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from __future__ import print_function
from sys import stdin, stdout, exit
from math import ceil

from collections import OrderedDict
import re

def printf(str, *args):
print(str % args, end=")

# 0 =3 A(TY, B#EEY) 22 W82 &3517| flst Seauct
class Writer:
def __init_ (self, *writers):
self.writers = writers

def write(self, text):

for w in self.writers:
| = w.write(text)
return |

# MO 2 FHE ABO| HEAME| o o tte|E 2[0[5t= NodeY L Tt
class Node:
def _init_ (self, value = 0, headarrive = 0, modify="", next=None):

self.Value = value
# SHYN £ DAMXe| TE|gE He HaYL o
self.HeadArrive = headarrive
# Stack®| head?t H|O|QU=X| HO{QUX|] E2X|E TH-SH= HYLICH
self. Modify = modify
# 2P EA A £ DMK}, AMXE0| SOUE EXE SHYLICH
self.Next = next
# Lt =EE 7t2|7|l= &M Z ol QL Cf

def Push(head, value, modify = ""):

Temp = head

if head.HeadArrive ==
head.Value = value
head.Next = None # Z[&Ett = EO[7[M{Z0| Next= Null(PythonO A= None)& LIC}t.
head.HeadArrive = 1
head.Modify = modify
return head # S| E4tS 2HEL|C

else:
while Temp.Next != None: # AE{Q| X|AEHFX| &HORZEL|CH,

Temp = Temp.Next

NewNode = Node(value, 0, modify) # M2 =EE &&grL|Ct
Temp.Next = NewNode
return NewNode

# ToptEE EAIZ|1 Top Node ™ FAgtsS 2|HTILIC
# C ™ IE=9t TH2| copyModify QXS MX| UELICEH
def Pop(head):
Temp = head
if head.Next == None:
if head.HeadArrive ==
printf("& 2=l Pop &4t wn")
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return None
head.HeadArrive = 0
return [head, head] # Z|&EHELQI S|EE 2[EHEL|CH
else:
while Temp.Next.Next != None:
Temp = Temp.Next
Temp2 = Temp # TopEQ2| ML EFAE NS LICH
Temp = Temp.Next # MAHE Top=o| FAZL
Temp2.Next = None
return [Temp, Temp2] # HMHE LE9| FAQ} TopE ML EQ| FAE Z|HYLICL
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# Ol NN SHEX| e BHE+E ROt Y
# X e FHE2 J+E 2[Hols C T 2= EHi|

# HB 2| Z2XE EleAryE E[HULZ Hhetel
def checkElementary(Input):

EleAry = "join(list(OrderedDict.fromkeys(list(re.sub('[&¥]>!]",",Input)))))
return EleAry

# TAES ABOIM JHY Of BCi=ME 7] IIE0 14 S=dlls HRE SHojorgtL Ch
# ZXE 2X}F cAryd| ARE HHREOY 7|E5= C A ZEQF He|, O ZItE 2|Ht= g
def cSwap(cAry):

return cAry[:-1]

# Parsing Table2 7| 2822 & | > | #22 E[O{JUSLICL
def ParsingCheck(Stack, Input):
# StackO| 2M&=%I7t &Lt = 1, InputO| SM&=27t &Lt = 0
ParsingTable = [
[1,1,1,0],
[1,1,1,0],
[1,1,1,0],
[1,1,1,0]
]
i = {&"0, '|\1, '>"2, "I"3}[Stack] # StackOl KZE CIAMXIO| Indexits HESLICH
jo={&"0, "1, '>"2, ""3}Input]
return ParsingTable[i][j] # Z+Zt2| Index0l diE3st=

