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1.(5p)  Following sentences need to be parsed (Create syntax diagram or description in a metalanguage):

ALTER TABLE EMP ADD JOBID INTEGER;

ALTER TABLE EMP RENAME JOBID TO JOBNAME;

ALTER TABLE EMP ALTER JOBNAME TYPE VARCHAR;

ALTER TABLE EMP RENAME TO EMPLOYEES;

ALTER TABLE EMPLOYEES DROP JOBNAME; 

Following sentences should return parsing errors( Explain):

ALTER TABLE DROP JOBID;

ALTER TABLE DEPT RENAME DNAME TO DEPARTMENTNAME VARCHAR;

ALTER TABLE EMP ADD BONUS;
2.(6p)  Flex can be configured to also support a stack of starting conditions (states). Why would it be useful? 
3. (6p) Write and describe an interpreter for the  language defined  in the example  below  .

  example:  Y          XI  + 10 = XXI  ( Rome + integer = Rome)

   You may use any language you wish to do this .   You will need to turn in a clearly commented source listing of your program. 

4.(4p).Explains the "dangling else" problem and its possible solutions

5. (5p)  Translate to infix form and add parantheses where necessary:


Y = A T K * + F P R Q / - * I + C G * + +
6. (4p)Write scanner rules for reading integer values, floating point values and variables.

Best solution

1.  The point of the question: What does the translator realy on

  Following sentences need to be parsed (Create syntax diagram or description in a metalanguage):
 ALTER TABLE EMP ADD JOBID INTEGER;

 ALTER TABLE EMP RENAME JOBID TO JOBNAME;

 ALTER TABLE EMP ALTER JOBNAME TYPE VARCHAR; 

 ALTER TABLE EMP RENAME TO EMLOYEES;

 ALTER TABLE EMPLOYEES DROP JOBNAME; 
Answer

A)Syntax
 <sql_statement>::= <alter_table_statement>";"
<alter_table_statement>::= "ALTER TABLE" <table_name > < alter_operation>

< alter_operation>::= "AND"<column_definition >

| "RENAME"<column_name> "TO" <column_name>

| "ALTER" <column_name>"TYPE"<data_type>
| "RENAME TO"<table_name> 

| "DROP"<column_name>
 < column_definition >::=<column_name><data_type> 

<table_name>::= identifier 

<column_name>::= identifier 

<data_type>::= identifier

B)Exceptions

• ALTER TABLE DROP JOBID; This statement does not specify a table. 

• ALTER TABLE DEPT RENAME TO DEPARTMENTNAME VARCHAR; Following statement has a trailing type specified.

 • ALTER TABLE EMP ADD BONUS; This statement is invalid because it lacks the type after the column name

2.  What is Flex and how it works

Flex can be configured to also support a stack of starting conditions (states). Why would it be useful?
Answer :With modularity, the lexical specification is simpler to read and facilitates efficient tokenization. The lexer switches between different rules depending on the context for handling nested language constructs.
%x SINGLE_LINE_COMMENT MULTI_LINE_COMMENT
 %% 
"//" { BEGIN(SINGLE_LINE_COMMENT); } "\n" { BEGIN(INITIAL); } 
"/*" { BEGIN(MULTI_LINE_COMMENT); comment_count++; }
 "*/" { BEGIN(INITIAL); comment_count--; } 
. { /* Ignore characters in single-line comments */ } . 
{ /* Ignore characters in multi-line comments */ } 
[ \t]+ { /* Ignore whitespace */ }
 . { /* Process regular code */ } %%
3.How to describe and use special purpose language
example:  Y          XI  + 10 = XXI  ( Rome + integer = Rome) You may use any language you wish to do this. You will need to turn in a clearly commented source listing of your program
     Answer
#romeint.y

%{

#include "romeint.tab.h"

#include <stdlib.h>

%}

%option noyywrap

%option warn

%%

[XIV]+ { yylval.roman_val = strdup(yytext); return ROMAN; }

[0-9]+ { yylval.integer_val = atoi(yytext); return INTEGER; }

\+ { return PLUS; }

[ \t\n] ; // skip whitespace

. { fprintf(stderr, "Invalid character: %s\n", yytext); }
%%
..................
void yyerror(const char *s);

extern int yylex();

extern int yyparse();

extern FILE *yyin;

char* integerToRoman(int num);

int romanToInteger(char *roman);

%}

%union{

int integer_val;

char* roman_val;

}

%token <roman_val> ROMAN

%token <integer_val> INTEGER

%token PLUS

%start program

%%

program:

| program expression

;

expression: ROMAN PLUS INTEGER {

int resultValue = romanToInteger($1) + $3;

char* result = integerToRoman(resultValue);

printf("%s\n", result);

free(result);

}

4.Find answer to teoretical question
Explains the "dangling else" problem and its possible solutions
Answer An “if-else” construct, such as if-else, may lead to a dangling else problem in programming

languages with conditional statements. This occurs when an “else” keyword is not associated

correctly with the correct “if” statement, so the “else” clause is uncertain about which “if” statement

it belongs to.
if (condition1)

        if (condition2)

              statement1;

else

            statement2;
The example may be parsed as follows:

if (condition1){
     if (condition2){
         statement1;}
}else{
    statement2;
}
or as follows:

if (condition1) {

     if (condition2) {

       statement1;

} else {

      statement2;

   }

}
The solution would be to use the explicit block group syntax like C parenthesis, Bash (if, fi) or

Python indentation-based style.
5.How expressions are executed

Y = A T K * + F P R Q / - * I + C G * + +

Answer  Each line is a stack content on each step:
A

A, T

A, T, K

A, (T * K)

(A + (T * K))

(A + (T * K)), F

(A + (T * K)), F, P

(A + (T * K)), F, P, R

(A + (T * K)), F, P, R, Q

(A + (T * K)), F, P, (R / Q)

(A + (T * K)), F, (P - (R / Q))

(A + (T * K)), (F * (P - (R / Q)))

(A + (T * K)), (F * (P - (R / Q))), I

(A + (T * K)), ((F * (P - (R / Q))) + I)

(A + (T * K)), ((F * (P - (R / Q))) + I), C

(A + (T * K)), ((F * (P - (R / Q))) + I), C, G

(A + (T * K)), ((F * (P - (R / Q))) + I), (C * G)

(A + (T * K)), (((F * (P - (R / Q))) + I) + (C * G))

((A + (T * K)) + (((F * (P - (R / Q))) + I) + (C * G)))

Y = ((A + (T * K)) + (((F * (P - (R / Q))) + I) + (C * G)))

Y = A + T * K + F * (P - R / Q) + I + C * G

6.What is Scanner(part of translator) and rules for it
Write scanner rules for reading integer values, floating point values and variables.     
Answer
 %{ #include <stdio.h>

 #include<stdlib.h>

 %}
 %option noyywrap
 DIGIT [0-9] 
LETTER [a-zA-Z] 
%%
 {DIGIT}+ { yylval.intval = atoi(yytext); return INTEGER; }
 {DIGIT}+("."{DIGIT}+)? { yylval.floatval = atof(yytext); return FLOAT; }
 {LETTER}+ { yylval.strval = strdup(yytext); return VARIABLE; } 
[\t\n] /* skip whitespace */ . 
{ yyerror("Invalid character"); } 
%% 
int main() { yylex(); // Call the lexer
 return 0; 
}
Name:


Matricula nr:


Date:
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%%


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


if (argc > 1) yyin = fopen(argv[1], "r");


if (yyin == NULL) yyin = stdin;


yylex();


fclose(yyin);


return 0;


}
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