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[E238Y A5 1]
EXP_SIZE = 60 # FIHA o ZOo|E st &
OPERATOR_NUMBER = 10 # HA HLEO| IH4eE QISH A4
MAX_SIZE_TABLE = 26 # =2|HS TAJ|E Q5 A4
size = 0 # AL}
keys = [''] * MAX_SIZE_TABLE  # CIAt2}Z HA517| 98t 228 L
values = [@] = MAX_SIZE TABLE # H|HAIZAFE AHZASH7| @t BHE (e =2 = 7|5}
NUM_OF_OPERAND = © # H|IARZ}O| JHAE Q|5 HA
NUM_OF_OPERATOR = @ # AMAO| JHHE QIS Hp
result_table = [] # A1 =2|HEE A 2Z5H7] Qs HE2g| 27t
expression_result = [] # ALE SHHAE MESHY| st Hz2e| 32t
class Operator:
def __init__(self, ¢ = "", headarrive = 0, next = None):
self.op = [''] * EXP_SIZE
self.HeadArrive = headarrive
self.Next = next
def Push(head, c):
Temp = head
if head.HeadArrive == 0:
head.Next = None # AEHO| EF L EO|E 2 Next= None(C ZEO A= Null)
head.HeadArrive = 1
head.op = ¢
return head # 5=/ 2|H
else:
while Temp.Next != None: # AEHO| EF L CE7t2| 2o}z
Temp = Temp.Next
NewNode = Operator() # MZL LC=Z= ot
NewNode.op = ¢
Temp.Next = NewNode
head.HeadArrive += 1
# 2 LEZ 2|E
def Pop(head):
Temp = head
if head.Next == None:
if head.HeadArrive == 0:
print("ZE X = Pop4t.\n")
return None
head.HeadArrive = 0
return head.op # AEHO| EFZFOl §|EE Z|H
else:
while Temp.Next.Next != None:
Temp = Temp.Next
Templ = Temp.Next
Temp.Next = None
head.HeadArrive -= 1
return Templ.op # HHE LEO FAQ EF LE X LEO FAE Z|H




def Peek(head):
Temp = head
if head.Next == None:
if head.HeadArrive ==
# printf("& 2= Peek@AF.\n")
return '\0’
return head.op # AEHO
else:
while Temp.Next != None:
Temp = Temp.Next
return Temp.op # HHE LE9 FAQt

guQ = 2™

class Value:
def __init__(self, c = "", value =[0], headarrive = 0, next = None):
self.exp = [[''] * EXP_SIZE for _ in range(EXP_SIZE)]
self.value = [0] * (1 << OPERATOR_NUMBER)
self.HeadArrive = headarrive
self.Next = next

* %

def Push(head, c, value):
Temp = head
if head.HeadArrive ==
head.Next = None # AEHO| EF L EO|E 2 Next= None(C ZEO A= Null)
head.HeadArrive = 1
head.exp = ¢
for i in range(@, 1 << NUM_OF_OPERAND):
head.value[i] = value[i]
return head # 5|EZfS 2|E
else:
while Temp.Next != None: # AEHO| EF L CIjt2| ZFO}Zt
Temp = Temp.Next
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NewNode = Value(c, 0) # MEE LEE=

Temp.Next = NewNode

NewNode.exp = ¢

for i in range(@, 1 << NUM_OF_OPERAND):
NewNode.value[i] = value[i]

head.HeadArrive += 1
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def Pop(head):
Temp = head
if head.Next == None:
if head.HeadArrive == 0:
printf("Z X2 E PopHAF.\n")
return None
head.HeadArrive = 0
return head # AEHO| EFZFO|
else:
while Temp.Next.Next != None:
Temp = Temp.Next
Templ = Temp.Next
Temp.Next = None
head.HeadArrive -= 1
return Templ # AH|HZE LEO| A0 B LE AH LEO ZAE EZ|H
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def check_and_despace(exp, num): # HAH| K 57tE[RA| U= E4 ZA7F 9=4]




hash_table = [0] * 26
i = len(exp) - 1
while i >= 0:
if not (exp[i].isalpha() or exp[i] ==
== ">" or exp[i] == "(' or exp[i] == ")"):
return False
elif exp[i].isalpha() and not hash_table[ord(exp[i]) - 65]:
hash_table[ord(exp[i]) - 65] = 1
num -= 1
elif exp[i] == "|"' or exp[i] == '&" or exp[i] == "!"' or exp[i] == '>":
global NUM_OF_OPERATOR
NUM_OF_OPERATOR += 1