# LAMXS0 HAMXIE 2ot 10 siYsts =2 Hikg 0K 2| AT &
def MainOperator(value_1, op, value_2):
if op =="I"
return (not value_1) # 2teF =2|Zt0] 0 ( false ) LM 1 ( True ) & 2lHTL|LCL
elif op == "|"
return (value_1 or value 2) # T G&XQl =2[Zt2| Disjunction@2t2 3= 1 ( True ) or 0 (
False ) t= 2|HTIL|C}

return (value_1 and value 2) # & GRS =2|2t2| Conjunction@4tZ & 1 ( True ) or 0 (
False ) 2t2 2|HTL|CH

elif op == ">'
return ( (not value_1) or value_ 2) # & G&XIQl =2|Zt2| Implication®4tE Tt 1 ( True ) or
0 ( False ) ¢f2 elHELCH
else:

printf("2 X E ALEAbwn")
return None

# HEME Tote 2 YU YA B WMt &3 Zot7t 24n7f 07|20 .
def LowPower(under, upper):

return under ** upper

# GH g0 Tt O 37|0f S|t BHES FH Value TableZt
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# X H=2F 370E 3243 HiE2 YYD 20 F, T & 203t= 0,12 MEdiFe &=
# C 9101 AEQ} 2| A 49| Value Tableg 2|EEtL|CE.
def valueTableCreate(valueNum):
Ary = [[(1 if ( & int(LowPower(2,(valueNum-1)-i)) != 0) else 0) for j in range(0, LowPower(2,
valueNum))] for i in range(0, valueNum)]
return Ary

# 0| ML U8k= a2 2lHF= S LTh
def BackValue(Ary, EleAry, Check, InputNum):

i = EleAryfind(Check) # Bt ZtX} Sh= L ALMXIO| IndexatE H&LICH
return Ary[il[lnputNum] # I|HAXLO| IndexztOll shEst= Zl2|gte 2| HFLICH

# Felg TFESM YA Zo|Mes g0l ZOo|E 2|HgL(Ct
def HowManyLength(Input):
return len(Input)

# AEHO| ZF ZhES 7|3t A|AHAFZLICL
Operator = Node()

Operand = Node()

tail_1 = Operator

tail_2 = Operand

fp = open("Truth Table.txt", 'w')
w = Writer(stdout, fp)

=2

i d

printfCXZ|HE TSUCL SHHHME L FHwn( £ !
71 FM Q. 22 ARSSHA|H QHEILICEH) WnwnB A @ ")
InModify = stdin.readline().strip(¥n") # HXE L& L|Ct
EleAry = checkElementary(InModify) # S=E|X| &2 FH H+-E 2XAEE MEL O
valueNum = len(EleAry) # BH|H==0| =5 MO valueNumOi| XZgfL(Ct.

valueAry = valueTableCreate(valueNum) # HHH==0| TI2|Z} TableZ valueAryOi| -d-getLCt

2 &, =e|g2 |, =2lEs2 > 2 B

1]

printf("#nWn")
w.write("- Truth Table -Wn¥#n")

# PHEHF0 Jh0f M 2 ~ 2403 BHESLCH
modifyPrint = 0 # RHMEO= LB SS S/ A8 2L Ct.
WholeLinelength = 0 # & ot=0| HIHQ| EAESE O[O MJU=X| ZO|E XML HE=YL|Ch

L)

j=0
while j < LowPower(2, valueNum):

w.write("| ")
WholelLineLength += 2

for k in range(0, valueNum):
if j == 0 and modifyPrint == 0: # YX|#H=0| ZtES E=HTIL|CE
w.write("%s " % EleAry[k])
WholelLineLength += 2
else:
w.write("%s " %('T' if valueAry[K][j] else 'F') )
w.write("|")
WholelLineLength += 1

for i in range(0, len(InModify)): # BX|7} 2L M7tX] BtE3L|Ct,

test = {11, '&"2, '%2, '>"2}.get(InModify[i], 0) # EXO| HASS HARRL|CH
if test == 0: # C 210 ZEO|M switch 22| defaultOf 3

EleValue = BackValue(valueAry,EleAry,InModify[il,j)
tail_2 = Node.Push(Operand,EleValue,InModify[i])
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elif test > O:
while Operator.HeadArrive == 1 and ParsingCheck(tail_1.Modify[0],InModify[i]):

