
        long long S=0, nr=0;
        int i;
        for(i=0; s[i];)
            if(s[i]>='0' && s[i]<='9')
            {   ///daca in sir apare o cifra
          ///determinam numarul care se formeaza din cifrele care apar alaturat
                while(s[i]>='0' && s[i]<='9')
                    nr=nr*10+(s[i]-'0'), i++;
                S+=nr;
                nr=0;
            }
            else i++;
            g<<S<<'\n';
    }
    else
    {   
        ///rezolvare cerinta 3
        long long v[1010]= {-1}, S, nr;
        int i, k=0;
        for(i=0; s[i]; i++)
            if(s[i]=='(')v[++k]=-1; ///adaugam in varful stivei val -1, 
                                  ///corespunzatoare inceputului unei repetitii
            else if(s[i]>='A' && s[i]<='Z') ///adaugam in varful stivei 
                                            ///valoarea corespunzatoare literei
                    v[++k]=s[i]-'A'+1;
                else if(s[i]==')')///s-a incheiat o secventa care se repeta
                {   ///determinam valoarea subsirului care se repeta
                    S=0;
                    while(k>0 && v[k]!=-1)
                        S+=v[k], k--;
                    v[k]=S;///inlocuim -1, care marca inceputul repetitiei cu  
                           ///valoarea subsirului care se repeta
                }
                else if(s[i]>='0' && s[i]<='9')
                {   ///determinam numarul de repetitii a 
                    ///subsirului anterior determinat
                    nr=s[i]-'0';
                    while(s[i+1]>='0' && s[i+1]<='9')
                          nr=nr*10+(s[i+1]-'0'), i++;
                    v[k]*=nr;///inlocuim valoarea subsirului care se repeta cu 
                            ///valoarea*nr de repetitii
                }
        S=0;    ///calculam valoarea totala a textului
        while(k>0)S+=v[k], k--;
        g<<S<<'\n';
    }
    return 0;
}
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/*
3.2. Autor Mirela Mlisan
*/

#include<cstring>
#include<string>
#include<fstream>
#include<fstream>
using namespace std;
ifstream cin("valoare.in");
ofstream cout("valoare.out");
string s;
int vf,ok, vff;
long long st[1001], stt[1001];
void rezolva_1()
{
    char v[26]= {0};
    int k=0, i;
    for(i=0; i<=s.length(); i++)
        if(s[i]>='A' && s[i]<='Z')
        {
            if(v[s[i]-'A']==0)
            {
                k++;
                v[s[i]-'A']=1;
            }
        }
        else if(s[i]>='0' && s[i]<='9')
            ok=1;
    cout<<k;
}

void rezolva_2()
{
    long long S=0, i=0, x;
    while(i<=s.length())
        if(s[i]>='0' && s[i]<='9')
        {
            x=0;
            while(s[i]>='0' && s[i]<='9'&& i<=s.length())
            {
                x=x*10+s[i]-'0';
                i++;
            }
            S+=x;
        }
        else
            i++;
    cout<<S;
}
void rezolva_3()
{    int S=0, i, n=s.length(), x, ultim=1, j;
    char c;
    for(i=0; i<=n; i++)
        if(s[i]>='0'  && s[i]<='9')
            ok=1;
    if(!ok)
    {
        for(i=0; i<=s.length(); i++)
            if(s[i]>='A' && s[i]<='Z')
                S+=int(s[i]-'A'+1);
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        cout<<S<<'\n';

        return;
    }
  long long sum=0, stot=0;
  i=0;
  while(i<s.length())
    if(isalpha(s[i]))
         {
             sum=0;
              if(vf==0)
                vf=1;
            int l=0,y;
             while(isalpha(s[i]))
             sum+=s[i]-'A'+1, y=s[i]-'A'+1, i++, l++;
             if(isdigit(s[i]))
             {
                 x=0;
                 while(isdigit(s[i]))
                    x=x*10+s[i]-'0',i++;
                    if(l==1)
                 st[vf]=sum*x;
                 else
                    st[vf]=sum-y+y*x;
             }
             else
                st[vf]=sum;
        vf++;
        st[vf]=0;
         }
  else
     if(s[i]=='(')
     {
         vff++;
         vf++;
         stt[vff]=vf;
         i++;
     }
     else
        if(s[i]==')')
     {
         sum=0;
         for(j=stt[vff];j<=vf;j++)
            sum+=st[j];
        i++;
         if(isdigit(s[i]))
             {
                 x=0;
                 while(isdigit(s[i]))
                    x=x*10+s[i]-'0',i++;
                 vf++;
                 sum=sum*x;
             }
              for(j=stt[vff]+1; j<=vf;j++)
                st[j]=0;
            vf=stt[vff];
            st[vf]=sum;
            vf++;
            vff--;
     }
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for(i=1; i<= vf; i++)
    stot+=st[i];
    cout<<stot;
}

