CSCI 201: Reference Parameters (section 6.2)

Reference parameters

· It’s useful for a function to return more than one value

· Find roots of a quadratic

· Get first and last name of a user

· Functions are limited to one return value

· Combine multiple return values in object (create a class)

· Use reference parameters to send values back from function

· Values not literally returned

· Function call sends in an object that is changed 

· Sometimes caller wants to supply the object that’s changed
string s = ToLower("HEllO") // return type?

string s = "HeLLo";

ToLower(s);                 // return type?

Quadratic Equation Example

void Roots(double a, double b, double c, double& root1, double& root2);

// post: root1 and root2 set to roots of

//       quadratic ax^2 + bx + c

//       values undefined if no roots exist    

int main()

{

    double a,b,c,r1,r2;

    cout << "enter coefficients ";

    cin >> a >> b >> c;

    Roots(a,b,c,r1,r2);

    cout << "roots are " << r1 << " " << r2 << endl;

    return 0;

}

Who supplies memory, what is copied?

void Roots(double a, double b, double c, double& root1, double& root2);

// post: root1 and root2 set to roots of

//       quadratic ax^2 + bx + c

//       values undefined if no roots exist    

· For value parameter, the argument value is copied into the parameter

· For reference parameter, the parameter is just an alias (another name for) the calling argument 

double x, y, w, z;

Roots(1.0, 5.0, 6.0, x, y);

Roots(1.0, w, z, 2.0, x);    // no good, why?  

Examples

· What’s prototype for a function that rolls two N-sided dice Y times and calculates the number of double 1’s and double N’s

· What’s prototype for a function that calculates the number of hours, minutes, and seconds in N seconds?

· What’s prototype for a function that calculates the number of Saturdays and the number of Sundays in a year?

Parameter Passing: const reference parameters

· When parameters pass information into a function, but the object passed doesn’t change, it’s ok to pass a copy

· Pass by value means pass a copy; the calling argument is copied into the parameter

· When parameter is altered and information needs to go out from the fucntion via a parameter, a reference parameter is used

· No copy is made when passing by reference

· The memory space for the calling argument is used 

· Sometimes we want to avoid the overhead of making the copy, but we don’t want to allow the argument to be changed (by a malicious function, for example)

· const-reference parameters avoid copies, but cannot be changed in the function

Example: Count # occurrences of “e”

· Look at every character in the string, avoid copying the string

int LetterCount(const string& s, const string& letter)

// post: return number of occurrences of letter in s

{

    int k, count = 0, len = s.length();

    for(k=0; k < len; k++)

    {    if (s.substr(k,1) == letter)

         {    count++;

         }

    }

    return count;

} 
· Calls below are legal

int ec = LetterCount("elephant", "e");

string s = "hello"; cout << LetterCount(s, "a");

General rules for Parameters

· Don’t worry too much about efficiency at this stage of learning to program

· You don’t really know where efficiency bottlenecks are

· You have time to develop expertise

· However, start good habits early in C++ programming 

· Built-in types: int, double, bool, char, pass by value unless you need to use a reference parameter to pass information back to the calling function

· All other types, pass by const-reference unless you need to use a reference parameter to pass information back to the calling function

· Const-reference parameters allow constants to be passed, “hello” cannot be passed with reference, but ok as a const reference parameter.

