EECE 352

Problem Set #4

Due: September 22, 1998

Fall 1998

Problem: While use Maple V on a laboratory PC, you wonder how hard it would be to write a symbolic math engine. “It can’t be that hard”, you surmise, “the expressions are really just the same binary trees we’ve been talking about in 352”. So, you decide to take a first step towards a fully-fledged symbolic math manipulation engine.

Task 1 (60%): You will implement an expr class (which will be really just a binary tree), that has +, -, *, and / operators defined to do the appropriate thing, as shown here (the ouput of each line is shown in a comment after the line):

#include "expr.h"

void main() {


for (int i=0; i<1; i++){



expr one("1");expr two("2"); expr three("3");expr four("4"); 



expr fifty("50"); expr seven("7"); expr ten("10"); expr forty("40");



expr s1; expr s2; expr s3; expr s4; expr e1; expr e2; expr e3; expr e4;



one.pParen(); cout << endl; // 1



s1 = one + two;



s1.pParen(); cout << endl; // (1+2)



s1.pPolish();cout << endl; // 1 2 + 



s2 = s1 + fifty;



s2.pParen(); cout << endl; // ((1+2)+50)



s2.pPolish(); cout << endl;// 1 2 + 50 +



e1 = s2 * four;



e1.pParen(); cout << endl; // (((1+2)+50)*4)



e1.pPolish(); cout << endl;// 1 2 + 50 + 4 *



e2 = e1 / s2;



e3 = e2 - e1;



e3.pParen(); cout << endl; 




// (((((1+2)+50)*4)/((1+2)+50))-(((1+2)+50)*4))



e3.pPolish(); cout << endl;




// 1 2 + 50 + 4 * 1 2 + 50 + / 1 2 + 50 + 4 * -



one.pParen(); cout << " = " << one.eval() << endl; 




// 1 = 1



s1.pParen(); cout << " = " << s1.eval() << endl;




// (1+2) = 3



e1.pParen(); cout << " = " << e1.eval() << endl;




// (((1+2)+50)*4) = 212



e2.pParen(); cout << " = " << e2.eval() << endl;




// ((((1+2)+50)*4)/((1+2)+50)) = 4



e3.pParen(); cout << " = " << e3.eval() << endl;




// ((((1+2)+50)*4)/((1+2)+50))-(((1+2)+50)*4)) = -208


}


cout << "If you got here, your deletes work fine (yo DO have them?)" << endl;

}

You will hand it in by putting a copy in \\engr_asu\EECE352\Homeworks\<yourname>\PS4
Task 2 (30%): Starting with an empty AVT tree, draw the new tree that results after inserting each one of the numbers: 8, 7, 4, 6, 5, 3, 3.5.

Task 3 (10%): If a program takes 1 hour to run on input of size n, how long will it take if we submit input of size 2n given that the program has running time O(n)? what if the running time is O(n2)?

Handing it in: You will hand in your program (Task 1) by putting it in your folder at \\Engr_asu\eece352\homeworks\<Yourname>\PS4. You will hand in Task 2 and Task 3 directly to me.
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