int main()
{
    int ct;
    cin>>ct>>s;
    if(ct==1)
        rezolva_1();
    else if(ct==2)
        rezolva_2();
    
    else
        rezolva_3();
    return 0;
}

/*
  3.3. Autor Carmen Minca
*/
#include <fstream>
#include <cstring>
#include <cstdlib>

using namespace std;

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

char s[1005];
long long v[1001];
int n, ps, fr[127];

void suma()
{
    char t[1005]="(", *p, sep[]="ABCDEFGHIJKLMNOPRSTUVXYZWQ()";
    unsigned long long sum=0;
    long long x;
    
    strcpy(t,s);
    strcat(t,")");
    p=strtok(t, sep);

    while(p)
    {
        x=atoll(p);
        sum+=x;
        p=strtok(NULL,sep);
    }
    g<<sum<<endl;
}

int main()
{
    int c,i;
    long long sc, st=0, nr=0;
    f>>c>>s;

    n=strlen(s);
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    if(c==1)

    {
        for(i=0;i<n;i++)
        {
            fr[s[i]]++;
        }
        int nr=0;
        for(i='A';i<='Z';i++)
            if(fr[i]>0)nr++;
        g<<nr<<endl;
    }
    else
    if(c==2)
        suma();
    else
    if(c==3)
    {
        ps=0;
        i=0;
        while(i<n)
        {
            if (isalpha(s[i]))
            {
                v[++ps]=s[i]-'A'+1;
                i++;
            }
            else if(isdigit(s[i]))
                 {
                    nr=0;
                    while(isdigit(s[i]))
                    {
                       nr=nr*10+s[i]-'0';
                       i++;
                    }
                    v[ps]=v[ps]*nr;
            }
            else if(s[i]=='(')
                 {
                    v[++ps]=-1;
                    i++;
                 }
            else if(s[i]==')')
                 {
                    nr=0;
                    while(v[ps]!=-1)
                    {
                       nr=nr+v[ps];
                       ps--;
                    }
                    v[ps]=nr;
                    i++;
                 }
        }
        st=0;
        for(i=1; i<=ps; i++)
            st=st+v[i];
        g<<st<<endl;
    }
    return 0;
}
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/*
  3.4.Autor Stelian Ciurea
*/

#include <iostream>
#include <fstream>
#include <string>
using namespace std;
  
string textini, textfinal;
int C;
int lit[200];
long long int rez,suma;
int long long evalstring(string s)
{
    //parsare text fara paranteze
    long long suma = 0, nrcrt=0;
    char litera = s[0];
    for (int i = 1; i < s.size(); i++)
    {
        if (isalpha(s[i]))
        {
            if (nrcrt == 0)
                nrcrt = 1;
            suma += (litera + 1 - 'A')*nrcrt;
            litera = s[i];
            nrcrt = 0;
        }
        if (isdigit(s[i]))
            nrcrt = nrcrt * 10 + (s[i] - 48);
    }
    if (nrcrt == 0)
        nrcrt = 1;
    suma += (litera + 1 - 'A')*nrcrt;
    //cout << suma << endl;
    //system("pause");
    return suma;
}

string evalstringcuparanteze(string s)
{
    int pozparinchisa = s.find(")");
    string aux = s.substr(1, pozparinchisa - 1);
    long long val = evalstring(aux);
    val = val * stoi(s.substr(pozparinchisa + 1));
    //cout << val<<endl;
    string rez = 'A' + to_string(val);
    return rez;
}

int main()
{
    ifstream cin("valoare.in"); 
    ofstream cout("valoare.out");
    cin >> C;
    cin >> textini;
    if (C == 1)
    {
        for (char c : textini)
            lit[c]++;
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        for (char c = 'A'; c <= 'Z'; c++)

