$ cat combinations.cpp
#include <iostream>

#include <stdlib.h>

class CombinationEnumerator

{ protected:

    int * bits, * saved;

    int num;

    bool done;

  public:

    CombinationEnumerator(int n);

    bool selected(int i);

    int sum(int weights[]);

    bool finished(void);

    void next(void);

    void save(void);

    void restore(void); };

CombinationEnumerator:: CombinationEnumerator(int n)

 { num=n;

   bits=new int [num];

   saved=new int [num];

   done=false;

   for (int i=0; i<num; i+=1)

     bits[i]=0; }

bool CombinationEnumerator::selected(int i)

 { if (i<0 || i>=num)

     return false;

   return

     bits[i]==1; }

int CombinationEnumerator::sum(int weights[])

 { int a=0;

   for (int i=0; i<num; i+=1)

     if (bits[i])

       a+=weights[i];

   return a; }

bool CombinationEnumerator::finished(void)

 { return done; }

void CombinationEnumerator::next(void)

 { done=true;

   for (int i=num-1; i>=0; i-=1)

     if (bits[i]==0)

     { bits[i]=1;

       done=false;

       return; }

     else

       bits[i]=0; }

void CombinationEnumerator::save(void)

 { for (int i=0; i<num; i+=1)

     saved[i]=bits[i]; }

void CombinationEnumerator::restore(void)

 { for (int i=0; i<num; i+=1)

     bits[i]=saved[i]; }

void main(int argc, char * argv[])

 { int w[100];

   int n=argc-2;

   int cap=atol(argv[1]);

   for (int i=0; i<n; i+=1)

     w[i]=atol(argv[i+2]);

   int best=-1;

   CombinationEnumerator ce(n);

   while (!ce.finished())

    { int curr = ce.sum(w);

      if (curr<=cap && curr>best)

       { best=curr;

         ce.save(); }

      ce.next(); }

   cout << "Best total = " << best << ":\n";

   ce.restore();

   for (int i=0; i<n; i+=1)

     if (ce.selected(i))

       cout << " " << w[i];

   cout << "\n"; }

$ cat permutations.cpp
#include <iostream>

#include <stdlib.h>

int A[100];

int n=0;

int finished=0;

void next(void)

 { int bplace=-1;

   for (int i=n-2; i>=0; i-=1)

     if (A[i]<A[i+1])

     { bplace = i;

       break; }

   if (bplace==-1)

   { finished=true;

     return; }

   int b = A[bplace], m=A[bplace+1];

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

     if (A[i]>b && A[i]<m)

       m=A[i];

   A[bplace]=m;

   for (int src=n-1, dst=bplace+1; src>=dst; src-=1, dst+=1)

   { int left=A[src];

     int right=A[dst];

     if (left==m) left=b;

     if (right==m) right=b;

     A[src]=right;

     A[dst]=left; } }

void main(int argc, char * argv[])

{ n=argc-1;

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

    A[i-1]=atol(argv[i]);

  for (int i=0; !finished; i+=1)
  { cout << i << “:”;

    for (int j=0; j<n; j+=1)

      cout << " " << A[j];

    cout << "\n";

    next(); } }
$ cat rationals.cpp
#include <iostream>

int sum, top, bottom;

int gcd(int a, int b)

 { while (b!=0)

    { int t=a%b;

      a=b;

      b=t; }

   return a; }

void init(void)

{ sum=1;

  top=0;

  bottom=1; }

void next(void) 

 { while (1)

    { bottom+=1;

      top-=1;

      if (top<=0)

       { sum+=1;

         bottom=1;

         top=sum-bottom; }

      if (gcd(top, bottom)==1)

        break; } }

void main(void)

 { init();

   for (int i=0; 1; i+=1)
    { cout << i << ": " << top << "/" << bottom << "\n";

      next(); } }
$ cat strings.cpp
#include <iostream>

#include <string>

int letters;

string current="";

void init(int max)

 { letters=max;

   current=""; }

void next(void)

 { if (current=="")

    { current="a";

      return; }

   int n=current.length();

   while (n>0)

    { if (current[n-1]=='a'+letters-1)

      { current[n-1]='a';

        n-=1; }

      else

      { current[n-1]=current[n-1]+1;

        return; } }

   current=string("a")+current; }

void main(void)

 { init(3);

   for (int i=0; 1; i+=1)

    { cout << i << ": " << current << "\n";

      next(); } }