TempModify = ""

if tail_1.Modify[0] == "I"
# 0ok 1 ( B OGN 2E L mAHLRH= SHHEE popgt L L
TempValue_1 = tail_2.Value
[top, tail_2] = Node.Pop(Operand)
TempModify += top.Modify

TempOp = tail_1.Modify[0]
[top, tail_1] = Node.Pop(Operator)
TempModify += top.Modify

ResultValue = MainOperator(TempValue_1, TempOp, TempValue_1)
tail_2 = Node.Push(Operand, ResultValue, TempModify)
TempModify = cSwap(TempModify)

else:

# BHQF | ( negation )AMXI7L OFEH AR L ALMKE FIHE PopTLICh

TempValue_2 = tail_2.Value
[top, tail_2] = Node.Pop(Operand)
TempModify += top.Modify

TempOp = tail_1.Modify[0]
[top, tail_1] = Node.Pop(Operator)
TempModify += top.Modify

TempValue_1 = tail_2.Value
[top, tail_2] = Node.Pop(Operand)
TempModify += top.Modify

ResultValue = MainOperator(TempValue_1, TempOp, TempValue_2)
tail_2 = Node.Push(Operand, ResultValue, TempModify)
TempModify = cSwap(TempModify)
# ALXLO| pop A0 O G7|WEO SEHMHE EHLIC
if j == 0 and modifyPrint == 0:
wwrite("  %s |" % TempModify)
WholeLineLength += HowManyLength(TempModify)+7
else:
modifyLength = HowManyLength(TempModify)+6
for p in range(0, int(ceil(modifyLength/2))):
w.write(" ")
w.write("%s" %('T' if tail_2.Value else 'F') )
for p in range(0, int(ceil((modifyLength-1)/2))):
w.write(" ")
w.write("]")
tail_L1 = Node.Push(Operator, 0, InModify[i])

# 22X B52A| Operator0ff HOtUes HAXIESS THLHT AHARSHLICE
while Operator.HeadArrive ==
TempModify = ""
if tail_1.Modify[0] == "I"
# DEOF | (27 )GAX dF L mAMKE WS PpopRt LTt
TempValue_1 = tail_2.Value
[top, tail_2] = Node.Pop(Operand)
TempModify += top.Modify

TempOp = tail_1.Modify[0]
[top, tail_1] = Node.Pop(Operator)
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TempModify += top.Modify

ResultValue = MainOperator(TempValue_1, TempOp, TempValue_1)
tail_2 = Node.Push(Operand, ResultValue, TempModify)
TempModify = cSwap(TempModify)

else:
TempValue_2 = tail_2.Value
[top, tail_2] = Node.Pop(Operand)
TempModify += top.Modify

TempOp = tail_1.Modify[0]
[top, tail_1] = Node.Pop(Operator)
TempModify += top.Modify

TempValue_1 = tail_2.Value
[top, tail_2] = Node.Pop(Operand)
TempModify += top.Modify

ResultValue = MainOperator(TempValue_1, TempOp, TempValue_2)
tail_2 = Node.Push(Operand, ResultValue, TempModify)
TempModify = cSwap(TempModify)
# CLERIS| Pop L0l YO{G7|H 20 2IHME ZHL O
if j == 0 and modifyPrint == 0:
wwrite("  %s |" % TempModify)
WholelLineLength += HowManylLength(TempModify)+7
else:
modifyLength = HowManyLength(TempModify)+6
for p in range(0, int(ceil(modifyLength/2))):
w.write(" ")
w.write("%s" %('T' if tail_2.Value else 'F') )
for p in range(0, int(ceil((modifyLength-1)/2))):
w.write(" ")
w.write("|")
Operand.HeadArrive = 0
w.write("Wn")
if j == 0 and modifyPrint == 0:
j=-
modifyPrint = 1
for p in range(0, WholeLineLength):
w.write("=")
w.write("Wn")
j+=1
printf("#n")
fp.close()
stdin.readline()