            if (lit[c] > 0)
                rez++;
        cout << rez;
        //system("pause");
        return 0;
    }
    if (C == 2)
    {
        suma = 0;
        string nrcrt;
        for (char c : textini)
        {
            if (isdigit(c))
                nrcrt += c;
            else
            {
                if (nrcrt.size() > 0)
                    suma += stoi(nrcrt);
                nrcrt.clear();
            }
        }
        if (nrcrt.size() > 0)
            suma += stoi(nrcrt);
        cout << suma << endl;
        return 0;
    }
    unsigned poz2, poz1=0, poz3=0;
    do
    {
        poz2 = textini.find(')',poz1);
        if (poz2 >= textini.size())
            break;
        string atom = ")";
        for (int i = poz2-1; i >= 0; i--)
        {
              
            if (textini[i] == '(')
            {
                atom = '(' + atom;
                poz1 = i;
                break;
            }
            atom = textini[i] + atom;
        }
        for (int i = poz2 + 1; i <= textini.size(); i++)
        {
            if (isdigit(textini[i]))
            {
                atom += textini[i];
                poz3=i;
            }
            else
                break;
        }
        string buf = evalstringcuparanteze(atom);
        textini.erase(poz1, poz3 - poz1 + 1);
        textini.insert(poz1, buf);
    } while (1);
    cout << evalstring(textini) << endl;
}



130
                                                                                                                     CAPITOLUL 6. Anexe

/*
  3.5.Autor Stelian Ciurea
*/

#include <iostream>
#include <fstream>
#include <string>
using namespace std;
  
string  s;
int C,i;
int lit[200];
long long int rez, suma;
char litera;
long long int parsare()
{
    long long nrcrt = 0, suma = 0;
    while (i < s.size())
    {
        if (isdigit(s[i]))
        {
            nrcrt = nrcrt * 10 + (s[i] - 48);
            i++;
        }
        if (isalpha(s[i]))
        {
            if (nrcrt == 0)
                nrcrt = 1;
            suma += (litera + 1 - 'A')*nrcrt;
            litera = s[i];
            nrcrt = 0;
            i++;
        }
        if (s[i] == '(')
        {
            i++;
            if (nrcrt == 0)
                nrcrt = 1;
            suma += (litera + 1 - 'A')*nrcrt;
            litera = 'A' - 1;
            long long rez = parsare();
            suma += rez;
            nrcrt = 0;
        }
        if (s[i] == ')')
        {
            if (nrcrt == 0)
                nrcrt = 1;
            suma += (litera + 1 - 'A')*nrcrt;
            litera = 'A' - 1;
            i++;
            long long nr = 0;
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            while (isdigit(s[i]) and i<s.size())

            {   nr = nr * 10 + (s[i] - 48);
                i++;
            }
            long long temp = suma * nr;
            return temp;
        }
    }
    if (nrcrt == 0)
        nrcrt = 1;
    suma += (litera + 1 - 'A')*nrcrt;
    return suma;
}
int main()
{   ifstream cin("valoare.in");
    ofstream cout("valoare.out");
    cin >> C; cin >> s;
    if (C == 1)
    {
        for (char c : s)  lit[c]++;
        for (char c = 'A'; c <= 'Z'; c++)
            if (lit[c] > 0)   rez++;
        cout << rez;
        //system("pause");
        return 0;
    }
    if (C == 2)
    {
        suma = 0;
        string nrcrt;
        for (char c : s)
        {
            if (isdigit(c))
                nrcrt += c;
            else
            {
                if (nrcrt.size() > 0)
                    suma += stoi(nrcrt);
                nrcrt.clear();
            }
        }
        if (nrcrt.size() > 0) suma += stoi(nrcrt);
        cout << suma << endl;
        //system("pause");
        return 0;
    }
    litera = 'A' - 1;
    s = "(" + s + ")1";
    i = 0;
    cout << parsare() << endl;
    //system("pause");
}
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6.5. Soluții – Baraj Juniori

