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IR% Token 5, 130, TS position = 10 + 20 =R Token FIFK: [IDENTIFIER(position),
OPERATOR(=), NUMBER(10), OPERATOR(+), NUMBER(20)].
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if-else &H), RAXFTUBENMBAFEFFMLLRIZE, BIBXBEERF (W010). FRFE (W hello) M
RE (30 true M false)o

TR, RIEEDINEE (Lexer), EEDHBIMASRABFRSR, WHE Token 7R, FKITEX Token
A2, 4% IDENTIFIER. NUMBER. OPERATOR. KEYWORD %, LA, HAVEREHFZRMNEZFHAMER
89, IRFARIRTT. 8F. BERNXET, HITHEFR. §lW, T Python REBEZR TIiENE D T2sfi%
IZEE:

class TokenType:
IDENTIFIER = 'IDENTIFIER’
NUMBER = 'NUMBER’
OPERATOR = 'OPERATOR’
KEYWORD = "KEYWORD'

class Token:
def __init__(self, type, value):
self.type = type

self.value = value

def lexer(source):
tokens = []
pos = 0
while pos < len(source):
char = source[pos]
if char.isspace():
pos += 1
continue
elif char.isalpha():
start = pos
while pos < len(source) and source([pos].isalnum():
pos += 1
value = source[start:pos]
if value in ['if', 'else', 'true', 'false']:
tokens.append(Token(TokenType.KEYWORD, value))
else:
tokens.append(Token(TokenType.IDENTIFIER, value))
elif char.isdigit():
start = pos
while pos < len(source) and source[pos].isdigit():
pos +=1

value = int(source[start:pos])
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tokens.append(Token(TokenType.NUMBER, value))

35 elif char in "=+-%/(){}<>!=":
if char == '=' and pos + 1 < len(source) and source[pos+l] == '=':
57 tokens.append(Token(TokenType.OPERATOR, '=='))
pos += 2
39 else:

tokens.append(Token(TokenType.OPERATOR, char))
a pos += 1

else:

43 raise SuntaxError(f"FKHFH,:u{char}™)

return tokens

EXEABER, HITEXT Token FAH TokenType A RKFKT Token HEBHE, lexer RELBIIEH IR
BFREH, FAFREIXIRFIARFALR, fiil, HEINFEN, SREESNFERFFR, FIMEE X
BFITIRF, BIHFN, REUESHRFHERIR ALY, BIEZE/RN, RERFRFHASFRER (W0 -==),
HIRDERAEBIRNFRNNERE, NELATERIREEETEM,

EBEDMEE (Parser) MM NE Token PR, WtHZ ASTIR T =o HITEX AST TR EE, Wl
NumberlLiteral. BinaryExpression. AssignmentStatement. IfStatement &, FEHREATEZE, &K
MRS BT RECRAERARNFIED, 0, parse_expression RIGERIAN, ZEREBEEFMIAE;
parse_statement & IBiEA]; parse_program FEITENEF. UTREERT 59 LW

class ASTNode:

2 pass

sl class NumberLiteral (ASTNode):
def __init__(self, value):

6 self.value = value

s| class BinaryExpression(ASTNode):

def __init__(self, left, operator, right):
10 self.left = left

self.operator = operator

2 self.right = right

u|class AssignmentStatement (ASTNode):
def __init__(self, identifier, expression):
® self.identifier = identifier

self.expression = expression

class IfStatement(ASTNode):

20 def __init__(self, condition, then_branch, else_branch):
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self.condition = condition

self.then_branch = then_branch

self.else_branch else_branch
class Parser:
def __init__(self, tokens):
self.tokens = tokens

self.pos = 0

def current_token(self):
if self.pos < len(self.tokens):
return self.tokens[self.pos]

return None

def eat(self, token_type):

token = self.current_token()

if token and token.type == token_tuype:
self.pos +=1
return token

else:
raise SyntaxError(f"EiEE, {token_type}, 1B1EEI {token.type if token else 'EOF"}

= ")

def parse_expression(self):
left = self.parse_term()
while self.current_token() and self.current_token().type == TokenType.OPERATOR
< and self.current_token().value in ['+', '-"]:
operator = self.eat(TokenType.OPERATOR).value
right = self.parse_term()
left = BinaryExpression(left, operator, right)

return left

def parse_term(self):
left = self.parse_factor()
while self.current_token() and self.current_token().type == TokenType.OPERATOR
< and self.current_token().value in ['*', '/']:
operator = self.eat(TokenType.OPERATOR).value
right = self.parse_factor()
left = BinaryExpression(left, operator, right)

return left
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def parse_factor(self):
token = self.current_token()
if token.type == TokenType.NUMBER:
self.eat(TokenType.NUMBER)

return NumberLiteral(token.value)

elif token.type == TokenType.IDENTIFIER:

self.eat(TokenType.IDENTIFIER)
return Identifier(token.value)

elif token.value == "'’
self.eat(TokenType.OPERATOR)
expr = self.parse_expression()
self.eat(TokenType.OPERATOR)
return expr

else:

