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Homework Solutions – April 4, 2006
Page 216, Checkpoint 4.27 – What will the following program display if the user enters 40 for test1 and 30 for test2?


#include <iostream>

using namespace std;

int main()

{


cout << “Enter your first test score: “;


int test1;


cin >> test1;


cout << “Enter your second test score: “;


int test2;


cin >> test2;


int sum = test1 + test2;


if ( sum > 50 ) 


{



test1 += 10;



test2 += 10;



int sum = test2 + test1;


}


cout << “test 1: “ << test1 << endl;


cout << “test 2: “ << test2 << endl;


cout << “sum   : “ << sum;


return 0;

}

In this code we compute the sum of the two test scores (input values of 40 and 30) to get a value of 70 for the sum.  Since this is greater than 50, we do the statements in the if block.  Here we use the += operator which makes the statements shown equivalent to the following: test1 = test1 + 10 and test2 = test2 + 10.  This means that the values of test1 and test2 become 50 and 40, respectively.  Next we evaluate their new sum which is 90.  We then leave the if block to provide the output.

Here we have to deal with the concept of variable scope.  We have two variables with the same name, sum – one inside the if block and one for the remainder of the program.  Although these variables have the same name, the second statement “int sum = test2 + test1;” inside the if block defines a new variable.  This new variable has a different memory location from the one used by the variable with the same name, which is declared in the first “int sum = test1 + test2;” statement (before the if block).

The value of sum that is computed within the if block goes out of existence when the if block terminates.  Thus, the value of sum that is printed out is the value computed with the original values of test1 and test2.  This gives the final output for the code.

test 1: 50

test 2: 40

sum   : 70

The use of different variables with the same name, but different scopes in the same function, is usually not a good idea.  Code like the one shown above is often generated by mistake.  The programmer did not really indent for the second declaration of the variable to be a new variable; he or she really meant to write the second occurrence of “int sum = test2 + test1;” as “sum = test2 + test1;” so that a new variable would not be declared.  Since C++ allows variables to have restricted scope, the second declaration of sum, inside the brackets of the if statement is not a syntax error.
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