1. Intergalactic

/* 1.1   Soluție autori */
#include <cstdio>
#include <vector>
#include <algorithm>
using namespace std;

const int NMAX = 200005;
const int VMAX = 2000005;
bool c[VMAX + 1];
vector <int> prime, comp;
int n, k;

void ciur() {
    c[0] = c[1] = 1;
    for (int i = 4; i <= VMAX; i += 2) {
        c[i] = 1;
    }
    for (int i = 3; i * i <= VMAX; i += 2) {
        if (c[i] == 0) {
            for (int j = i * i; j <= VMAX; j = j + 2 * i) {
                c[j] = 1;
            }
        }
    }
}
bool valid(int sum) {
    int dr = comp.size() - 1, nr = 0;

    for (int st = 0; st < prime.size() && dr >= 0; ++st) {
        while (dr >= 0 && prime[st] + comp[dr] > sum) {
            --dr;
        }
        if (dr < 0) {
            break;
        }
        nr = nr + dr + 1;
        if (prime[st] + comp[dr] == sum) {
            --nr;
        }
        if (nr >= k) {
            return 0;
        }
    }
    return 1;
}
int bs(int st, int dr) {
    int last = st, mij;
    while (st <= dr) {
        mij = (st + dr) / 2;
        if (valid(mij)) {
            last = mij;
            st = mij + 1;
        } else 
            dr = mij - 1;
    }
    return last;
}
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int main()
{
    freopen("intergalactic.in", "r", stdin);
    freopen("intergalactic.out", "w", stdout);

    int x, q;
    ciur();

    scanf("%d %d", &n, &q);
    for (int i = 1; i <= n; ++i) {
        scanf("%d", &x);
        if (c[x] == 0) {
            prime.push_back(x);
        } else {
            comp.push_back(x);
        }
    }
    sort(prime.begin(), prime.end());
    sort(comp.begin(), comp.end());

    for (int i = 1; i <= q; ++i) {
        scanf("%d", &k);
        printf("%d\n", bs(prime[0] + comp[0], prime[prime.size() - 1] +
              comp[comp.size() - 1]));
    }

    return 0;
}

/*
 1,2  Soluție autori complexitate O(vmax*log(vmax)+n*log(n)+T*log(vmax)*n)
*/
#include <fstream>
#include <algorithm>
using namespace std;
ifstream  fin("intergalactic.in");
ofstream fout("intergalactic.out");
int T, n, k, a[200002], b[200002], aux, p, q, i, j, *x, *y, z;
char ciur[2000002];
long long f(int s){
    ///calculeaza cate perechi au suma <=s
    long long  nr=0;
    int i,j1,j2,js=q;
    for(i=1;i<=p && js>0;i++){
        if(i>=2 && x[i]-x[i-1]<100000)
            while(js>0 && x[i]+y[js]>s)js--;
        else{
            j1=1; j2=js; js=0;
            while(j1<=j2){
                j=(j1+j2)/2;
                if(x[i]+y[j]<=s){
                    js=j;
                    j1=j+1;
                }
                else j2=j-1;
            }
        }
        nr=nr+js;
    }
    return nr;
}
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int main(){
    ciur[1]=1;
    for(i=2;i*i<=2000000;i++){
        if(ciur[i]==0)
            for(j=i*i;j<=2000000;j=j+i)
                ciur[j]=1;
    }
    fin>>n>>T;
    p=0;q=0;

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

        fin>>z;
        if(ciur[z]==0){
            p++;a[p]=z;
        }
        else{
            q++;b[q]=z;
        }
    }
    sort(a+1,a+1+p);
    sort(b+1,b+1+q);
    x=a; y=b;

    if(p>q){x=b;y=a;aux=p;p=q;q=aux;}

    for(int t=1;t<=T;t++){

        fin>>k;
        long long k1;
        int s1,s2,s3=0,s;
        s1=x[1]+y[1]; s2=x[p]+y[q];

        while(s1<=s2){

            s=(s1+s2)/2;
            k1=f(s);
            if(k1>=k){
                s3=s;
                s2=s-1;
            }
            else
                s1=s+1;
        }
        fout<<s3<<"\n";
    }

    return 0;
}

/* 1.3.    Soluție autori */

#include <bits/stdc++.h>
#define nmax 2000002
using namespace std;

ifstream fin("intergalactic.in");

ofstream fout("intergalactic.out");

bitset<nmax> b;

int n;

