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expression : expression + term
| expression - term
| term

term : term * factor
| term / factor
| factor

factor : NMUMBER
| ( expression )
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Grammar Action
expression® : expressionl + term expression@.val = expressionl.val + term.val
| expression1l - term expression@.val = expressionl.val - term.val
| term expressione.val = term.val
terme : terml * factor term@.val = terml.val * factor.val
| term1 / factor term@.val = terml.val / factor.val
| factor termo.val = factor.val
factor : NUMBER factor.val = int(MUMBER.lexval)
| ( expression ) factor.val = expression.val
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Step Symbol Stack Input Tokens Action
1 3+5 % (10 - 20 )% shift 3
2 3 +5 % (10 - 20 )% Reduce factor : NUMBER
3 factor +5 % (18 - 28 )% Reduce term : factor
4 term +5 % (18 - 20 )% Reduce expr : term
5 expr +5 % (12 - 20 )% Shift +
6 expr + 5% (1@ - 20 )% shift 5
7 expr + 5 * (10 - 20 )% Reduce factor : NUMBER
8 expr + factor * (10 - 20 )% Reduce term : factor
9 expr + term = (10 - 20 )% Shift *
18  expr + term * (18 - 20 )% shift (
11 expr + term * ( 10 - 20 )% shift 1o
12 expr + term * ( 10 - 20 )% Reduce factor : NUMBER
13 expr + term * ( factor - 20 )% Reduce term : factor
14  expr + term * ( term - 20 )% Reduce expr : term
15  expr + term * ( expr - 20 )% shift -
16  expr + term * ( expr - 20 )% Shift 20
17  expr + term * ( expr - 28 )% Reduce factor : NUMBER
18 expr + term * ( expr - factor )% Reduce term : factor
19  expr + term * ( expr - term )% Reduce expr : expr - term
20 expr + term * ( expr )% shift )
21 expr + term * ( expr ) % Reduce factor : (expr)
22 expr + term ® factor % Reduce term : term * factor
23 expr + term % Reduce expr : expr + term
24 expr % Reduce expr
25 % Success!

shift-reduce <lles 3 A 5 any
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expression : expression PLUS expression
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def p_expression_plus(p):
'expression : expression PLUS expression'
ple] = p[1] + p[3]
print("PLUS Op.")
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Rule
Rule
Rule
Rule
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Rule
Rule
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s' ->» input

input -> input line

input -> line

line -> expression EQUAL

expression -> NUMBER

expression -> expression PLUS expression
expression -> expression MINUS expression
expression -> expression MULT expression
expression -> expression DIVS expression
expression -> expression POWER expression
expression -> MINUS expression

expression -> PARENTHESISL expression PARENTHESISR
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precedence =

def

def

def

def

def

def

def

def

def

('left', 'PLUS', 'MINUS'),
("left', 'MULT', 'DIVS'),
("left', 'MEG'),
('right', 'POWER'),

p_input(p):

"**‘input : imput line
| 1ine''*

pass

p_line(p):
'line : expression EQUAL®
print(f"The result is = {p[11}")

p_expression_number{p):
'expression : NUMBER'
ple1 = pll]

print (f"Mumber {p[11}")

p_expression_plus{p):

'expression : expression PLUS expression’
plel = p[1] + p[3]

print{"PLUS Op.™")

p_expression_minus(p)

'expression @ expression MINUS expression'
plel = p[1] - p[3]

print{"MINUS Op.™)

p_expression_mult{p):

'expression : expression MULT expression®
plel = p[1] * p[3]

print{"MULT Op.")

p_expression_div{p):
'expression : expression DIVS expression®
if p[3] == @:
print("Error: Division by zero"
ple] =@
else:
ple] = p[1] / p[3]
print("DIV Op.")

p_expression_poweri(p):

'expression : expression POWER expression'
p[@] = math.pow(p[1], p[31)

print{"Power Op.")

p_expression_negative(p):

'expression : MINUS expression %prec NEG®
ple1 = -p[2]

print("Negative Op."™)
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