C Programming
Practice Week 1 (1 Hour)
Getting Started with C: First Programs, Variables,
and /0O
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C Programming - Practice Week 1 (1 Hour)

1 Introduction to Practice Session

Welcome to your first C programming practice session! This 1-hour session is designed
to reinforce the concepts from Lecture 1. You'll set up your development environment,
write your first program, work with variables, and practice input/output operations.

Estimated completion time: 1 hour

What you’ll need:
o A text editor (VS Code, Kate, Sublime, Notepad++, etc.)
o GCC compiler installed and working

 Terminal/command line access

Warning/Common Issue

Before You Begin: Make sure you have GCC installed! Open a terminal /command
prompt and type:

1|gcc —--version

If you see version information, you're ready to go. If you get an error, review Slide 5
from Lecture 1 for installation instructions.

2 Your First C Program - Hello, World!

Practice Activity

Activity 1: Writing and Running ”Hello, World!” (15 minutes)
Let’s start with the classic first program. This will teach you the complete workflow:
create, compile, and run a C program.

Step-by-Step Instructions:

1. Create a new file:

o Open your text editor

o Create a new file

e Save it as hello.c in a folder you’ll use for C programs

o Important: The .c extension tells the compiler this is a C file
2. Type the program exactly as shown below:

#include <stdio.h>

printf ("Hello, World!\n");

1

2

3/int main(void) {
4

5 return O;

6|+

3. Save the file (Ctrl+S or Cmd+S)
4. Open a terminal/command prompt and navigate to your file’s folder:
o« Windows: Use cd command, e.g., cd
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C:\Users\YourName\Documents\Cprograms
e Mac/Linux: Use cd, e.g., cd /home/yourname/cprograms
5. Compile the program:

ilgcc hello.c -o hello

This command:
o gcc: Calls the compiler
e hello.c: Your source file
e -0 hello: Tells GCC to create an executable named "hello” (you can
choose any name)
6. Run the program:
« Mac/Linux: ./hello
e Windows: hello.exe or just hello
7. You should see: Hello, World!

Understanding What Happened:

« #include <stdio.h>: Included the Standard Input/Output library so we can
use printf ()

+ int main(void): Created the main function (program starts here)

 printf(”Hello, World!\n”): Printed the text, \n adds a newline

e return 0: Told the operating system the program succeeded

o Compilation: Translated human-readable C into machine code

o Execution: Ran the machine code

Challenge:

Modify the program to print your name instead, like: "Hello, Alice!". Recompile
and run.

Tip/Note

Helpful Tips:
o If you get "command not found" when running GCC, it’s not installed or not
in your PATH

o If compilation fails, check for:
— Missing semicolon ; at the end of lines
— Misspelled words (like printf not print)
— Missing quotes around the text

o Use the up arrow key in terminal to recall previous commands

Warning/Common Issue

Common First-Time Errors:
o Missing semicolon: printf ("Hello") « Missing ; — Error: expected ';'
before 'return'
« Wrong filename: Saving as hello.txt instead of hello.c
e Not in correct folder: Terminal not pointing to where you saved the file
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‘ « Case sensitivity: Printf doesn’t work, must be printf (lowercase) ‘

3 Working with Variables

Practice Activity

Activity 2: Declaring and Using Variables (15 minutes)
Now let’s learn how to store and manipulate data using variables.

Step-by-Step Instructions:

1. Create a new file named variables.c
2. Type the following program:

#include <stdio.h>

int main(void) {

1
2
3
4 // Declare variables of different types

5 int age; // Integer variable

6 float height; // Floating-point (single precision)
7 double pi; // Double precision floating-point
8 char grade; // Character variable

10 // Initialize variables (give them values)

11 age = 20;

12 height = 1.75f; // 'f' suffix for float
13 pi = 3.14159265359;

14 grade = 'A'; // Single quotes for characters
15

16 // Print the values

17 printf ("My age: %d years\n", age);

18 printf ("My height: %.2f meters\n", height);

19 printf ("Value of pi: %.10f\n", pi);

20 printf ("My grade: %c\n", grade);

21

22 // Demonstrate changing variable values

23 printf ("\n--- After one year ---\n");

24 age = age + 1; // Increase age by 1
25 grade = 'B'; // Grade changed

26

27 printf ("My age: %d years\n", age);

28 printf ("My grade: %c\n", grade);

29

30 return O;

31| }

3. Compile and run:

Jun

gcc variables.c -o variables
./variables (or variables.exe on Windows)

N




ot

C Programming - Practice Week 1 (1 Hour)

Understanding Format Specifiers:

 J%d - Print as integer (for int)

o %f - Print as float (for float and double)
o %.2f - Print float with 2 decimal places

e %.10f - Print float with 10 decimal places
e Jc - Print as character (for char)

