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from stack import *

class BinaryTree():

    def __init__(self,value = None):

        self.value = value

        self.leftChild = None

        self.rightChild = None

    def __str__(self):

        return '%s [%s,%s]' \ 

               %(self.value,self.leftChild,self.rightChild)

    def getLeftChild(self):

        return self.leftChild

    def getRightChild(self):

        return self.rightChild

    def setRootVal(self,value):

        self.value = value

    def getRootVal(self):

        return self.value

    def insertLeft(self,value):

        self.leftChild = BinaryTree(value)

    def insertRight(self,value):

        self.rightChild = BinaryTree(value)

##t = BinaryTree()

##t.setRootValue('*')

##t.insertLeft('+')

##t.insertRight('-')

##t.getLeftChild().insertLeft(7)

##t.getLeftChild().insertRight(3)

##t.getRightChild().insertLeft(5)

##t.getRightChild().insertRight(2)

##print t

def buildParseTree(fpexp):

    """Return parseTree of space delimited fully parenthesized expression"""

    ops = '+-*/'                #Allowable binary operators in fpexpr

    fplist = fpexp.split()

    pStack = Stack()

    eTree = BinaryTree('')

    pStack.push(eTree)

    currentTree = eTree

    for i in fplist:

        if i == '(':

            currentTree.insertLeft('')

            pStack.push(currentTree)

            currentTree = currentTree.getLeftChild()

        elif i == ')':

            currentTree = pStack.pop()

        elif i not in ops:

            currentTree.setRootVal(eval(i))

            parent = pStack.pop()

            currentTree = parent

        elif i in ops:

            currentTree.setRootVal(i)

            currentTree.insertRight('')

            pStack.push(currentTree)

            currentTree = currentTree.getRightChild()

        else:

            print "error: I don't recognize" + i

    return eTree

line = raw_input('Space delimited Fully Parethesized expression: ')

t = buildParseTree(line)

print t

