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Lista 1

1. Coteje as etapas do processo de compilagao.

2. Seja a seguinte BNF da linguagem Pascal.
(program) ::= program (identifier) ; (uses declaration) ; (block) .
(uses declaration) ::= uses (letter or digit){(letter or digit)}

(identifier) ::= (letter ) {(letter or digit)}
| (empty)

(letter or digit) ::= (letter)
| (digit)

(block) ::= (label declaration part) (constant definition part) (type definition part) (variable declaration part)
(procedure and function declaration part) (statement part)

(label declaration part) ::= (empty)
| label (label) {, (label)} ;

(label) ::= (unsigned integer)

(constant definition part) ::= (empty)
| const (constant definition) { ; (constant definition)} ;

(constant definition) ::= (identifier) = (constant)

(constant) ::= (unsigned number)
| (sign) (unsigned number)
| (constant identifier)
| (sign) (constant identifier)
| (string)

(unsigned number) ::= (unsigned integer)
| (unsigned real)

(unsigned integer) := (digit) {(digit)}

(unsigned real) ::= (unsigned integer) . (unsigned integer)
| (unsigned integer) . (unsigned integer) E (scale factor)
| (unsigned integer) E (scale factor)

(scale factor) ::= (unsigned integer)
| (sign) (unsigned integer)

(sign) == +

| -
(constant identifier) ::= (identifier)
(string) ::= ’(character) {{character)}’

(type definition part) ::= (empty)
| type (type definition) {;(type definition)};

(type definition) ::= (identifier) = (type)



(type) ::= (simple type)
| (structured type)

| (pointer type)

(simple type) ::= (scalar type)
| (subrange type)
| (type identifier)

(scalar type) = ((identifier) {,(identifier)})
(subrange type) ::= (constant) .. (constant)
(type identifier) ::= (identifier)
(structured type) ::= (array type)

| (record type)

| (set type)

| (file type)

array type) ::= arra index type index type of (component type
y type) y [{ ype){,( yp D yp

index type) = (simple type)

(

(

(component type) ::= (type)

(record type) ::= record (field list) end
(

(fixed part) ; (variant part)

field list) ::= (fized part)
|
| (variant part)

(fixed part) ::= (record section) {;(record section)}

(record section) ::= (field identifier) {, (field identifier) } : (type)
| (empty)

(variant type) := case (tag field) (type identifier) of (variant) { ; (variant)}

(tag field) ::= (field identifier) :
| (empty)

(variant) = (case label list) : ( (field list) )
| (empty)

case label list) ::= (case label) {, (case label)}
case label) ::= (constant)

set type) ::=set of (base type)

(

(

(

(base type) ::= (simple type)
(file type) ::= file of (type)
(pointer type) ::= (type identifier)
(

variable declaration part) ::= (empty)
| var (variable declaration) {; (variable declaration)} ;

(variable declaration) ::= (identifier) {,(identifier)} : (type)

(procedure and function declaration part) ::= {(procedure or function declaration ) ;}



(procedure or function declaration ) ::= (procedure declaration )
| (function declaration )

(procedure declaration) ::= (procedure heading) (block)

(procedure heading) ::= procedure (identifier) ;
| procedure (identifier) ( (formal parameter section) {;(formal parameter section)} );

(formal parameter section) ::= (parameter group)
var (parameter grou
| {p group)
| function (parameter group)
| procedure (identifier) { , (identifier)}

(parameter group) ::= (identifier) {, (identifier)} : (type identifier)
(function declaration) ::= (function heading) (block)

(function heading) ::= function (identifier) : (result type) ;
| function (identifier) ( (formal parameter section) {;(formal parameter section)} ) : (result type)

Y
(result type) ::= (type identifier)
(statement part) ::= (compund statement)

(statement) ::= (unlabelled statement)
| (label) : (unlabelled statement)

(unlabelled statement) ::= (simple statement)
| (structured statement)

(simple statement) ::= (assignment statement)
| (procedure statement)
| (go to statement)
| (empty statement)

(assignment statement) ::= (variable) := (expression)
| (function identifier) := (expression)
(variable) ::= (entire variable)

| (component variable)
| (referenced variable)

(entire variable) ::= (variable identifier)
(variable identifier) ::= (identifier)