1" or exp[i] == '&" or exp[i] == '!" or exp[i]

i-=1
if num ==
return True
return False

def get_index(key): # A HEob =2 ALMAZO| QEHAS HHetsH=
for i in range(0,size):
if keys[i] == key:

return i
return -1
def insert(key, value): # TA| HEof =2 HLAMAESS QIEAGH=E &

global size

index = get_index(key)

if index == -1:
keys[size] = key
values[size] = value
size += 1

else:
values[index] = value

def add_binary(a, b): # E2|E0| = YA HASo| £3US 27I5617| i3t B
lenl = len(a)
len2 = len(b)

carry = 0
i=1lenl -1
j=1len2 - 1

max_len = max(lenl, len2)
result = [''] * (max_len + 1)

while i >= 0 or j >= 0:
_sum = carry
if i >=0:
_sum += int(a[i])
i-=1
if j >= 0:
_sum += int(b[j])

carry = _sum >> 1
result[max_len] = str(_sum & 1)
max_len -= 1

if carry:
result = ['1'] + result
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return ''.join(result)

create_initial_table(num, letters): # 41 =2|EE

for i in range(num):
insert(letters[i], i)

total_row = 1 << num
arr = [[0] = (NUM_OF_OPERATOR + NUM_OF_OPERAND) for _

binary = ['0'] * num

for i in range(total_row):
for j in range(num):
if binary[j] == '1":
arr[il[jl =1
else:
arr[i][j]1 = @
binary = add_binary(binary, '1")

return arr

main_operation(expression): # = A= Zl
global expression_result, result_table
operator_stack = Operator()

value_stack = Value()

operator_stack.top = -1

value_stack.top = -1
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operator_string = ['!', '&', '>', 'I']
operator_hash = [0] * 128

operator_hash[ord('!"')] = 0
operator_hash[ord('&"')] =1
operator_hash[ord('>')] = 2
operator_hash[ord('}')] = 3
index = @
count = 0@

letters = ["'] * (NUM_OF_OPERAND * 2)
hash = [0] * 26

letters[count] = "\0@'

total_row = 1 << NUM_OF_OPERAND
popped_2 = [@] * total_row
popped_1 = [@] * total_row

value_vector = [0] * total_row

for i in range(len(operator_string)):
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in range(total_row)]




insert(operator_string[i], i)

for char in expression:
if char.isalpha() and hash[ord(char) - 65] == 0:
letters[count] = char
hash[ord(char) - 65] = 1
count += 1

result_table = create_initial table(NUM_OF _OPERAND, letters)

expression_result = [[''] * (EXP_SIZE) for _ in range(NUM_OF_OPERATOR + NUM_OF_OPERAND)]

Op_Stack = Operator()
Val_Stack = Value()

for i in range(@, NUM_OF_OPERAND):
expression_result[i] = letters[i]

index = 0
result_index = NUM_OF_OPERAND

while index < len(expression):
current = expression[index]

if current == '!' and expression[index + 1].isalpha(): # '!' T 0f EA| HEI7F 20f
index += 1
current = expression[index] # '!I' H0f| € A BH4E Qe

for i in range(@, total_row):

value_vector[i] = result_table[i][get_index(current) - 4] # 4 = |{ !,&,] } |
value_vector[i] = @ if (value_vector[i] == 1) else 1 # =EIZ/E E&A

result_table[i][result_index] = value_vector[i]
temp_string = "!"
temp_string = temp_string + current
expression_result[result_index] = temp_string
Val_Stack.Push(temp_string, value_vector)
result_index += 1

elif current == "(':
Op_Stack.Push(current)
elif current == ")':  # ') BAE %42 2 AMA F IHE H(pop) Al

temp_string = Op_Stack.Pop()

if Op_Stack.Peek() == '(': # AEHO| B0 Q= "("E THE W7l =2
if temp_string == "!': # AEH0| Q= HAZZE "I )

Popped_Val = Val_Stack.Pop() # &0 Q= LHAAE AEHQ A THH
exp_1 = Popped_Val.exp

for i in range(@, total_row):
result_table[i][result_index] = @ if (Popped_Val.value[i] == 1)

else 1 # =Elgfs 4

popped_1[i] = result_table[i][result_index]

temp_string = temp_string + exp_1

temp_string = Op_Stack.Pop() + temp_string + current # '('S & (pop)A|lZ
expression_result[result_index] = temp_string