int B[nmax], nb; /// se retin numerele neprime

int A[nmax], na; /// se retin numerele prime
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void Eratostene(int n)
{
    int i, j;
    b[0] = b[1] = 1;
    for (i = 4; i <= n; i += 2)
        b[i] = 1;
    for (i = 3; i * i <= n; i += 2)
        if (b[i] == 0)
            for (j = i * i; j <= n; j += 2 * i)
                b[j] = 1;
}
long long NumaraSume(int suma)
{
    if (A[1] + B[1] > suma) return 0;
    if (A[na] + B[nb] <= suma) return 1LL * na * nb;
    int i, j;
    long long cnt = 0;
    j = na;
    for (i = 1; i <= nb && j >= 1; i++)
    {
        while (j >= 1 && A[j] + B[i] > suma)
            j--;
        cnt += j;
    }
    return cnt;
}
int main()
{
    int i, x, T, k, st, dr, sol, suma;
    long long cnt;
    Eratostene(2000000);
    fin >> n >> T;
    for (i = 1; i <= n; i++)
    {
        fin >> x;
        if (b[x] == 0) A[++na] = x;
        else B[++nb] = x;
    }
    /// sortam numerele prime si cele neprime
    sort(A + 1, A + na + 1);
    sort(B + 1, B + nb + 1);
    while (T--)
    {
        fin >> k;
        /// cautare binara a celei de k-a sume
        st = 0; dr = 1e9; sol = dr;
        while (st <= dr)
        {
            suma = (st + dr) / 2;
            cnt = NumaraSume(suma);
            if (cnt >= k)
            {
                sol = suma;  dr = suma - 1;
            }
            else st = suma + 1;
        }
        fout << sol << "\n";
    }
    fin.close(); fout.close();
    return 0;
}



136
                                                                                                                     CAPITOLUL 6. Anexe

/*

 1.4. Autor: Raluca Costineanu

*/

//Raluca Costineanu - ciur pt verificarea primalitatii 

//+ Cautare binara pentru gasirea valorii

#include <bits/stdc++.h>

using namespace std;

#define nMax 200010

ifstream f("intergalactic.in");

ofstream g("intergalactic.out");

int N, T, prime[nMax], compuse[nMax], n, m ;

bool prim[2000010];

void ciur()

{

    int i, j;

    prim[0]=prim[1]=1;

    for(i=3; i<=1415; i+=2)

        if(prim[i]==0)

        for(j=i*i; j<=2000000; j+=i)

        prim[j]=1;

}

bool bun(int val, int k)

{   int i=1, j=m, cate=0;

    while(i<=n)

    {

        if(prime[i]+compuse[j]<val)

            cate+=j;

        else

        {

            cate+=j;

            while(j>=1 && prime[i]+compuse[j]>=val)

                j--, cate--;

        }

        if(cate>=k)return 0;

        i++;

    }

    return 1;

}

int valoarea(int k)

{   int st=prime[1]+compuse[1], dr=prime[n]+compuse[m], mij, val=0;

    while(st<=dr)

    {   mij=(st+dr)/2;

        if(bun(mij, k))

            val=mij, st=mij+1;

        else dr=mij-1;

    }

    return val;

}



137
                                                                                                                     CAPITOLUL 6. Anexe

int main()

{

    f>>N>>T;

    int x, i;

    ciur();

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

    {

        f>>x;

        if(x==2)prime[++n]=x;

        else if(x%2==0)compuse[++m]=x;

        else if(prim[x]==0)prime[++n]=x;

        else compuse[++m]=x;

    }

    sort(prime+1, prime+n+1);

    sort(compuse+1, compuse+m+1);

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

        f>>x, g<<valoarea(x)<<'\n';

    return 0;

}

2. Cârtița

/*
  2.1. Autor: Dana Lica
*/
///O(U + N*log2N + Q)
#include <fstream>
#include <cassert>
using namespace std;

