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The fundamental swapping problem begins with two initialized variables. Our task is to swap the contents of the variables. Depending on the type of data stored in the variables, some very clever solutions are sometimes possible. But the most general solution follows a well-known pattern.
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THE PROBLEM
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We first saw the swapping problem in chapter one, likening a variable to a glass. The general solution will work if the data type, the kind of glasses, supports two operations. First, we can define a variable of the given data type. Second, we can copy the contents of one variable to another.



STEP 1
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For our first step, we define a local temporary variable. Next, we assign the contents of one variable (it doesn’t matter which) to the temporary variable. Pouring liquid from one glass to another leaves the first glass empty. But copying data from one variable to another, which is how assignment usually works, leaves the data in the first glass. Still, we can imagine that the variable is empty and ready for the next step.



STEP 2
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It would spill if we were really pouring more liquid into a full glass. But when we copy data into to “full” variable, the new data overwrites or replaces the existing data.



STEP 3
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Our third and final step is copying the data from the temporary variable to the “emptied” original variable.



SETUP

• T  x1 = …;

• T  x2 = …;

• T  temp = x1; // step 1

• x1 = x2; // step 2

• x2 = temp; // step 3

SOLUTION

SWAPPING VARIABLES:
A PROGRAMMING SOLUTION
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We’ve seen in this chapter that we can define variables of structure type and that structure assignment performs a byte-wise copy from the right side operand to the left side. That means we can use our general chapter one solution with structures with one condition: none of the structure fields can be a pointer. We’ll explore that particular problem later in the text.



SWAPPING STRUCTURES

struct student
{

int id;
string name;
double gpa;

};

student s1 = { 123, "dilbert", 3.0 };
student s2 = { 987, "alice", 4.0 };

student temp = s2;
s2 = s1;
s1 = temp;
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The example begins with a structure with three non-pointer fields. It defines and initializes two structure objects. It takes three general statements to swap the contents of the two object variables.
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