Val_Stack.Push(temp_string, popped_1)

result_index += 1




else 0

else 0

else: # AEHO| ErQ|| Q= HALRT} "(C
E|

else: # AEHO| QU= ALEAZE "1'TF OFE mf
temp_from_stack = temp_string

Popped_Val = Val_Stack.Pop() # 2 B O EAZE AEHO|A 7
exp_2 = Popped_Val.exp
for i in range(@, total_row):
popped_2[i] = Popped_Val.value[i]
Popped_Val = Val_Stack.Pop() # = B O HAIZRIE AEHO|A 74X

exp_1 = Popped_Val.exp
for i in range(@, total_row):
popped_1[i] = Popped_Val.value[i]

exp_1l = exp_1 + temp_from_stack
exp_1l = exp_1 + exp_2
if temp_from_stack == '&":

for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 and popped_2[i] ==

elif temp_from_stack == '>':
for i in range(@, total_row):
if popped_1[i] == 1 and popped_2[i] == 0:
value_vector[i] = @
else:
value_vector[i] = 1
elif temp_from_stack == "}":
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 or popped_2[i] == 1

for i in range(@, total_row):
result_table[i][result_index] = value_vector[i]

exp_1 = Op_Stack.Pop() + exp_1 + current # '("E E(pop)AlZ
expression_result[result_index] = exp_1
result_index += 1

Val_Stack.Push(exp_1, value_vector)
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Popped_Val = Val_Stack.Pop() # &0
exp_1 = Popped_Val.exp

for i in range(@, total_row):
result_table[i][result_index] = @ if (Popped_Val.value[i] == 1)
# =2
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popped_1[i] = result_table[i][result_index]

temp_string = temp_string + exp_1
expression_result[result_index] = temp_string
Val_Stack.Push(temp_string, popped_1)
result_index += 1




temp_from_stack = Op_Stack.Pop() # AEHO| Bl Q= HAMZFE Pop()

Popped_Val = Val_Stack.Pop() # 2 H O oAZE AEHOA THWH
exp_2 = Popped_Val.exp
for i in range(@, total_row):

popped_2[i] = Popped_Val.value[i]

Popped_Val = Val_Stack.Pop() # Z Hp moAZE AEHOA THWH
exp_1 = Popped_Val.exp
for i in range(@, total_row):

popped_1[i] = Popped_Val.value[i]

exp_1

exp_1

exp_1 + temp_from_stack
exp_1 + exp_2

if temp_from_stack == '&":
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 and popped_2[i] == else

elif temp_from_stack == '>':
for i in range(@, total_row):
if popped_1[i] == 1 and popped_2[i] == 0:
value_vector[i] = 0
else:
value_vector[i]
elif temp_from_stack == '}':
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 or popped_2[i] == else 0

1

for i in range(@, total_row):
result_table[i][result_index] = value_vector[i]

exp_1 = Op_Stack.Pop() + exp_1 + current # '('"E E(pop)AlZ
expression_result[result_index] = exp_1

result_index += 1

Val_Stack.Push(exp_1, value_vector)

elif current.isalpha(): # oY 2A7F My HLEY AL
for i in range(@, total_row):
value_vector[i] = result_table[i][get_index(current) - 4] #4=1{1, &,

temp_string = current
Val_Stack.Push(temp_string, value_vector)

else: # NS 2A7F =2 HARY L
if precedence[get_index(Op_Stack.Peek()) + 1][get_index(current) + 1] == 0@
# AEHOl O =3
if Op_Stack.Peek() == '!':  # AEHO| QU= ALRIZE "1'Y Oj

temp_string = Op_Stack.Pop()  # "!"
Popp6d_va]- = Val_Stack.Pop() # Eﬂ"(}” %E E'ﬁnA_}-ZI'% ﬁE—ﬂO‘”}\'I 7)_||I_:|'_|
exp_1 = Popped_Val.exp

for i in range(@, total_row):
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result_table[i][result_index] = @ if (Popped_Val.value[i] == 1) else

o
popped_1[i] = result_table[i][result_index]
temp_string = temp_string + exp_1
expression_result[result_index] = temp_string
Val_Stack.Push(temp_string, popped_1)
result_index += 1
Op_Stack.Push(current)
else: # AEMO| U= HAZZE '1'TF ObE f

temp_from_stack = Op_Stack.Pop()

