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

self.value = value

class Lexer:
def __init__(self, input_text):
self.input_text = input_text
self.position = 0

self.current_char = self.input_text[self.position] if self.input_text else None

def advance(self):
self.position += 1
if self.position >= len(self.input_text):
self.current_char = None
else:

self.input_text[self.position]

self.current_char

def skip_whitespace(self):
while self.current_char is not None and self.current_char.isspace():

self.advance()

def read_number(self):
result = "’

while self.current_char is not None and self.current_char.isdigit():
result += self.current_char
self.advance()

return int(result)

def read_identifier(self):
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4 FZL: BEADN — WEHRRIEEN 3

[}

result =
while self.current_char is not None and (self.current_char.isalnum() or self.
< current_char == '_'):
result += self.current_char
self.advance()

return result

def next_token(self):
while self.current_char is not None:
if self.current_char.isspace():
self.skip_whitespace()
continue
if self.current_char.isdigit():
return Token('NUMBER', self.read_number())
if self.current_char.isalpha() or self.current_char == "_':
identifier = self.read_identifier()
if identifier in KEYWORDS: # KEYWORDS RFUEMMIXEFFH, 40 'if', 'while’
return Token(identifier.upper(), identifier)
return Token('IDENTIFIER', identifier)
if self.current_char == '=
self.advance()
return Token('ASSIGN', '=')
if self.current_char ==
self.advance()
return Token('PLUS', '+')
# RPMBEHMIRIERNRTS
self.advance()

return Token('EOF', None)

EXEMAEA, Lexer KB advance HEAB I H AL E, HF) % B K # 4 read_number #]
read_identifier SRIBIVEFMIRIRF. next_token HiERZL, ERIFLEFRH, BI3=HE, RIEFH
KELREWENHI R, Fii0, BEHFER, ESRMMBEESRFFRHERAREY, BFEH, E2IRE
MRIRF, HRERTAXETF. XMGITHRE T IEEDTINESRENERY, AREIEEDITRME T T2/
HiNo
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RE— NIRRT R, RTEIE, HPEREREHRT 10, GREBES— I ZRREDR, ®RRFE (£
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1B 2, GIREH 3), XMEMEWMRIR TIZERNRARMES Y, FIMNFRETEIEZFIHIT. AST &
EEERMATRVER, ERNEBEMARERARLRERNHEZR R,

ATEX MiniScript BB, BANEAZEM BNF BIRTEARERMN, a0, BFBEZSMEAHMN, BEE
URFRENIEG. if BAH while 1B4); RAXAIU#H—THBAWE. HFLLR. T, BFEF. BEANE
i BRESIRZMEONFY; BaeEREANiEG (UPSER). if IBaM while 1B4; REAXMEE
Fia, WERUBMRTERFSMREN, HEBRFLLER,; BFLRXALEBIREMN, LEBIRERTINXR
BERMAEN; THEEFNINRZERAR, BFE—TTREMRFEERTAN, —TiRErUEEEIFNNS,
BR—TtREREATER; EATREERTF. FRE. IMRARHESANRER. XEMVHBRTIEERNE)T
BRI,

KINEE D ERET, HIIRABIATELITE, XE—MEWNEEEFEMNS %, Parser XEEEM tokens
(FRESREYIR) M current (HEITHERS]), UR—RIFEMEERKRIEZEMN, W parse_program,
parse_statement Fl parse_expression. #ZUHIGEFEARIESHEIOAERTERRE, FIMNERETRIAR,
EE TSR ORI IEFRAYAIN

UTR2— Parser OISR, BRINA#BTRALFWEED. KEH, parse_expression Hi&
MIEEFFIBLIE, M parse_assignment MEEZBAIMRMNERES, SURFAEBEEFLR,

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

self.current = 0

def peek(self):

return self.tokens[self.current] if self.current < len(self.tokens) else None

def advance(self):
if self.current < len(self.tokens):

self.current += 1

def parse_program(self):
statements = []
while self.peek() and self.peek().type != "EOF':
statements.append(self.parse_statement())

return Program(statements) # Program & AST BT HZE

def parse_statement(self):
token = self.peek()
if token.type == 'IF':
return self.parse_if_statement()
elif token.type == "WHILE':

return self.parse_while_statement()
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else:
expr = self.parse_expression()
if self.peek() and self.peek().type == "SEMICOLON':
self.advance()

return ExpressionStatement(expr) # ExpressionStatement RiEAIT =

def parse_expression(self):

return self.parse_assignment()

def parse_assignment(self):
left = self.parse_equality()
if self.peek() and self.peek().type == 'ASSIGN':
self.advance()
value = self.parse_assignment()
return Assign(left, value) # Assign BRETSZE

return left

def parse_equality(self):
left = self.parse_comparison()
while self.peek() and self.peek().type in ('EQ', 'NEQ'): # EQ #1 NEQ Fx~ ==
1=
operator = self.peek().type
self.advance()
right = self.parse_comparison()
left = BinaryOp(left, operator, right) # BinaryOp SITRFH=ZE