raise SyntaxError("EFEERIA")

def parse_statement(self):

token = self.current_token()

if token.type == TokenType.KEYWORD and token.value ==

return self.parse_if_statement()

elif token.type == TokenType.IDENTIFIER and self.pos + 1 < len(self.tokens) and

return self.parse_assignment()
else:

raise SyntaxError("KRFEA")

def parse_if_statement(self):
self.eat(TokenType.KEYWORD)
self.eat(TokenType.OPERATOR)

condition = self.parse_expression()

self.eat(TokenType.OPERATOR)
self.eat(TokenType.OPERATOR)

then_branch = self.parse_statement()

self.eat(TokenType.OPERATOR)

else_branch = None

if self.current_token() and self.current_token().type == TokenType.KEYWORD and

— self.current_token().value
self.eat(TokenType.KEYWORD)
self.eat(TokenType.OPERATOR)

vt_t,

< self.tokens[self.pos+1l].value == '=

'else’:

ift
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else_branch = self.parse_statement()
self.eat(TokenType.OPERATOR)

return IfStatement(condition, then_branch, else_branch)

def parse_assignment(self):
identifier = self.eat(TokenType.IDENTIFIER).value
self.eat(TokenType.OPERATOR)
expression = self.parse_expression()

return AssignmentStatement(identifier, expression)

def parse_program(self):
statements = []
while self.current_token():
statements.append(self.parse_statement())

return statements

EXBEARBH, BIEXT S AST TRERRTIEFLE, Parser HFEHBR)ITEEMBN Token 7,
BT parse_expression. parse_term #l parse_factor R RIEERFMARIER, Fl0, FrREE
parse_term FIB, RERSTFIEE; parse_if_statement REFRFZEIEG), WIB if XEF. &4
RIXAXMDZIBEG, eat HEBTFRIEFIEFE Token, REEARIHIROE,

fERE2E (Interpreter) HaZ#11T AST, EFEAERAERERETE, FAEE—IMFH, FHRETEZMENMET,
NI4T evaluate HKE, BYBH AST T RFHITRME. Flu0:

class Scope:
def __init__(self, parent=None):
self.variables = {}

self.parent = parent

def get(self, name):
if name in self.variables:
return self.variables[name]
elif self.parent:
return self.parent.get(name)
else:

raise NameError(f"XRENXZE,,: {name}™)

def set(self, name, value):

self.variables[name] = value

def evaluate(node, scope):

if isinstance(node, NumberLiteral):
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return node.value
elif isinstance(node, Identifier):
return scope.get(node.value)
elif isinstance(node, BinaryExpression):
left_val = evaluate(node.left, scope)
right_val = evaluate(node.right, scope)
if node.operator == "+':
return left_val + right_val
elif node.operator == "-":
return left_val - right_val
elif node.operator == "*':
return left_val * right_val
elif node.operator == '/':
return left_val / right_val
elif node.operator == '>":
return left_val > right_val
elif node.operator == '<':
return left_val < right_val
elif node.operator == '==":
return left_val == right_val
else:
raise RuntimeError(f"RHEERFT,: L {node.operator}™)
elif isinstance(node, AssignmentStatement):
value = evaluate(node.expression, scope)
scope.set(node.identifier, value)
return value
elif isinstance(node, IfStatement):
condition_val = evaluate(node.condition, scope)
if condition_val:
return evaluate(node.then_branch, scope)
else:
if node.else_branch:
return evaluate(node.else_branch, scope)
else:
return None

else:

raise RuntimeError(f"REITIS=IER : {type(node)}")

evaluate RERIET LB ITHNIRE, X TF BinaryExpression, BRFATEEATFHIE, AENE
EEA; WF AssignmentStatement, BIFERANEHEFENERE,; XTF IfStatement, BIFHMHFHAEHR
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ERITHMN D2 FREXFEBIERE, @ parent BHEXRNEEE LT,
&, BIAERENSIE, KBS run RBBHAIETE:

def run(source):
tokens = lexer(source)
parser = Parser(tokens)
program = parser.parse_program()
scope = Scope()
for statement in program:
result = evaluate(statement, scope)

return scope

MRS, FATATLBITREIAN x = 10 + 2 % (3 - 1); if (x > 18) { y=1; } else { y = 0; },
HIEETE x My WE, FE, HE B, %83 - 1182, BFLL 2184, AFM10814, BF 14 R
ATF 15, Rk y WHER 0,
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FTHEEY, EIWIERRRRIITIES, FIMNFRERX a + b, FHIBFIEERE LOAD a. LOAD b. ADD, X
BT BYIFF .

Just-In-Time (JIT) HwERESENMRA, ERASRBERFZHRAMENG, KERARITEE, B
REFMIRA, MohSHBERMMRK, BERFESRSIE,
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B, FT3INEREMIEREE.
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B AST, BREHITIER AST LILIhAEE, FATMFMESIZRAESE, BBRTEXSIZW V8 (JavaScript).
CPython #l Lua MEARRIE, XLASIEREBTELARBR, HERT BRI,
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