Popped_Val = Val_Stack.Pop() # A B OD|EHAMAE AEBIQ A 7HH
exp_2 = Popped_Val.exp
for i in range(@, total_row):
popped_2[i] = Popped_Val.value[i]
Popped_Val = Val_Stack.Pop() # = HA D HAES AEHOA THWH

exp_1 = Popped_Val.exp
for i in range(@, total_row):
popped_1[i] = Popped_Val.value[i]

exp_1 = exp_1 + temp_from_stack

exp:1 exp_1 + exp_2

if temp_from_stack == '&":
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 and popped_2[i] == 1 else

elif temp_from_stack == '>':
for i in range(@, total_row):
if popped_1[i] == 1 and popped_2[i] == 0:
value_vector[i] = @
else:
value_vector[i] = 1
elif temp_from_stack == "}':
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 or popped_2[i] == 1 else

for i in range(@, total_row):
result_table[i][result_index] = value_vector[i]

expression_result[result_index] = exp_1
result_index += 1

Val_Stack.Push(exp_1, value_vector)

Op_Stack.Push(current)

elif precedence[get_index(Op_Stack.Peek()) + 1][get_index(current) + 1] == 1:

# inputO| AEHHC} 2o
Op_Stack.Push(current)

index += 1




# Operator AEHO| HOF U= AS EH(pop)AlH
while Op_Stack.HeadArrive != 0:

if Op_Stack.Peek() == '!": # AEHO| Q= HARZE "1 O
temp_string = Op_Stack.Pop() #
Popped_Val = Val_Stack.Pop() # Eof| Q= O HMAS AEHO|A 7HH
exp_1 = Popped_Val.exp

for i in range(@, total_row):
result_table[i][result_index] = @ if (Popped_Val.value[i] == 1) else 1
I.

popped_1[i] = result_table[i][result_index]

temp_string = temp_string + exp_1
expression_result[result_index] = temp_string
Val_Stack.Push(temp_string, popped_1)
result_index += 1

else :
temp_from_stack = Op_Stack.Pop()

popped_value = Val_Stack.Pop()
exp_2 = popped_value.exp
popped_2 = popped_value.value[:total_row]

popped_value = Val_Stack.Pop()
exp_1 = popped_value.exp
popped_1 = popped_value.value[:total_row]

exp_1 = exp_1 + temp_from_stack

exp:l exp_1l + exp_2

if temp_from_stack == '&":
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 and popped_2[i] == 1 else @
elif temp_from_stack == '>':
for i in range(@, total_row):
if popped_1[i] == 1 and popped_2[i] == 0:
value_vector[i] = @
else:
value_vector[i] = 1
elif temp_from_stack == "}':
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 or popped_2[i] == 1 else @

for i in range(@, total_row):
result_table[i][result_index] = value_vector[i]

expression_result[result_index] = exp_1
result_index += 1

Val_Stack.Push(exp_1, value_vector)
def display_and_write_on_file():
outputFile = open("Truth Table.txt", "w")

spaces = [@] * (NUM_OF_OPERAND + NUM_OF_OPERATOR)
total_row = 1 << NUM_OF_OPERAND




print
print("\u250c”, end = "");
# outputFile.write("\u250c");

for j in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):
spaces[j] = len(expression_result[j]) + 2

for i in range(@, spaces[j]):
print("\u2500", end = "")
# outputFile.write("\x2500")

if j !'= (NUM_OF_OPERAND + NUM_OF_OPERATOR) - 1:
print("\u252c", end = "")
# outputFile.write("\x252c")

print("\u2510\n\u2502", end = "")
# outputFile.write("\x2510\n\x2502")

for j in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):
print(' ', expression_result[j], ' ', end = "", sep = "")
outputFile.write(" " + expression_result[j] + " ")
print("\u2502", end = "")
# outputFile.write("\x2502")

print("\n\u251c", end = "")
# outputFile.write("\n\x251c")
outputFile.write("\n")

for j in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):

for i in range(@, spaces[j]):
print("\u2500", end = "")
# outputFile.write("\x2500")

if j != (NUM_OF_OPERAND + NUM_OF_OPERATOR) - 1:
print("\u253c", end = "")
# outputFile.write("\x253c")

print("\u2524", end = "")
# outputFile.write("\x2524")

