
 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



LISTING CODE  : 

 

<?php 

 

namespace App; 

use Logic\Simplifier\SimplificationTable; 

class RoughSet 

{ 

    public $data; 

    public $decision_attr; 

    public $variables_to_attr; 

    public $attr_to_variables; 

    public $equivalence_class; 

    public $discernibility_matrix; 

    public $discernibility_matrix_modulo_d; 

    public $cnf_boolean; 

    public $prime_implicants; 

    public $reducts; 

    public $rules; 

    public $branch_count; 

 

    function __construct($data, $decision_attr) 

    { 

        $this->data = $data; 

        $this->decision_attr = $decision_attr; 

        $this->variables_to_attr = []; 

        $this->attr_to_variables = []; 

        $this->equivalence_class = []; 

        $this->discernibility_matrix = []; 

        $this->discernibility_matrix_modulo_d = []; 



        $this->cnf_boolean = []; 

        $this->prime_implicants = []; 

        $this->reducts = []; 

        $this->rules = []; 

        $this->branch_count = []; 

    } 

 

    function map_variables() 

    { 

        $var = 'a'; 

        foreach ($this->data as $key => $value) { 

            foreach ($value as $k => $v) { 

                if ($k == $this->decision_attr) continue; 

                $this->variables_to_attr[$var] = $k; 

                $this->attr_to_variables[$k] = $var; 

                $var = chr(ord($var) + 1); 

            } 

            break; 

        } 

    } 

 

    function check_equivalence($needle) 

    { 

        foreach ($this->equivalence_class as $ec => $value) { 

            $a = $value; 

            $b = $needle; 

            $a[$this->decision_attr] = $b[$this->decision_attr] = false; 

            if ($a == $b) { 

                return true; 

            } 



        } 

        return false; 

    } 

 

    function rename_equivalence_class() 

    { 

        $temp = []; 

        $i = 0; 

        foreach ($this->equivalence_class as $eq => $value) { 

            $class_number = $i + 1; 

            $temp["ec-{$class_number}"] = $value; 

            $i++; 

        } 

        $this->equivalence_class = $temp; 

    } 

 

    function generate_equivalence_class() 

    { 

        $i = 0; 

        foreach ($this->data as $data) { 

            $class_number = $i + 1; 

            $value = []; 

            foreach ($data as $k => $v) { 

                if ($k == $this->decision_attr) { 

                    $value[$this->decision_attr] = $v; 

                } else { 

                    $value[$this->attr_to_variables[$k]] = $v; 

                } 

            } 

 



            if ($this->check_equivalence($value)) continue; 

            $this->equivalence_class["ec-{$class_number}"] = $value; 

            $i++; 

        } 

        $this->rename_equivalence_class(); 

    } 

 

    function generate_discernibility_matrix() 

    { 

        foreach ($this->equivalence_class as $key => $value) { 

            foreach ($this->equivalence_class as $key2 => $value2) { 

                $same_attr = []; 

                if ($key === $key2) continue; 

                foreach ($value2 as $k => $v) { 

                    if ($k === $this->decision_attr) continue; 

                    if ($v !== $value[$k]) array_push($same_attr, $k); 

                } 

                $this->discernibility_matrix[$key][$key2] = $same_attr; 

            } 

        } 

    } 

 

    function generate_discernibility_matrix_modulo_d() 

    { 

        foreach ($this->discernibility_matrix as $ec => $value) { 

            foreach ($value as $ec2 => $value2) { 

                if ( 

                    $this->equivalence_class[$ec][$this->decision_attr] 

                    === 

                    $this->equivalence_class[$ec2][$this->decision_attr] 



                ) continue; 

                $this->discernibility_matrix_modulo_d[$ec][$ec2] = $value2; 

            } 

        } 

    } 

 

    function generate_cnf_boolean() 

    { 

        foreach ($this->discernibility_matrix_modulo_d as $ec => $value) { 

            $cnf = ""; 

            $j = 0; 

            foreach ($value as $ec2 => $value2) { 

                $i = 0; 

                foreach ($value2 as $v) { 

                    if ($i === 0 and count($value2) > 1) $cnf .= '('; 

                    $cnf .= $v; 

                    if ($i + 1  < count($value2)) { 

                        $cnf .= '|'; 

                    } 

                    if (($i === count($value2) - 1) and count($value2) > 1) $cnf .= ')'; 

                    $i++; 

                } 

                if ($j !== count($value) - 1) $cnf .= '&'; 

                $j++; 

            } 

            $this->cnf_boolean[$ec] = $cnf; 

        } 

    } 

 

    function generate_prime_implicants() 



    { 

        foreach ($this->cnf_boolean as $ec => $value) { 

            $this->prime_implicants[$ec] = SimplificationTable::simplify($value); 

        } 

    } 

 

    function check_reduct($ec, $reduct) 

    { 

        foreach ($this->reducts as $ec2 => $value) { 

            $same_count = 0; 

            if ($value === $reduct) { 

                $attributes = explode('&', $reduct); 

                foreach ($attributes as $attr) { 

                    if ( 

                        $this->equivalence_class[$ec][trim($attr)] 

                        === 

                        $this->equivalence_class[$ec2][trim($attr)] 

                    ) 

                        $same_count++; 

                } 

                if ($same_count == count($attributes)) 

                    return true; 

            } 

        } 

        return false; 

    } 

 

    function generate_reducts() 

    { 

        foreach ($this->prime_implicants as $ec => $value) { 



            $this->reducts[$ec] = []; 

            $reducts = explode('|', $value); 

            foreach ($reducts as $reduct) { 

                $r = explode(' & ', trim($reduct)); 

                array_push($this->reducts[$ec], $r); 

            } 

        } 

    } 

 

    function generate_rules() 

    { 

        $result = []; 

        foreach ($this->reducts as $ec => $value) { 

            foreach ($value as $var) { 

                $arr = [ 

                    "vars" => [], 

                    "result" => [] 

                ]; 

                foreach ($var as $v) { 

                    $arr['vars'][$v] = $this->equivalence_class[$ec][$v]; 

                } 

                $arr['result'] = $this->equivalence_class[$ec][$this->decision_attr]; 

                array_push($result, $arr); 

            } 

        } 

 

        foreach ($result as $value) { 

            $text = 'If '; 

            $i = 0; 

            foreach ($value['vars'] as $key2 => $value2) { 



                $attr_name = $this->variables_to_attr[$key2]; 

                $text .= " $attr_name = $value2 "; 

                if ($i < count($value['vars']) - 1) $text .= '&'; 

                $i++; 

            } 

            $result_text = $value['result']; 

            $decision_attr = $this->decision_attr; 

            $text .= "then $decision_attr = $result_text"; 

            array_push($this->rules, $text); 

        } 

 

        foreach ($result as $value) { 

            if (array_key_exists($value['result'], $this->branch_count)) { 

                $this->branch_count[$value['result']] += 1; 

            } else { 

                $this->branch_count[$value['result']] = 1; 

            } 

        } 

        arsort($this->branch_count); 

 

        $this->rules = array_unique($this->rules); 

 

        $temp = []; 

        foreach ($this->rules as $rule) { 

            if (str_contains($rule, '&')) array_push($temp, $rule); 

        } 

        $this->rules = $temp; 

    } 

} 