Challenge:

Add more variables to the program:
« A double variable for your exact height in meters (e.g., 1.753)
e An int for your birth year
e A char for your first initial
o Print all of them with appropriate format specifiers

Tip/Note

Variable Naming Tips:
o Use meaningful names: student_age not a
o Start with letter or underscore, not number
« C is case-sensitive: age and Age are different
o Common convention: variables are lowercase, with underscores for spaces

Warning/Common Issue

Common Variable Errors:
o Using wuninitialized wvariables: int x; printf("%d", x); — prints
garbage!
« Wrong format specifier: printf ("%d", 3.14); — prints nonsense
o Forgetting & in scanf (coming up in next activity)

4 Getting Input from User

Practice Activity

Activity 3: Using scanf() for User Input (15 minutes)
Learn how to make your programs interactive by reading user input.

Step-by-Step Instructions:

1. Create a new file named input.c
2. Type this program that asks for user information:

i|#include <stdio.h>
2

31 int main(void) {
4 // Declare variables
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ot

char name [50]; // String to hold name (array of
characters)

6 int age;

7 double height;

8 char grade;

10 // Get name (string input - no & needed)
11 printf ("Enter your name: ");
12 scanf ("%s", name) ; // %s for string, no & needed

14 // Get age (integer)

15 printf ("Enter your age: ");

16 scanf ("%d", &age); // & is REQUIRED for integers,
floats, chars

18 // Get height (double)

19 printf ("Enter your height in meters: ");

20 scanf ("%1f", &height); // %1f for double in scanf

21

22 // Clear the input buffer (important after string/number
input)

23 while (getchar() != '\n'); // This clears the newline left

in buffer

25 // Get grade (character)

26 printf ("Enter your grade (A, B, C, etc.): ");
27 scanf ("%c", &grade); // & is required
28

29 // Display the information

30 printf ("\n--- Your Information ---\n");

31 printf ("Name: %s\n", name);

32 printf ("Age: %d years\n", age);

33 printf ("Height: %.2f meters\n", height);

34 printf ("Grade: %c\n", grade);

36 return O;

37| }

3. Compile and run:

gcc input.c -o input
./input

N

Critical Points to Remember:

o For scanf (): Most variables need & before them (the address operator)

« Exception: Strings (character arrays like char name[50]) don’t need &

o %If vs %f: For double in scanf, use %1f; for float, use %f

« Buffer clearing: After reading numbers or strings, we clear the input buffer
because they leave a newline that would be read by the next %c

Challenge:

Extend the program to ask for:
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Favorite number (integer)
Favorite letter (character)

GPA (float/double)
e Print everything in a formatted summary

Warning/Common Issue

The Most Common scanf() Mistake:

1| int age;
scanf ("%d", age); // WRONG! Missing & before age
3| scanf ("%d", &age); // CORRECT!

N

Forgetting & will cause your program to crash (segmentation fault)!

Tip/Note

Input Buffer Explanation: When you type 725" and press Enter, the input buffer
contains: '2', '5', '\n'

« scanf ("}d", &age) reads the "25” but leaves the "\n’ (newline)

o Next scanf ("%c", &grade) would read that leftover newline!

e while (getchar() !'= '\n'); clears all characters until newline

5 Basic Arithmetic Operations

Practice Activity

Activity 4: Simple Calculator (15 minutes)
Create a program that performs basic arithmetic operations based on user input.

Step-by-Step Instructions:

1. Create a new file named calculator.c
2. Type this program:

#include <stdio.h>

int main(void) {
double numl, num?2;
char operator;

6 double result;

TR W N =

8 printf ("SIMPLE CALCULATOR\n");

9 printf(":::::::::::::::::\n");

10 printf ("Enter calculation (e.g., 5 + 3): ");
11 scanf ("%1f %c %1f", &numl, &operator, &num?2);

13 // Perform the calculation based on operator

14 if (operator == '+') {

15 result = numl + num2;

16 printf("%.2f + %.2f = %.2f\n", numl, num2, result);
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17 }
18 else if (operator == '-') {
19 result = numl - num2;
20 printf("%.2f - %.2f = %.2f\n", numl, num2, result);
21 }
22 else if (operator == 'x') {
23 result = numl * num2;
24 printf ("%.2f * 9%.2f = %.2f\n", numl, num2, result);
25 }
26 else if (operator == '/') {
27 // IMPORTANT: Check for division by zero!
28 if (num2 != 0) {
29 result = numl / num2;
30 printf ("%.2f / %.2f = %.2f\n", numl, num2, result);
31 } else {
32 printf ("Error: Cannot divide by zero!\n");
33 }
34 T
35 else {
36 printf ("Error: Unknown operator 'Jc'\n", operator);
37 }
38
39 return O;
a0| }
3. Compile and test with different inputs:
1{gcc calculator.c -o calculator
2| ./calculator

4. Try these test cases:
e 5 + 3 — should print 5.00 + 3.00 = 8.00
e 10 / 2 — should print 10.00 / 2.00 = 5.00
e 7 / 0 — should print error message
e 5 x 3 — should print error for unknown operator

Understanding Integer vs Floating-Point Division:

// This would be WRONG for division:
int a = 5, b = 2;
printf("%d", a / b); // Prints 2, not 2.5!