for i in range(0@, total_row):
print()
outputFile.write("\n")
print("\u2502", end = "")
# outputFile.write("\x2502")

for j in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):
if spaces[j] % 2 == 1:

for m in range(@, spaces[j] // 2):
print(" ", end = "")
outputFile.write(" ")

if result_table[i][j] == 1:
print("T", end = "");
outputFile.write("T");

elif result_table[i][j] == 0:
print("F", end = "");




outputFile.write("F");

for m in range(@, spaces[j] // 2):
print(" ", end = "")
outputFile.write(" ")

else :

for m in range(@, (spaces[j] // 2) - 1):
print(" ", end = "")
outputFile.write(" ")

if result_table[i][j] == 1:
print("T", end = "");
outputFile.write("T");

elif result_table[i][j] == ©:
print("F", end = "");
outputFile.write("F");

for m in range(@, spaces[j] // 2):
print(" ", end = "")
outputFile.write(" ™)

print("\u2502", end = "")
# outputFile.write("\x2502")

if i != total_row - 1:
print("\n\u251c", end = "")
# outputFile.write("\n\x251c")
# outputFile.write("\n")

for k in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):
for m in range(@, spaces[k]):
print("\u2500", end = "")
# outputFile.write("\x2500")

if k != (NUM_OF_OPERAND + NUM_OF_OPERATOR) - 1:
print("\u253c", end = "")
# outputFile.write("\x253c")

print("\u2524", end = "")
# outputFile.write("\x2524")

print("\n\u2514", end = "")
# outputFile.write("\n\x2514")
# outputFile.write("\n")

for k in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):
for m in range(@, spaces[k]):
print("\u2500", end = "")
# outputFile.write("\x2500")

if k != (NUM_OF_OPERAND + NUM_OF_OPERATOR) - 1:
print("\u2534", end = "")
# outputFile.write("\x2534")

print("\u2518", end = "")
# outputFile.write("\x2518")

print("\n")
outputFile.close()




if __name__ == "__main__
NUM_OF_OPERAND = 2
expression
expression

print (‘L EH HHY

AO|CHN\a")
else:
main_operation(expression)

display_and_write_on_file()

# 1(1(P&Q)&(!PIQ))
#1(P&Q & (P} Q)
#10CCCCPE))N))

# 1A e!P>I(Pi)))))))

input("REHEAHE Y™Hotet.
expression.replace(" ', '")
if not check_and_despace(expression, NUM_OF_OPERAND):

P ")

[Z2I2 A 2]
EXP_SIZE = 50 # AHPAH O ZO|E st &=
OPERATOR_NUMBER = 10 # A HEo| JH+E st
MAX_SIZE_TABLE = 26 # =2|EQ| AV|E QI3 A
size = 0 # A}
keys = [''] = MAX_SIZE_TABLE # AMAE AHASH7| st ZAYE HHE
values = [0] * MAX_SIZE TABLE # H|EAZIZ A Z5}7| 28 HHE (002 27|35}
NUM_OF_OPERAND = @ # H|HLMZO| I+E ISt HE
NUM_OF_OPERATOR = @ # HAZLO| 4B QIS He
result_table = [] # 20 =2|HEE A&t s 4z St
expression_result = [] # ALHE FHHAHE M5 st K22l 37t

class Operator:
def __init__(self, c =
self.op = [''] * EXP_SIZE
self.HeadArrive = headarrive
self.Next = next

def Push(head, c):
Temp = head

if head.HeadArrive ==

Temp = Temp.Next

NewNode = Operator(c, 0)
Temp.Next = NewNode
head.HeadArrive += 1

def Pop(head):
Temp = head
if head.Next == None:
if head.HeadArrive ==
print("Z X = PopH4Lt.\n")

head.Next = None # AEHO| Ef LEQO|IBEZ
head.HeadArrive = 1
head.op = ¢
return head # S| E3ts 2Y
else:
while Temp.Next != None: # AEHO| EfO =2

# ME2 LEE

, headarrive = 0, next = None):

