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The if Statement
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We have previously covered looping structures.  In this and subsequent lecture notes, we consider branching structures such as if and switch that let you choose alternatives.  As usual, let's start with an example program.

Example Program

This program reads a list of daily low grades and reports back the total number of grades and the percent that are below failing.  An if statement detects grades below failing and keeps track of their number.



//==========Begin program lowgrad1.cpp

//Illustrates use of the if statement and some other things

// as well.

#include <iostream.h>

#define BASIS "Curved Grades"//definition of a string constant

#define FAILING 60



void main()

{

  float grade;

  int failing = 0;      //declare and initialize

  int grades = 0;      //declare and initialize



  cout << "Enter the list of daily low grades.\n";

  cout << "Use " << BASIS ", and enter ctrl-z to quit.\n";



  //This program uses the fact that the overloaded extraction

  //operator returns false on EOF to use it in the conditional

  //part of a while loop.

  while( cin.operator>>(grade) ) //get grade value

  {

    grades++;        //increment number of grades

    if(grade < FAILING)  //test for below failing

      failing++;       //increment grades below failing

  }

  if(grades != 0)//don't divide by zero

  //note (float) cast in the following statements

    cout << endl << grades << " grades total: " 

    << 100.0*(float)failing/grades << "% are below failing.\n";

  if(grades==0)        //message for no data

    cout << "No data entered!\n";

}  //==========End program



A typical output from this program might be as follows with the user input shown in italics:



Enter the list of daily low grades.

Use Curved Grades, and enter ctrl-z to quit.

40 50 70 81^Z



4 grades total: 50% are below failing.



This program contains several if statements as shown below.



if(grade < FAILING)    //test for below failing

  failing++;       //increment grades below failing



if(grades != 0)//don't divide by zero

  cout << endl << grades << " grades total: " 

       << 100.0*(float)failing/grades << "% are below failing.\n";



if(grades==0)        //message for no data

  cout << "No data entered!\n";



The first if statement instructs the computer to increase failing by 1 if the value just read (grade) is less than 60.  If grade is not less than 60, then the failing++ statement is skipped and the while loop moves on to read the next grade value.



The next two if statements prevent division by zero, and print out a warning message if no data has been entered.

if Basics

if is a branching statement.  It provides a junction at which the program has to select which of two paths to follow.  The general form is



	if(expression) statement



If the expression evaluates to non-zero (true), the statement is executed; otherwise it is skipped.  The statement can be a single statement or a block (compound statement).



Usually relational expressions such as  (grade < FAILING) are used in the expression.  However, any expression can be used.  If the expression evaluates to zero, the expression will be treated as false.  Otherwise, it will be evaluated as true.

Adding else to the if Statement

The if else form of the statement lets you choose between two alternatives.  The following program shows an improvement to the previous program using if else.



//==========Begin program lowgrad2.cpp

//Illustrates use of the if-else statement and some other things

// as well.

#include <iostream.h>

#define BASIS "Curved Grades"//definition of a string constant

#define FAILING 60



void main()

{

  float grade;

  int failing = 0;      //declare and initialize

  int grades = 0;      //declare and initialize



  cout << "Enter the list of daily low grades.\n";

  cout << "Use " << BASIS ", and enter ctrl-z to quit.\n";



  //This program uses the fact that the overloaded extraction

  //operator returns false on EOF to use it in the conditional

  //part of a while loop.

  while( cin.operator>>(grade) ) //get grade value

  {

    grades++;        //increment number of grades

    if(grade < FAILING)  //test for below failing

      failing++;       //increment grades below failing

  }

  if(grades != 0)//don't divide by zero

    cout << endl << grades << " grades total: "

    << 100.0*(float)failing/grades << "% are below failing.\n";

  else cout << "No data entered!\n";//message for no data

}  //==========End program



The change is in the following statements:



  if(grades != 0)//don't divide by zero

    cout << endl << grades << " grades total: "

    << 100.0*(float)failing/grades << "% are below failing.\n";

  else cout << "No data entered!\n";//message for no data



In this case, a test is made to determine if the number of grades is non-zero.  If so, the print statement is executed which involves division by the number of grades.  If the number of grades is equal to zero, the first cout statement is skipped and the second  cout statement is executed notifying the user that no data has been entered.  This is a typical case of choosing between two alternatives.



The general form of the if else statement is



	if(expression) statement1;

	else statement2;



The program chooses between statement1 and statement2 depending on whether expression is true (non-zero).  If true, statement1 is executed.  Otherwise, statement2 is executed.  Either statement can be a compound statement.



Note that unlike Pascal, C++ requires a semicolon before the else.

Multiple Choice:  else if

What if you need to choose among more than two choices?  We will learn two different ways to do this.  Later, we will learn how to use a switch statement which has some limitations.  In this section, we learn the if else if construct.



Consider the following example:



//==========Begin program ifelseif.cpp

//   Illustrates if else if construct

#include <iostream.h>



main()

{

  char ch;

  cout << "An early pioneer in Computer Science was:\n";

  cout << "(A) Grace Hopper, (b) Grass Hopper, (C) Grace Kelly\n";

  cout << "\nEnter a letter choice below.\n";

  cin >> ch;

  if(ch=='A') cout << "Correct answer\n";

  else if(ch=='B') cout << "Not Grass Hopper";

  else if(ch=='C') cout << "Not Grace Kelly";

  else cout << "You didn't enter an allowable letter.";



}  //==========End program



This program uses "nested" if else statements to allow the user to choose among three different choices.



In creating your structure, remember the rule that an else goes with the most recent if unless braces indicate otherwise.  Once you begin using braces to associate a particular  else with a particular if, there is an almost unlimited number of variations of nested if else structures that can be created.
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