interpreter1.py

# A simple abstract syntax tree expression evaluator

def Atom(exp):

    return isinstance(exp, int)

def Eval(exp):

    if Atom(exp):

        return exp

    if len(exp) == 3:

        op, a, b = exp

        if op == "+":

            return Eval(a) + Eval(b)

        elif op == "-":

            return Eval(a) - Eval(b)

        elif op == "*":

            return Eval(a) * Eval(b)

        elif op == "/":

            return Eval(a) / Eval(b)

        elif op == "//":

            return Eval(a) // Eval(b)

        elif op == "%":

            return Eval(a) % Eval(b)

    if len(exp) == 2:

        op, a = exp

        if op == "-":

            return - Eval(a)

    print("+++ERROR:", exp)

#-----------------------------------------------

# try this out 

EXPRESSION = ("+", ("*", 2, 2), ("-", 1))

print("Expression is:", EXPRESSION)

print("Value is", Eval(EXPRESSION))

interpreter2.py
# A slightly more complex abstract syntax tree expression evaluator

def Atom(exp):

    return isinstance(exp, (int, float, bool))

def Eval(exp):

    if Atom(exp):

        return exp

    if len(exp) == 3:

        op, a, b = exp

        ev_a, ev_b = Eval(a), Eval(b)

        if op == "+":

            return ev_a + ev_b

        elif op == "-":

            return ev_a - ev_b

        elif op == "*":

            return ev_a * ev_b

        elif op == "/":

            return ev_a / ev_b

        elif op == "//":

            return ev_a // ev_b

        elif op == "%":

            return ev_a % ev_b

        elif op == "==":

            return ev_a == ev_b

        elif op == "!=":

            return ev_a != ev_b

        elif op == ">":

            return ev_a > ev_b

        elif op == "<":

            return ev_a < ev_b

        elif op == ">=":

            return ev_a >= ev_b

        elif op == "<=":

            return ev_a <= ev_b

        elif op == "and":

            return ev_a and ev_b

        elif op == "or":

            return ev_a or ev_b

    if len(exp) == 2:

        op, a = exp

        ev_a = Eval(a)

        if op == "-":

            return - ev_a

        elif op == "not":

            return not ev_a

    print("+++ERROR:", exp)

#-----------------------------------------------

# try this out 

EXPRESSION = (">", ("*", 2, 2), ("-", 1))

print("Expression is:", EXPRESSION)

print("Value is", Eval(EXPRESSION))

interpreter3.py
# An abstract syntax tree evaluator with blocks and variables

environment = {} # this is where variables will live

def Name(exp):

    return isinstance(exp, str)

def Atom(exp):

    return isinstance(exp, (int, float, bool))

def Eval(exp):

    # Variable look-up

    if Name(exp):

        return environment[exp]

    # Other primitive types are just themselves

    if Atom(exp):

        return exp

    # Statements

    op, rest = exp[0], exp[1:]

    if op == "block":

        for e in rest:

            Eval(e)

        return

    elif op == "assign":

        var, a = rest

        environment[var] = Eval(a)

        return

# Ordinary expressions    

    if len(exp) == 3:

        op, a, b = exp

        ev_a, ev_b = Eval(a), Eval(b)

        if op == "+":

            return ev_a + ev_b

        elif op == "-":

            return ev_a - ev_b

        elif op == "*":

            return ev_a * ev_b

        elif op == "/":

            return ev_a / ev_b

        elif op == "//":

            return ev_a // ev_b

        elif op == "%":

            return ev_a % ev_b

        elif op == "==":

            return ev_a == ev_b

        elif op == "!=":

            return ev_a != ev_b

        elif op == ">":

            return ev_a > ev_b

        elif op == "<":

            return ev_a < ev_b

        elif op == ">=":

            return ev_a >= ev_b

        elif op == "<=":

            return ev_a <= ev_b

        elif op == "and":

            return ev_a and ev_b

        elif op == "or":

            return ev_a or ev_b

    if len(exp) == 2:

        op, a = exp

        ev_a = Eval(a)

        if op == "-":

            return - ev_a

        elif op == "not":

            return not ev_a

        elif op == "print":

            print(ev_a)

            return

    print("+++ERROR:", exp)

#-----------------------------------------------

# try this out 

PROGRAM = \

        ("block",

         ("assign", "a", 1),

         ("assign", "b", ("+", "a", 2)),

         ("print",  "b")

         )

print("Program is:")

print(PROGRAM)

print("Program execution follows:")

Eval(PROGRAM)

primes-printer.py
# Print primes up to 100
candidate = 2

while candidate < 100:

    trial = 2

    no_factors = True

    while no_factors and trial <= candidate // 2:

        if candidate % trial == 0:

            no_factors = False

        trial = trial + 1

    if no_factors:

        print(candidate)

    candidate = candidate + 1
interpreter4.py
# An abstract syntax tree evaluator with if and while

environment = {} # this is where variables will live

def Name(exp):

    return isinstance(exp, str)

def Atom(exp):

    return isinstance(exp, (int, float, bool))

def Eval(exp):

    # Variable look-up

    if Name(exp):

        return environment[exp]

    # Other primitive types are just themselves

    if Atom(exp):

        return exp

    # Statements

    op, rest = exp[0], exp[1:]

    if op == "block":

        for e in rest:

            Eval(e)

        return

    elif op == "assign":

        var, a = rest

        environment[var] = Eval(a)

        return

    elif op == "if":

        cond, body = rest

        if Eval(cond):

            Eval(body)

        return

    elif op == "while":

        cond, body = rest

        while Eval(cond):

            Eval(body)

        return

    # Ordinary expressions    

    if len(exp) == 3:

        op, a, b = exp

        ev_a, ev_b = Eval(a), Eval(b)

        if op == "+":

            return ev_a + ev_b

        elif op == "-":

            return ev_a - ev_b

        elif op == "*":

            return ev_a * ev_b

        elif op == "/":

            return ev_a / ev_b

        elif op == "//":

            return ev_a // ev_b

        elif op == "%":

            return ev_a % ev_b

        elif op == "==":

            return ev_a == ev_b

        elif op == "!=":

            return ev_a != ev_b

        elif op == ">":

            return ev_a > ev_b

        elif op == "<":

            return ev_a < ev_b

        elif op == ">=":

            return ev_a >= ev_b

        elif op == "<=":

            return ev_a <= ev_b

        elif op == "and":

            return ev_a and ev_b

        elif op == "or":

            return ev_a or ev_b

    if len(exp) == 2:

        op, a = exp

        ev_a = Eval(a)

        if op == "-":

            return - ev_a

        elif op == "not":

            return not ev_a

        elif op == "print":

            print(ev_a)

            return

    print("+++ERROR:", exp)        

#-----------------------------------------------

# try this out 

PROGRAM = \

        ("block",

         ("assign", "candidate", 2),

         ("while", ("<", "candidate", 100),

          ("block",

           ("assign", "trial", 2),

           ("assign", "no_factors", True),

           ("while", ("and", "no_factors",

                             ("<=", "trial", ("//", "candidate", 2))),

            ("block",

             ("if", ("==", ("%", "candidate", "trial"), 0),

              ("block",

               ("assign", "no_factors", False),

               ),

              ),

             ("assign", "trial", ("+", "trial", 1)),

             ),

            ),

            ("if", "no_factors",

             ("block",

              ("print", "candidate"),

              ),

             ),

            ("assign", "candidate", ("+", "candidate", 1)),

            ),

           ),

          )

print("Program is:")

print(PROGRAM)

print("Program execution follows:")

Eval(PROGRAM)
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