Next= None(C T EO|A = Null)
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return None
head.HeadArrive = 0
return head.op # AEHO
else:
while Temp.Next.Next != None:
Temp = Temp.Next
Templ = Temp.Next
Temp.Next = None
head.HeadArrive -= 1
return Templ.op[head.HeadArrive] # HAHE LEQO FAQFEN LE RH LEO 2
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def Peek(head):
Temp = head
if head.Next == None:
if head.HeadArrive ==
# printf("E 2=l PeekEAt.\n")
return '\0'
return head.op # AEHO| EfZIOI SEE 2|E
else:
while Temp.Next != None:
Temp = Temp.Next
return Temp # AHE LEO FALE LE ZY LEO FAE Z|H

class Value:
def __init__(self, c = "", value =[0], headarrive = @, next = None):
self.exp = [['"'] * EXP_SIZE for _ in range(EXP_SIZE)]
self.value = [0] * (1 << OPERATOR_NUMBER)
self.HeadArrive = headarrive
self.Next = next

* %

def Push(head, c, value):
Temp = head
if head.HeadArrive == 0:
head.Next = None # AEHO| EF L EO|BEZ Next= None(C ZEH A= Null)
head.HeadArrive = 1
head.exp = ¢
for i in range(@, 1 << NUM_OF_OPERAND):
head.value[i] = value[i]
return head # | E4S 2 H
else:
while Temp.Next != None: # AEBHO| EF L CtA| 2otz
Temp = Temp.Next

NewNode = Value(c, 0) # M2 L& ot

Temp.Next = NewNode

NewNode.exp = ¢

for i in range(@, 1 << NUM_OF_OPERAND):
NewNode.value[i] = value[i]

head.HeadArrive += 1

# ME2& EE Z|H

def Pop(head):
Temp = head
if head.Next == None:
if head.HeadArrive ==
printf("Z X2 E PopH4Lt.\n")
return None




head.HeadArrive = 0
return head # AEHO
else:
while Temp.Next.Next != None:
Temp = Temp.Next
Templ = Temp.Next
Temp.Next = None
head.HeadArrive -= 1
return Templ # MHE LEO FAQ E LE Z2Y LEO FAE Z|H
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def check_and_despace(exp, num):
hash_table = [0] * 26
i = len(exp) - 1
while i >= 0:
if not (exp[i].isalpha() or exp[i] ==
== ">" or exp[i] == "(' or exp[i] == ")"):
return False
elif exp[i].isalpha() and not hash_table[ord(exp[i]) - 65]:
hash_table[ord(exp[i]) - 65] = 1
num -= 1
elif exp[i] == "|' or exp[i] == '&" or exp[i] == '!' or exp[i] == '>":
global NUM_OF_OPERATOR
NUM_OF _OPERATOR += 1

1" or exp[i] == '&" or exp[i] == "!" or exp[i]

i-=1
if num ==
return True
return False

def get_index(key):
for i in range(0,size):
if keys[i] == key:
return i
return -1

def insert(key, value):

global size

index = get_index(key)

if index == -1:
keys[size] = key
values[size] = value
size += 1

else:
values[index] = value

def get(key):
index = get_index(key)
if index == -1:
return -1
return values[index]

def add_binary(a, b):
lenl = len(a)
len2 = len(b)

carry =0
i=1lenl -1
j=1len2 -1

max_len = max(lenl, len2)




result = [''] * (max_len + 1)

while i >= 0 or j >= 0:

_sum = carry

if 1 >= 0:
_sum += int(a[i])
i-=1

if j >= 0:
_sum += int(b[j])
j =1

carry = _sum >> 1
result[max_len] = str(_sum & 1)
max_len -= 1

if carry:
result = ['1'] + result

return ''.join(result)
def create_initial_table(num, letters):
for i in range(num):
insert(letters[i], i)

total_row = 1 << num

arr = [[@0] * (NUM_OF_OPERATOR + NUM_OF_OPERAND) for _ in range(total_row)]

binary = ['0'] * num

for i in range(total_row):
for j in range(num):
if binary[j] == '1":
arr[il[jl =1
else:
arr[il[j]1 =0
binary = add_binary(binary, '1")

return arr

def main_operation(expression):
global expression_result, result_table
operator_stack = Operator()
value_stack = Value()
operator_stack.top = -1
value_stack.top = -1
# UE
precedence = [
[]'Jl) 1)1)1])
[1)1)0)0)0])
[1,1,0,0,0],
[1)1J0)0)0]J
[1J1)0)0)0]
]

operator_string = ['!", '&", '>', "|']
operator_hash = [0] * 128
operator_hash[ord('!"')] = 0