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

const int NMAX = 1e5 + 1, LOGMAX = 17;
const long long INF = 1LL * 1e18;
int N, U, Q;
long long A[NMAX];
long long Sum_X = 0, Sum_K = 0;
long long Diff = 0;
int Log2[NMAX];
long long rmq[LOGMAX][NMAX];

void Read ()
{
    f >> N;
    assert(1 <= N && N <= 1e5);
    for(int i = 1; i <= N; ++i)
        f >> A[i], assert(1 <= A[i] && A[i] <= N);
    return;
}
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void Update ()
{
    int i = 0, x = 0, K = 0;
    f >> i >> x >> K;
    assert(1 <= i && i <= N);
    assert(1 <= x && x <= 400);
    assert(-21 <= K && K <= 21 && K);
///    assert(1 <= x && x <= 1e3);
///    assert(1 <= K && K <= 21);
    Sum_X += 1LL * x, Sum_K += 1LL * K;
    Diff += 1LL * i * K;
    return;
}

long long my_min (long long a, long long b)
{
    return ((a < b) ? a : b);
}

void Initialize ()
{
    Log2[1] = 0;
    for(int i = 1; i <= N; ++i)
    {
        if(i > 1)
            Log2[i] = 1 + Log2[(i >> 1)];
        rmq[0][i] = A[i];
    }
    for(int i = 1; i <= Log2[N]; ++i)
    {
        int Lg = (1 << i);
        for(int j = 1; j <= (N - Lg + 1); ++j)
            rmq[i][j] = my_min(rmq[i - 1][j], rmq[i - 1][j + (Lg >> 1)]);
    }
    return;
}
void Updates ()
{
    f >> U;
    assert(1 <= U && U <= 3e5);
    while(U--)
        Update();
    for(int i = 1; i <= N; ++i)
        A[i] += 1LL * Sum_X + 1LL * i * Sum_K - Diff;
    Initialize();
    return;
}
long long Query_Min (int left, int right)
{
    int k = Log2[(right - left + 1)];
    return my_min(rmq[k][left], rmq[k][right - (1 << k) + 1]);
}
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void Query ()
{   int left = 0, right = 0;
    f >> left >> right;
    assert(1 <= left && left <= right && right <= N);
    g << Query_Min(left, right) << '\n';
    return;
}
void Queries ()
{   f >> Q;
    assert(1 <= Q && Q <= 2e5);
    while(Q--)
        Query();
    return;
}
int main()
{   Read();
    Updates();
    Queries();
    return 0;
}

/*
2.2. Autor: Ioan Cristian Pop
*/

#include <cstdio>
using namespace std;
const int NMAX = 100000;
const int LGMAX = 20;

long long rmq[LGMAX + 2][NMAX + 5];
long long v[NMAX + 5];
int lg[NMAX + 5], n;

long long minim (long long a, long long b) {
    if (a < b) {
        return a;
    }
    return b;
}

void solve_rmq() {
    for (int i = 1, k = 0; i <= n; ++i) {
        if (i >= (2 << k)) {
            ++k;
        }
        lg[i] = k;
    }

    for (int i = 1; i <= n; ++i) {
        rmq[0][i] = v[i];
    }



140
                                                                                                                     CAPITOLUL 6. Anexe

    for (int i = 1; i <= lg[n]; ++i) {

        for (int j = 1; j <= n; ++j) {

            if ((1 << i) <= j) {

              rmq[i][j] = minim(rmq[i - 1][j], rmq[i - 1][j - (1 << (i - 1))]);

            }

        }
    }
}

int main()
{

    freopen("cartita.in", "r", stdin);

    freopen("cartita.out", "w", stdout);

    scanf("%d", &n);

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

        scanf("%lld", &v[i]);

    }

    long long sx = 0, sk = 0, diff = 0;

    int poz = 0, x, k, u;

    scanf("%d", &u);

    for (int i = 1; i <= u; ++i) {

        scanf("%d %d %d", &poz, &x, &k);

        sx += 1LL * x;

        sk += 1LL * k;

        diff += 1LL * poz * k;

    }

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

        v[i] += sx + 1LL * i * sk - diff;

    }

    solve_rmq();

    int st, dr, q, mid;

    scanf("%d", &q);

    for (int i = 1; i <= q; ++i) {

        scanf("%d %d", &st, &dr);

        mid = lg[dr - st + 1];

        printf("%lld\n", minim(rmq[mid][dr], rmq[mid][st + (1 << mid) - 1]));

    }

    return 0;

}
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/*
2.3. Autor: Victor Manz – Colegiul Național de Informatică „Tudor Vianu”
*/

#include <fstream>

#include <iostream>

using namespace std;

const int N = 1e5;

const int L = 16;

int v[N+1], n, u, q, r[L+1][N+1], log2[N+1];

int raspuns(int st, int dr)//min(v[st], v[st+1], ..., v[dr])

