// recognise.cpp       2007-02-06

$ cat recognise.cpp

#include <stdio.h>

#include <stdlib.h>

#include <ctype.h>

#include <string>

string kept_safe = "";

void putback(string s)

{ kept_safe=s; }

string getnext(void)

{ if (kept_safe!="")

  { string result=kept_safe;

    kept_safe="";

    return result; }

  int c=getchar();

  while (c==' ' || c=='\t')

    c=getchar();

  switch (c)

  { case EOF:

    case '\n':

       return "**end**";

    case '(':

       return "(";

    case ')':

       return ")";

    case '&':

       return "and";

    case '|':

       return "or";

    case '-':

       return "not";

    case 'a': case 'b': case 'c': case 'd': case 'e': case 'f': case 'g':

    case 'h': case 'i': case 'j': case 'k': case 'l': case 'm': case 'n':

    case 'o': case 'p': case 'q': case 'r': case 's': case 't': case 'u':

    case 'v': case 'w': case 'x': case 'y': case 'z':

    case 'A': case 'B': case 'C': case 'D': case 'E': case 'F': case 'G':

    case 'H': case 'I': case 'J': case 'K': case 'L': case 'M': case 'N':

    case 'O': case 'P': case 'Q': case 'R': case 'S': case 'T': case 'U':

    case 'V': case 'W': case 'X': case 'Y': case 'Z':

     { string result="";

       while (isalpha(c) || isdigit(c))

       { result+=(char)tolower(c);

         c=getchar(); }

       ungetc(c, stdin);

       return result; }

    default:

      return "**error-character**"; } }

bool read_expression(void);

bool read_simple_expression(void)

{ string sym = getnext();

  if (sym=="(")

  { bool ok = read_expression();

    if (!ok) return false;

    sym=getnext();

    if (sym!=")")

    { printf("Error, ) expected, %s seen instead\n", sym.c_str());

      return false; }

    return true; }

  else if (sym=="not")

  { bool ok = read_simple_expression();

    return ok; }

  else if (isalpha(sym[0]) && sym!="and" && sym!="or")

  { return true; }

  else

  { printf("Error, %s is not good at the beginning of an expression\n", sym.c_str());

    return false; } }

bool read_expression(void)

{ bool ok = read_simple_expression();

  if (!ok) return false;

  string sym=getnext();

  while (sym=="and" || sym=="or")

  { ok = read_simple_expression();

    if (!ok) return false;

    sym=getnext(); }

  putback(sym);

  return true; }

bool read_whole_thing(void)

{ bool ok = read_expression();

  string sym = getnext();

  if (sym!="**end**")

  { printf("Error, something else (%s) is on the line\n", sym.c_str());

    ok=false; }

  while (sym!="**end**")

    sym=getnext();

  return ok; }

void main(void)

{ while (1)

  { printf(">> ");

    int ok = read_whole_thing();

    if (ok)

      printf("Good\n\n");

    else

      printf("BAD BAD BAD\n\n"); } }
$ CC recognise.cpp

$ a.out

>> a and b

Good

>> a and b or c

Good

>> a and (b or c)

Good

>> a not b

Error, something else (not) is on the line

BAD BAD BAD

>> not (a or (b and c and d))

Good

>> (a or b or c) and (b or not c or not d)

Good

>> ^C

$ 

// parse.cpp       2007-02-06

$ cat parse.cpp
// the first page is exactly as it was before,
// so has been left out.
struct node

{ string type;

  string info;

  node * left;

  node * right;

  node(string t) { type=t; info=""; left=NULL; right=NULL; } };
void print_node(node * item)

{ if (item==NULL)

  { printf("NULL TREE");

    return; }

  printf("%s(", item->type.c_str());

  printf("%s", item->info.c_str());

  if (item->left!=NULL)

  { print_node(item->left);

    printf(", "); }

  if (item->right!=NULL)

    print_node(item->right);

  printf(")"); }

node * read_expression(void);

node * read_simple_expression(void)

{ string sym = getnext();

  if (sym=="(")

  { node * e = read_expression();

    if (e==NULL) return NULL;

    sym=getnext();

    if (sym!=")")

    { printf("Error, ) expected, %s seen instead\n", sym.c_str());

      return NULL; }

    return e; }

  else if (sym=="not")

  { node * e = read_simple_expression();

    if (e==NULL) return NULL;

    node * result = new node("not");

    result->right=e;

    return result; }

  else if (isalpha(sym[0]) && sym!="and" && sym!="or")

  { node * result = new node("variable");

    result->info=sym;

    return result; }

  else

  { printf("Error, %s is not good at the beginning of an expression\n", sym.c_str());

    return NULL; } }

node * read_expression(void)

{ node * e1 = read_simple_expression();

  if (e1==NULL) return NULL;

  string sym=getnext();

  while (sym=="and" || sym=="or")

  { node * e2 = read_simple_expression();

    if (e2==NULL) return NULL;

    node * result = new node(sym);

    result->left=e1;

    result->right=e2;

    e1=result;

    sym=getnext(); }

  putback(sym);

  return e1; }

node * read_whole_thing(void)

{ node * e = read_expression();

  string sym = getnext();

  if (sym!="**end**")

  { printf("Error, something else (%s) is on the line\n", sym.c_str());

    e=NULL; }

  while (sym!="**end**")

    sym=getnext();

  return e; }

void main(void)

{ while (1)

  { printf(">> ");

    node * e = read_whole_thing();

    if (e!=NULL)

    { printf("Good: ");

      print_node(e);

      printf("\n\n"); }

    else

      printf("BAD BAD BAD\n\n"); } }
$ CC parse.cpp

$ a.out

>> cat

Good: variable(cat)

>> not cat

Good: not(variable(cat))

>> cat or dog

Good: or(variable(cat), variable(dog))

>> a and (b or c)

Good: and(variable(a), or(variable(b), variable(c)))

>> (a and not b) or (not a and b)

Good: or(and(variable(a), not(variable(b))), and(not(variable(a)), variable(b)))

>> a not b

Error, something else (not) is on the line

BAD BAD BAD

>> not a and not (b or c or d) and e

Good: and(and(not(variable(a)), not(or(or(variable(b), variable(c)), variable(d)))), variable(e))

>> ^C

$ 