operator_hash[ord('&"')] =1
operator_hash[ord('>")]
operator_hash[ord('}{')] = 3

n
N

index = @

count = 0@

letters = ["'] * (NUM_OF_OPERAND * 2)
hash = [0] * 26

letters[count] = "\@'

total_row = 1 << NUM_OF_OPERAND
popped_2 = [0] * total_row
popped_1 = [0] * total_row
value_vector = [0] * total_row

for i in range(len(operator_string)):
insert(operator_string[i], i)

for char in expression:
if char.isalpha() and hash[ord(char) - 65] == 0:
letters[count] = char
hash[ord(char) - 65] = 1
count += 1

result_table = create_initial table(NUM_OF _OPERAND, letters)

expression_result = [[''] * (EXP_SIZE) for _ in range(NUM_OF_OPERATOR + NUM_OF_OPERAND)]

Op_Stack = Operator()
Val_Stack = Value()

for i in range(@, NUM_OF_OPERAND):
expression_result[i] = letters[i]

index = @
result_index = NUM_OF_OPERAND

while index < len(expression):
current = expression[index]

if current.isalpha(): #ollT EAF HA HELYU HL
for i in range(@, total_row):
value_vector[i] = result_table[i][get_index(current) - 4] #4=1{1, &,
>s 1 1
temp_string = current
Val_Stack.Push(temp_string, value_vector)
else: # ol EA7L =2 AMAY F2
if current == '!":
index += 1
current = expression[index] #'1 S0 2 HA HLEE 92
for i in range(@, total_row):
value_vector[i] = result_table[i][get_index(current) - 4] #a4=1{1,
& >, 1 i
value_vector[i] = @ if (value_vector[i] == 1) else 1 # =S B4A

result_table[i][result_index] = value_vector[i]




temp_string =
temp_string = temp_string + current
expression_result[result_index] = temp_string
Val_Stack.Push(temp_string, value_vector)
result_index += 1

elif precedence[get_index(Op_Stack.Peek()) + 1][get_index(current) + 1] == 0 :
# ABHO| O 52

temp_from_stack = Op_Stack.Pop()

Popped_Val = Val_Stack.Pop() # AU T HAARE AEHOA THY
exp_2 = Popped_Val.exp
for i in range(0@, total_row):

popped_2[i] = Popped_Val.value[i]

Popped_Val = Val_Stack.Pop() # FHMY IO
exp_1 = Popped_Val.exp
for i in range(@, total_row):

popped_1[i] = Popped_Val.value[i]

HLUAE AEOM THH

exp_1

exp_1

exp_1 + temp_from_stack
exp_1 + exp_2

if temp_from_stack == '&":
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 and popped_2[i] == 1 else 0
elif temp_from_stack == '>':
for i in range(@, total_row):
if popped_1[i] == 1 and popped_2[i] == 0:
value_vector[i] = @
else:
value_vector[i]
elif temp_from_stack == "}":
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 or popped_2[i] == 1 else 0

1

for i in range(@, total_row):
result_table[i][result_index] = value_vector[i]

expression_result[result_index] = exp_1
result_index += 1

Val_Stack.Push(exp_1, value_vector)
Op_Stack.Push(current)

elif precedence[get_index(Op_Stack.Peek()) + 1][get_index(current) + 1] == 1:
# inputO| ABHECI O 52
Op_Stack.Push(current)
index += 1

# Operator AEMO| EHOF U= AS E(pop) Al
while Op_Stack.HeadArrive != 0:
temp_from_stack = Op_Stack.Pop()




popped_value = Val_Stack.Pop()
exp_2 = popped_value.exp
popped_2 = popped_value.value[:total_row]

popped_value = Val_Stack.Pop()
exp_1 = popped_value.exp
popped_1 = popped_value.value[:total_row]

exp_1 = exp_1 + temp_from_stack
exp_1l = exp_1 + exp_2

if temp_from_stack == '&':
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 and popped_2[i] == 1 else 0
elif temp_from_stack == '>":
for i in range(@, total_row):
if popped_1[i] == 1 and popped_2[i] == 0:
value_vector[i] = 0
else:
value_vector[i] = 1
elif temp_from_stack == "}':
for i in range(@, total_row):
value_vector[i] = 1 if popped_1[i] == 1 or popped_2[i] == 1 else 0

for i in range(@, total_row):
result_table[i][result_index] = value_vector[i]