return left

# ZEASCI parse_comparison. parse_term FEHE

EXERIEH, Parser LB peek FEEEF UM S, MAHEEE, advance FEBHEIT—MNSH,
parse_expression MINEFIGHENT, FL TREIIEEENIMN, B9, 7 parse_assignment A, FNRIBE]
ES<TH, IMERETR; BN, REWBFNRER. XMAEBERTIEENNNERNE, HFOEHTE
B AST, BIBATRE, HITATUSKMBIERELSN, NREXPHIES, NMARERITMEIREEDL
HiNo
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RRRITRBRRZOMER, FITER AST HRITIHE. AT EMAERERENT R, KIVERLRER
i, XAFAEH AST TREXFENRITEE, flil, BFHLRERKEREE, M_TRFTRRTERATE
EAFREBHIITIEE, RN, THRATEFETSEMREEN, AR ER—FH, ZRIERERE, Bds
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SERREMR EMRARRR, 30, EWHRFEET S, visit_Number HiZREIIF(E; Eih0 TR ET =AY,
visit_BinaryOp Foi#!3iFinE FMAA FIMIREVE, AGRRBIRERNITHENEE, WEstt. M¥FE
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class Environment:
def __init__(self, parent=None):
self.vars = {}

self.parent = parent

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

raise NameError(f"XREXMZE  : {name}")

def set(self, name, value):

self.vars[name] = value

class Interpreter:
def __init__(self):

self.environment = Environment()

def visit(self, node):
method_name = f'visit_{type(node).__name__}"
method = getattr(self, method_name, self.generic_visit)

return method(node)

def generic_visit(self, node):

raise Exception(f &F visit_{type(node).__name__} 7%)

def visit_Number(self, node):

return node.value
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def visit_BinaryOp(self, node):

left = self.visit(node.left)

right = self.visit(node.right)

if node.operator == 'PLUS':
return left + right

elif node.operator == 'MINUS':
return left - right

elif node.operator == 'MULTIPLY':
return left * right

elif node.operator == 'DIVIDE':
return left / right

elif node.operator == 'EQ':
return left == right

# RNDIBHMIRIERT

else:

raise Exception(f"REZVERTL:L{node.operator}")

def visit_Assign(self, node):
value = self.visit(node.value)
self.environment.set(node.name, value)

return value

def visit_Variable(self, node):

return self.environment.get(node.name)

def visit_If(self, node):
condition = self.visit(node.condition)
if condition:
return self.visit(node.then_branch)
elif node.else_branch:
return self.visit(node.else_branch)

return None

def visit_While(self, node):
result = None
while self.visit(node.condition):
result = self.visit(node.body)

return result
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EXEEREEH, Interpreter 2MFMH visit AESARBENIT SIFRIGE. 5190, visit_Number HiFiR
BT RAY¥(E; visit_BinaryOp ERIIHEARREHNE, RAERBIZEFHRITEE, MINEFESFLR.
MNFWEET R, visit_Assign HTEEMREXNEHEMEIIMED,; W FLEETS, visit_Variable MIF
BHPRRE, EHRT S If # While B HAHBRAITH ZRBEIFE, XFIGITHART AST BEFHIT,
HABETEAGMRAXNXE: RAX=LEE, MEDRITRIEER—EREE, BIFNEERE, BMNLMTE
ENNSEFENICE, IESRIVFFENREHET T 7 &,
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R RRIZES PRIZOMER, RITFRITEABHENTTERNSEIT, £ MiniScript B, R A—MA
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HAVEHT function XIBF, BIE— Function WK, EWNREFMESH. RBFAMERANNFE (BTN
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BARFE), BEMSNES, ARERIFRPRITREUR.

UTR— P RESEIAIZ O AR, 1 & Interpreter FRMIBREE XM, H5IA Function £
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class Function:
def __init__(self, params, body, env):
self.params = params
self.body = body
self.env = env # EXBWIFE, BTFHE

class Interpreter:

# ZEINSARIEAE

def visit_FunctionDef(self, node):
func = Function(node.params, node.body, self.environment)
self.environment.set(node.name, func)

return func

def visit_Call(self, node):

func = self.visit(node.func)

args = [self.visit(arg) for arg in node.args]

if isinstance(func, Function):
new_env = Environment(parent=func.env) # RIEHIFE, KIFENTEXRIFE
for param, arg in zip(func.params, args):

new_env.set(param, arg)

old_env = self.environment

self.environment = new_env
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try:
result = self.visit(func.body)
finally:
self.environment = old_env
return result
else:

raise Exception(f"{func} AErERANEK")

EXEARIEH, visit_FunctionDef AEARIBRIMEN, ERIE— Function EHIHFMEEI L FIIFIEH,
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