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Errors can be broadly categorized into two types. We will discuss them one by one.

1. Compile Time Errors v

2. Run Time Errors

Compile Time Errors — Errors caught during compiled time is called Compile time errors. Compile time

errors include library reference, syntax error or incorrect class import.

Run Time Errors - They are also known as exceptions. An exception caught during run time creates

serious issues.

Errors hinder normal execution of program. Exception handling is the process of handling errors and

hinder normal execution of the system. For example, User

technics in our code.

In C++, Error handling is done using three keywords:

. tr'y
e catch

e throw

Syntax:
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//code >
throw parameter;
}
catch(exceptionname ex) >
{
//code to handle exception ) 2
1
J
>
try block >

The code which can throw any exception is kept inside(or enclosed in) a try block. Then, when the

code will lead to any error, that error/exception will get caught insiag the catch block.

catch block

catch block is intended to catch the error and handle the exception condition. We can have multiple
catch blocks to handle different types of exception and perform different actions when the exceptions
occur. For example, we can display descriptive messages to explain why any particular excpetion

occured.

throw statement

It is used to throw exceptions to exception handler i.e. it is used to communicate information about error.

A throw expression accepts one parameter and that parameter is passed to handler.

throw statement is used when we explicitly want an exception to occur, then we can use throw

statement to throw or generate that exception.

Understanding Need of Exception Handling
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Let's take a simple example to understand the usage of try, catch and throw.

: ils?id= '
(Bté?g\?\//Blr%ggr% lce)'r%%i égtgﬂ%@é’ s%q@t%'bst 'tHje B%%‘%[Pnd%ﬁg 'gp Fuarﬁme, leading to an exception.

#include <iostream>#include<conio.h> )
using namespace std;
int main() >
{
int a=10,b=0,c; >
c=a/b;
return 0; p 2

(]

Ui, and will Show Tuntime erior o scieen, because we are trying to divide
a number with 0, which is not possible. v

How to handle this situation? We can handle such situations using exception handling and can inform

the user that you cannot divide a number by zero, by displaying a message.

Using try, catch and throw Statement

Now we will update the above program and include exception handling in it.
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using namespace std;
: : >
int main()
{
int a=10, b=0, c; >
// try block activates exception handling
try >
I
L
if(b == 0
(b == o) N
{
// throw custom exception
throw "Division by zero not possible"; ?
c = a/b;
} v
}
catch(char* ex) // catches exception
{
cout<<ex;
}
return 0;
}
OuTPUT:
Division by zero not possible )

In the code above, we are checking the divisor, if it is zero, we are throwing an exception message, then

the catch block catches that exception and prints the message.

Doing so, the user will never know that our program failed at runtime, he/she will only see the message

"Division by zero not possible".

This is gracefully handling the exception condition which is why exception handling is used.
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Using Multiple catch blocks

Bte? o //BI%% Bivtain / o ?{ar)?g Sld%t?mll 1ock%q ﬁgﬁ%%ogiiﬁg}é?ﬁ%pes of exception in different way.

>
#include <iostream>
#include<conio.h> Y
using namespace std;
int main() >
{
int x[3] = {-1,2}; )
LAanlint+ 1_N 129 40\
1V \J.II\. J.—U, J.\L, J.TT/
t >
int ex = x[1i];
try
v
{
if (ex > 0)
// throwing numeric value as exception
throw ex;
else
// throwing a character as exception
throw 'ex';
}
catch (int ex) // to catch numeric exceptions
{
8
cout << "Integer exception\n"; ’
}
catch (char ex) // to catch character/string exceptions
{
cout << "Character exception\n";
}
}
}
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Character exception

>

The above program is self-explanatory, if the value of integer in th&array x is less than 0, we are
throwing a numeric value as exception and if the value is greater than 0, then we are throwing a

character value as exception. And we have two different catch bl@ks to catch those exceptions.

>
Generalized catch block in C++

Below program contains a generalized catch block to catch any upcaught errors/exceptions.
R 4 AN | R [PRGY P Y Ry -
cdicCri(...) MNIUUN lAREDS Ladlic U

v
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using namespace std; >

int main()

{ >
int x[3] = {-1,2};
for(int i=0; i<2; i++) >
I
L
int ex=x[1];
[i] N
try
{
if (ex > 0) ?
throw ex;
else v

throw 'ex';
by
// generalised catch block
catch (...)

{
cout << "Special exception\n";
}
}
return 0;
}
>
OuTPUT:

Special exception

Special exception

In the case above, both the exceptions are being catched by a single catch block. We can even have
separate catch blocks to handle integer and character exception along with th generalised catch
block.
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Standard Exceptions in C++
(FHiRPe/RIRYIPRY SR RIS 1R 1 TR SUFHRIBALARRLh we can use in our programs.

They are arranged in a parent-child class hierarchy which is depicted below:

A O avann £
G U SXCePLoNS.

Y 7 PRV RV NN TP N D
T Ot

d:iexception - Pa
« logic_error - Exception happens in the internal logical of a ppegram.
o domain_error - Exception due to use of invalid domain.
o invalid argument - Exception due to invalid argument.)
o out_of_range - Exception due to out of range i.e. size requirement exceeds allocation.
o length_error - Exception due to length error. >
e runtime_error - Exception happens during runtime.
o range_error - Exception due to range errors in internal computations.
o overflow_error - Exception due to arithmetic overflow\e,rrors.
o underflow_error - Exception due to arithmetic underflow errors
» bad_alloc - Exception happens when memory allocation with new() fails.
e bad_cast - Exception happens when dynamic cast fails.

» bad_exception - Exception is specially designed to be listed in the dynamic-exception-specifier.

o bad_typeid - Exception thrown by typeid.
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