Bw N e

5| // This is CORRECT:
double x = 5.0, y = 2.0;
printf("%.1£f", x / y); // Prints 2.5

~

Challenge:

Extend the calculator to:
» Add modulus operator (%) for integers (convert to int first)
e Add a loop to allow multiple calculations without restarting
« Add input validation (check if scanf actually read 3 items)
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Division by Zero: Always check before dividing! If you try 5 / 0, your program
will crash. The check if (num2 != 0) prevents this.

6 Temperature Converter - Putting It All Together

Practice Activity

Activity 5: Complete Temperature Converter (Remaining time)

you've learned.

Step-by-Step Instructions:

1. Create temperature.c
2. Write the complete program:

Create a temperature converter like the one from Lecture 1, combining everything

I|#include <stdio.h>

2

3/int main(void) {

4 // Constants for conversion formulas

5 const double FAHRENHEIT_TO_CELSIUS = 5.0 / 9.0;

6 const double CELSIUS_TO_FAHRENHEIT = 9.0 / 5.0;

7 const int FAHRENHEIT_OFFSET = 32;

8

9 // Variables

10 double temperature, converted;

11 char scale;

12 int result;

13

14 printf ("TEMPERATURE CONVERTER\n");

15 printf ("=====================\n") ;

16 printf ("Enter temperature and scale (e.g., 98.6 F or 37 C):
) §

17

18 // Read input and check if successful

19 result = scanf ("}1f %c", &temperature, &scale);

20

21 if (result !'= 2) {

22 printf ("Error: Invalid input format!\n");

23 return 1;

24 T

25

26 // Convert based on scale (accept both uppercase and
lowercase)

27 if (scale == 'F' || scale == 'f') {

28 // Fahrenheit to Celsius: (F - 32) * 5/9

29 converted = (temperature - FAHRENHEIT_OFFSET) =
FAHRENHEIT TO_CELSIUS;

30 printf ("% .1f°F = 7%.1f°C\n", temperature, converted);

31 T

32 else if (scale == 'C' || scale == 'c¢') {

33 // Celsius to Fahrenheit: (C * 9/5) + 32
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34 converted = (temperature * CELSIUS_TO_FAHRENHEIT) +
FAHRENHEIT _OFFSET;
35 printf("%.1f°C = 7%.1f°F\n", temperature, converted);

36 }

37 else {

38 printf ("Error: Invalid scale. Please use F or C.\n");
39 return 1;

40 T

41

42 return O;

43| }

3. Test with these values:
e 0 C — should print 0.0°C = 32.0°F
e 100 C — should print 100.0°C = 212.0°F
e 98.6 F — should print 98.6°F = 37.0°C
e —40 C — interesting: -40.0°C = -40.0°F

7 Time Management Summary

Tip/Note

1-Hour Session Checklist:
e 0:00—0:15: Activity 1
e 0:15—0:30: Activity 2

Hello, World!) - Ensure environment works
Variables) - Understand data types

e 0:30-0:45: Activity 3 (User Input) - Master scanf with &

o 0:45-0:55: Activity 4 (Calculator) - Arithmetic and conditionals

e 0:55-1:00: Activity 5 (Temperature) - Complete working program
If you finish early, try the challenge exercises or help classmates!

o~~~

Warning/Common Issue

Final Checklist Before Saving Your Work:
1. Does every program compile with gcc -Wall program.c -o program?
Do all scanf calls have & where needed?
Are all variables initialized before use?
Did you check for division by zero?
Did you handle both uppercase and lowercase input where appropriate?

s 89 e

8 What to Do If Stuck

Tip/Note

Troubleshooting Guide:
o Compilation error: Read the FIRST error message carefully. Fix that one,
then recompile.
e Program crashes: Check for missing & in scanf
e Wrong output: Check format specifiers (%d vs %f vs %c)
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e Nothing prints: Did you forget \n? Output might be buffered
e Stuck on something: Ask! Use the course communication channel

9 Conclusion

Congratulations! You’ve completed your first C programming practice session. You've
learned to:

Set up and verify your development environment
Write, compile, and run C programs

Declare and use variables of different types

Get input from users with scanf ()

Perform arithmetic operations and conversions

Handle basic errors like division by zero

Keep these programs - you’ll build on them in future sessions!
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