C Programming Study Guide: exit() & goto

C Programming Reference Guide

Mastering Program Control: The exit() Function & goto Statement

1. The exit() Function

The exit() function in C terminates the entire program instantly, shifting control directly back to the operating
system. Unlike a return statement which only exits the current function, exit() stops everything even when called
from deeply nested sub-routines.

Header: #include <stdlib. h>
Syntax: void exit(int status);

Understanding Status Codes

* EXIT_SUCCESS (0): Tells the OS that the program completed its task perfectly without issues.

* EXIT_FAILURE (1): Signals to the OS that an unrecoverable error occurred.

* Non-Zero Values: Linux/Unix limits statuses to 0-255. Custom codes (e.g. 3 to 125) can be defined for unique
errors.

Under the Hood Actions

When exit() is run, C flushes all open output buffers, auto-closes open files/streams, deletes temporary files,
and triggers custom cleanup functions registered via atexit().
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Example: Pin Authentication Program

#i ncl ude <stdio. h>
#include <stdlib.h>// For exit()

int main() {
int entered_pin;
const int CORRECT PIN = 1234;

printf("=== Welcone to the Student Portal ===\n");
printf("Please enter your 4-digit PIN ");
scanf ("%l", &entered;_pin);

if (entered_pin != CORRECT_PIN {
printf("\n[ERROR] Incorrect PIN Access Denied.\n");
exit(EXIT_FAILURE); // Halts imediately with code 1

}

printf("\n[ SUCCESS] Login successful! Wl come.\n");
exit (EXIT_SUCCESS); // Finishes cleanly with code 0O
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2. The goto Statement

The goto statement is an unconditional jump mechanism that transfers control directly to a specified label
inside the same function. Overusing goto leads to unmaintainable 'spaghetti code’, but it remains highly
effective in specific systemic use cases.

Best Industry Use Cases

1. Breaking out of deeply nested loops: Standard break only leaves the innermost loop. goto escapes all
layers instantly.

2. Centralized Cleanup/Rollback: Instead of repeating file-close or memory-free operations in multiple error
conditions, jump straight to a single cleanup block at the bottom.

Case 1: Forward Jump (The Age Verification Program)

Writing a label below the goto statement is standard industry practice for jumping past logic or reaching errors
safely.

#i ncl ude <stdio. h>

int nmain() {
int age;
printf("Enter your age: ");
scanf ("%", &age;);

if (age < 18) {
goto minor; // Forward junp

}

printf("You are an adult. You can vote!l\n");
return 0; // Essential early exit so adult doesn't hit mnor block

m nor:
printf("You are a mnor. Access denied.\n");
return O;

}

Case 2: Backward Jump (Recreating Loop Behavior)

Placing a label above the goto statement forces execution to move backwards, creating a loop. Note: This is
heavily discouraged in modern development—always prefer standard while or for loops!
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#i ncl ude <stdio. h>

int main() {
int count = 1;

repeat | oop: // Label is ABOVE the goto statenent
printf("%l ", count);
count ++;

if (count <= 5) {
goto repeat_loop; // Backward junp creates a | oop

}

printf("\nLoop conplete.\n");
return O;

Golden Rules for Students:

1. Use exit(EXIT_SUCCESS) or exit(EXIT_FAILURE) to end programs definitively from anywhere.
2. Use goto exclusively to escape deeply nested blocks or route errors downwards.

3. Never build normal loops using goto; it makes code brittle and difficult to debug.
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