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Rules of Engagement



Rules of Engagement (1/2)

We will have one lecture per week, of 2 hours, and then we will have
two Practice session each week, one of 1 hour and one of 2 hours.

There will be two mid-term assessment exams and a third final exam.

You are encouraged to use your own computer, and your own tools.

I strongly encourage you to have a paper notebook and to take manual
notes on paper. This helps to memorize the material.



Rules of Engagement (2/2)

I emphasize the interaction: ask questions, and try to answer my
questions. I ask questions to have a feedback, understand if I am being clear,
and adjust my teaching. So please try to interact with me.

Do not ask to go out, just avoid to exit the classroom too many
students at the time.





Course Overview & Introduction



Welcome to C Programming!

Course Philosophy:
Foundational Approach: Build from first
principles
Practical Focus: Hands-on coding from
day one
Problem-Solving: Develop algorithmic
thinking
Real-World Relevance: C’s role in
modern computing

Today’s Goals:
1 Understand C’s role in computing
2 Set up development environment
3 Write, compile, and run first program
4 Learn variables and data types
5 Perform basic input/output operations

10-Week Course

Week 1-3: Foundations

Week 4-7: Core Concepts

Week 8-10: Advanced Topics

1 Lecture (2hours)
2 Practice (2 h + 1h)
Each Week
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The Character of C Language

Why Learn C?
Foundation: Understanding how
computers work
Efficiency: Close to hardware
performance
Influence: Basis for many modern
languages
Portability: Runs on virtually all
platforms
Industry Standard: Used in
system programming

Common Applications:
Operating systems
Embedded systems
Game engines
Compilers and interpreters
Scientific computing

Language Hierarchy

Python/Java

C++

C

Assembly

Abstraction

Efficiency

Control

C: The "portable Assembly"
Balances control and productivity
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Setting Up Development Environment



Getting Started with C Development

Required Tools:
Text Editor: Kate, Sublime,
Notepad++
Compiler: GCC (GNU Compiler
Collection)
Terminal/Command Line:
Access to shell
Optional IDE: Visual Studio
Code, Eclipse, CLion

Installing GCC:
Linux: Built-in or sudo apt
install gcc

Mac: Install Xcode Command
Line Tools
Windows: MinGW or WSL
(Windows Subsystem for Linux)

Verifying Installation:

1 gcc --version

Sample Output:
1 gcc (Ubuntu 11.4.0) 11.4.0
2 Copyright (C) 2021 Free Software

Foundation

For Windows Users
Consider WSL2 for
Linux-like environment
or use MinGW installer
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Understanding the Compilation Process

Compilation Steps:
1 Preprocessing: Handle #

directives
2 Compilation: C to assembly

language
3 Assembly: To machine code

(object file)
4 Linking: Combine with libraries

hello.c

Preprocessor

Compiler

Assembler

Linker

hello.exe

Command Line Compilation:

1 # Basic compilation
2 gcc hello.c -o hello
3

4 # Step -by-step view
5 gcc -E hello.c > hello.i #

Preprocess
6 gcc -S hello.i # Compile to

assembly
7 gcc -c hello.s # Assemble to

object
8 gcc hello.o -o hello # Link

Running the Program:

1 ./hello # Linux/Mac
2 hello.exe # Windows

Debug Tip
Use -Wall flag
gcc -Wall hello.c -o hello5 / 37



Your First C Program



The Classic "Hello, World!" Program

Program Structure:
#include directive
main() function
printf() for output
Return statement
Curly braces for blocks

Creating the File:
Create hello.c

Type the code
Save with .c extension
Compile with gcc

1 #include <stdio.h>
2

3 int main(void) {
4 printf("Hello , World!\n");
5 return 0;
6 }

Compilation and Execution:

1 gcc hello.c -o hello
2 ./hello

Expected Output:
1 Hello , World!