{

    //2^e = cea mai mare putere a lui 2 mai mica sau egala cu dr - st + 1

    int e = log2[dr - st + 1];

    int p2 = 1 << e;

    return min(r[e][st + p2 - 1], r[e][dr]);

}

int main()
{

    ifstream in("cartita.in");

    ofstream out("cartita.out");

    in >> n;

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

    {
        in >> v[i];
    }
    in >> u;

    int sum = 0, sk = 0;

    for (int i = 0; i < u; i++)

    {

        int pos, x, k;

        in >> pos >> x >> k;

        sum += x - (pos - 1) * k;

           //suma expresiilor de forma (pos - 1) * k se va aduna 

           //la fiecare element al sirului

        sk += k;

        //suma k-urilor se va aduna la al i-lea element inmultita cu (i-1)

    }

    //actualizam v: obtinem starea acestuia dupa efectuarea celor u operatii

    //initializam linia 0 a matricei r (structura de date de tip RMQ)

    //r[i][j] =minimul subsecventei de lungime 2^i care se termina pe pozitia j
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    for (int i = 1; i <= n; i++)
    {

        v[i] += sum + sk * (i - 1);//actualizarea

        r[0][i] = v[i];//initializare necesara pentru RMQ

            //r[0][j] = minimul subsecventei de lungime 1 care 

            //se termina pe pozitia j

    }
    //precalculam vectorul log2, cu log2[i] = parte intreaga din 
    //logaritm in baza 2 din i

    log2[1] = 0;

    for (int i = 2; i <= n; i++)
    {
        log2[i] = 1 + log2[i/2];
    }

    //completam urmatoarele linii ale matricei r

    for (int i = 1; i <= L; i++)
    {
        for (int j = 1; j <= n; j++)
        {
            if ((1 << i) <= j)
            {
                r[i][j] = min(r[i-1][j - (1 << (i-1))], r[i-1][j]);
            }
        }
    }

    //raspundem la intrebari

    in >> q;

    for (int i = 0; i < q; i++)

    {

        int st, dr;

        in >> st >> dr;

        out << raspuns(st, dr) << "\n";

    }

    in.close();

    out.close();

    return 0;

}
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3.Inno

/*
   Autor: Dan Pracsiu
*/

#include <bits/stdc++.h>
#define inFile "inno.in"
#define outFile "inno.out"
#define nmax 200003
using namespace std;

int a[nmax], st[nmax], dr[nmax], n, k;
long long nrSecv;

int NrBiti_1(int n)

{   
    int s = 0;
    while (n > 0)
    {   n = (n & (n - 1));
        s++;
    }
    return s;
}

void Citire()
{   
    ifstream fin(inFile);
    fin >> n >> k;
    for (int i = 1; i <= n; i++)
        fin >> a[i];
}

void Rezolvare()
{   
    int i, j, x, y, stop;
    ofstream fout(outFile);
    x = 0;
    st[0] = (1 << 30) - 1;
    stop = 0;
    for (i = 1; i <= n && !stop; i++)
    {   st[i] = st[i - 1] & a[i];
        if (NrBiti_1(st[i]) >= k) x = i;
        else stop = 1;
    }
    if (x == n)
    {   nrSecv = 1LL * n * (n + 1) / 2 - 1;
        fout << nrSecv << "\n";
        fout.close();
        return;
    }
    y = n + 1;
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    dr[n + 1] = (1 << 30) - 1;
    stop = 0;
    for (i = n; i >= 1; i--)
    {   dr[i] = dr[i + 1] & a[i];
        if (NrBiti_1(dr[i]) >= k) y = i;
        else stop = 1;
    }
    if (x == 0 && y == n + 1) /// nu sunt solutii
    {   fout << "0\n";
        fout.close();
        return;
    }

    if (y == n + 1)

    {   fout << x << "\n";
        fout.close();
        return;
    }
    if (x == 0)
    {   fout << (n - y + 1) << "\n";
        fout.close();
        return;
    }
    j = y;
    nrSecv = (n - y + 1);
    for (i = 1; i <= x && j <= n; i++)
    {   while (j <= n && NrBiti_1(st[i] & dr[j]) < k)
            j++;
        nrSecv += (n - j + 2);
    }
    fout << nrSecv << "\n";
    fout.close();
}

int main()
{  
    Citire();
    Rezolvare();
    return 0;
}
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