(component variable) ::= (indezed variable)

| (field designator)
| (file buffer)

indexed variable) ::= (array variable) [(expression) {, (expression)}]
array variable) ::= (variable)

field designator) ::= (record variable) . (field identifier)

{

{

{

(record variable) ::= (variable)
(field identifier) ::= (identifier)
{

file buffer) ::= (file variable)



file variable) ::= (variable)
referenced variable) ::= (pointer variable)

(
{
(pointer variable) ::= (variable)
(expression) ::= (simple expression)

| (simple expression) (relational operator) (simple expression)

(relational operator) = =
<>

|

|

|

| >=
|

| in

(simple expression) ::= (term)

| (sign) (term)
| (simple expression) (adding operator) (term)

(adding operator) ::= +
| -
| or
(term) = (factor)
| (term) (multiplying operator) (factor)

(multiplying operator) = *

|/
| div
| mod
| and
(factor) ::== (variable)
| (unsigned constant)
| ( (expression) )
| (function designator)
| (set)
| not (factor)

(unsigned constant) ::= (unsigned number)
| (string)
| ( constant identifier) ( nil)

(function designator) ::= (function identifier)
| (function identifier) ( (actual parameter) {, (actual parameter)} )

(function identifier) ::= (identifier)
(set) = [ (element list) ]

(element list) ::= (element) {, (element) }
| (empty)
(element) ::= (expression)

| (expression) .. (expression)

(procedure statement) ::= (procedure identifier)
| (procedure identifier) ({actual parameter) {, (actual parameter) })



(procedure identifier) ::= (identifier)

(actual parameter) ::= (expression)
| (variable)
| (procedure identifier)
| (function identifier)

(go to statement) ::= goto (label)

(empty statement) ::= (empty)

(empty) ¢structured statement) ::= (compound statement)
| (conditional statement)
| (repetitive statement)
| (with statement)

(compound statement) ::= begin (statement) {; (statement) } end,

(conditional statement) ::= (if statement)
| (case statement)

(if statement) ::= if (expression) then (statement)
| if (expression) then (statement) else (statement)

(case statement) ::= case (expression) of (case list element) {; (case list element) } end
(case list element) ::= (case label list) : (statement)
| (empty)

(case label list) ::= (case label) {, (case label) }

(repetitive statement) ::= (while statement)
| (repeat statemant)
| (for statement)

while statement) ::= while (ezpression) do (statement)
repeat statement) ::= repeat (statement) {; (statement)} until (expression)

(
(
(for statement) ::= for (control variable) := (for list) do (statement)
(control variable) ::= (identifier)

(

for list) ::= (initial value) to (final value)
| (initial value) downto (final value)

(initial value) ::= (expression)

(final value) ::= (expression)

(with statement) ::= with (record variable list) do (statement)

(record variable list) ::= (record variable) {, (record variable)}

(a) Apresente expressoes regulares para cada token da linguagem de acordo com a BNF.

(b) Construa um scanner para Pascal de acordo com a BNF.

3. Efetue a analise léxica do seguinte programa em Pascal.



program QuickSortInPascal;

var n : array of integer; i : integer;

procedure qSort(numbers : array of Integer; left : Integer;

integer) ;
var pivot, I ptr, r ptr : integer;
begin
I ptr := left;
r ptr := right;
pivot := numbers|left |;
while (left < right) do
begin
while ((numbers|[right]| >= pivot) and (left < right)) do
right := right — 1;
if (left <> right) then
begin
numbers|left] := numbers|[right ];
left := left + 1;
end ;
while ((numbers[left] <= pivot) and (left < right)) do
left := left 4+ 1;
if (left <> right) then
begin
numbers [right | := numbers|left |;
right := right — 1;
end ;
end;
numbers|left] := pivot;
pivot = left;
left := 1 ptr;
right := r_ ptr;
if (left < pivot) then
gqSort (numbers, left , pivot—1);
if (right > pivot) then
qSort (numbers, pivot—+1, right);
end ;

right

procedure quickSort (numbers : array of integer; size : integer):;

begin
qSort (numbers, 0, size —1);
end ;

begin
randomize ;
for i := 1 to length(n) do
n[i] := random(1000) + 1;
quickSort (n, 100);
end.