expression_result[result_index] = exp_1
result_index += 1

Val_Stack.Push(exp_1, value_vector)
# Truth Table.txtO]] A& ZIt =2|&F

def display_and_write_on_file():
outputFile = open("Truth Table.txt", "w")

mju

=4

spaces = [@] * (NUM_OF_OPERAND + NUM_OF_OPERATOR)
total_row = 1 << NUM_OF_OPERAND

print
print("\u250c", end = "");
# outputFile.write("\u250c");

for j in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):
spaces[j] = len(expression_result[j]) + 2

for i in range(@, spaces[j]):
print("\u2500", end = "")
# outputFile.write("\x2500")

if j !'= (NUM_OF_OPERAND + NUM_OF_OPERATOR) - 1:
print("\u252c", end = "")
# outputFile.write("\x252c")

print("\u2510\n\u2502", end = "")
# outputFile.write("\x2510\n\x2502")

for j in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):
print(" ', expression_result[j], ' ', end = "", sep = "")




outputFile.write(" " + expression_result[j] + " ")
print("\u2502", end = "")
# outputFile.write("\x2502")

print("\n\u251c", end = "")
# outputFile.write("\n\x251c")
outputFile.write("\n")

for j in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):

for i in range(@, spaces[j]):
print("\u2500", end = "")
# outputFile.write("\x2500")

if j !'= (NUM_OF_OPERAND + NUM_OF_OPERATOR) - 1:
print("\u253c", end = "")
# outputFile.write("\x253c")

print("\u2524", end = "")
# outputFile.write("\x2524")

for i in range(@, total_row):
print()
outputFile.write("\n")
print("\u2502", end = "")
# outputFile.write("\x2502")

for j in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):
if spaces[j] % 2 == 1:

for m in range(@, spaces[j] // 2):
print(" ", end = "")
outputFile.write(" ")

if result_table[i][j] == 1:
print("T", end = "");
outputFile.write("T");

elif result_table[i][j] == ©:
print("F", end = "");
outputFile.write("F");

for m in range(@, spaces[j] // 2):
print(" ", end = "")
outputFile.write(" ")

else :

for m in range(@, (spaces[j] // 2) - 1):
print(" ", end = "")
outputFile.write(" ")

if result_table[i][j] == 1:
print("T", end = "");
outputFile.write("T");

elif result_table[i][j] == ©:
print("F", end = "");
outputFile.write("F");

for m in range(@, spaces[j] // 2):
print(" ", end = "")
outputFile.write(" ")

print("\u2502", end = "")
# outputFile.write("\x2502")




if i != total_row - 1:
print("\n\u251c", end = "")
# outputFile.write("\n\x251c")
# outputFile.write("\n")

for k in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):
for m in range(@, spaces[k]):
print("\u2500", end = "")
# outputFile.write("\x2500")

if k != (NUM_OF_OPERAND + NUM_OF_OPERATOR) - 1:
print("\u253c", end = "")
# outputFile.write("\x253c")

print("\u2524", end = "")
# outputFile.write("\x2524")

print("\n\u2514", end = "")
# outputFile.write("\n\x2514")
# outputFile.write("\n")

for k in range(@, (NUM_OF_OPERAND + NUM_OF_OPERATOR)):
for m in range(@, spaces[k]):
print("\u2500", end = "")
# outputFile.write("\x2500")

if k != (NUM_OF_OPERAND + NUM_OF_OPERATOR) - 1:
print("\u2534", end = "")
# outputFile.write("\x2534")

print("\u2518", end = "")
# outputFile.write("\x2518")

print("\n")
outputFile.close()

if __name__ == "__main__
NUM_OF_OPERAND = int(input("HA| H%9| /W45 AU=stet.: "))
expression = input("EHHAE Y=SIEE.: )

expression = expression.replace(' ', '")

if not check_and_despace(expression, NUM_OF_OPERAND):
print("& X E FHHAO|CHN\a")

else:
main_operation(expression)
display_and_write_on_file()

(Z2I23Y Ag 3]

from __future__ import print_function
from sys import stdin

def printf(str, *args):




print(str % args, end = '")

for i in range(1, 2001):

Per_num = @ # 52| &2 T
i=1 # U5 5 Ha
#EtEFOR i0f st Hix52 &5 A
while j < i:
if(i % j) == 0:
Per_num += j
j+=1

# AAHE b iZt0] 2o etMsfEtn £
if Per_num == i:

printf("%5d = 2tZ£0|CH\n" % 1)

N

stdin.readline()