Key Elements:
1. stdio.h for I/O
2. main() is entry point
3. printf() displays text
4. return 0 indicates success
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Understanding Program Components

#include <stdio.h>
Preprocessor directive
Copies header file contents
stdio.h = Standard
Input/Output
Contains printf() declaration
Similar to importing modules

int main(void)
Function declaration
int = return type
main = function name
void = no parameters
Entry point of program

Function Body
Between curly braces {}
Contains statements
Executed sequentially
Ends with return

printf("Hello, World!\n")
Output function
Text in quotes = string literal
\n = escape sequence
New line character

return 0;
Returns value to OS
0 = success
Non-zero = error code
Semicolon ends statement
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Common Errors in First Program

Syntax Errors:

1 // Missing semicolon
2 printf("Hello")
3

4 // Missing parenthesis
5 printf("Hello";
6

7 // Wrong header name
8 #include <studio.h>
9

10 // Missing brace
11 int main(void)
12 printf("Hello");
13 return 0;
14 }

Compilation Errors:

1 hello.c: In function 'main':
2 hello.c:4:5: error: expected

';'
3 before 'return '
4 printf("Hello")
5 ^~~~~~
6 hello.c:6:1: error: expected
7 declaration before '}'

token
8 }
9 ^

Fixing Errors:
Read error messages carefully
Check line numbers
Look for missing symbols
Verify spelling
Ensure proper nesting

Debugging Tip
Fix first error first
Often fixes others too
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Variables and Data Types



Understanding Variables in C

What are Variables?
Named memory locations
Store data values
Have specific types
Can change values (vary)
Follow naming rules

Variable Declaration:

1 int age; // Declare integer
2 double price; // Dclr double
3 char grade; // Dclr character

Naming Rules:
Start with letter or underscore
Contain letters, digits, underscores
Case-sensitive
No keywords (int, return, etc.)
Meaningful names recommended

Variable Initialization:

1 int count = 0; // Declaration
+ init

2 double pi = 3.14159;
3 char initial = 'A';
4 // Multiple variables
5 int x = 5, y = 10, z = 15;
6 // Declare then assign
7 int score;
8 score = 95; // Assignment

Good vs Bad Names:
1 // Good , descriptive:
2 int student_age;
3 double circle_radius;
4 // Bad , unclear:
5 int a;
6 double x1;
7 // Too short:
8 int i; // OK only in loops9 / 37



Fundamental Data Types in C

Integer Types:
int: Whole numbers
Typical size: 4 bytes (-2 billion to
+2 billion)
Examples: 42, -7, 0

Floating-Point Types:
float: Single precision
double: Double precision
Examples: 3.14, -0.001, 2.0

Character Type:
char: Single character
1 byte size
Examples: ’A’, ’7’, ’$’

Type Sizes (typical):

1 printf("int: %lu bytes\n",
sizeof(int));

2 printf("float: %lu bytes\n",
sizeof(float));

3 printf("double: %lu bytes\n",
sizeof(double));

4 printf("char: %lu byte\n",
sizeof(char));

Sample Output:
1 int: 4 bytes
2 float: 4 bytes
3 double: 8 bytes
4 char: 1 byte

Memory Visualization
Different types use
different memory amounts
sizeof() tells exact size 10 / 37



Memory Representation of Variables

Variable Storage:
Each variable gets memory space
Size depends on type
Has memory address
Values stored in binary

Viewing Addresses:

1 int x = 42;
2 printf("Value: %d\n", x);
3 printf("Address: %p\n", &x);

Sample Output:
1 Value: 42
2 Address: 0x7ffd4a3b2c

Address Variable Value

0x1000 int age 21

0x1004 double price 19.99

0x100C char grade ’A’
0x100D int count 100
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Basic Input/Output Operations



Output with printf() Function

printf() Basics:
Formatted output func.
Prints to stnd. out. (screen)
Takes format strg + args
Returns # of characters printed

Format Specifiers:
%d: integer
%f: float/double
%c: character
%s: string
%lf: double (long float)

Escape Sequences:
\n: newline
\t: tab
\": double quote
\\: backslash

1 #include <stdio.h>
2

3 int main(void) {
4 int age = 20;
5 double gpa = 3.75;
6 char grade = 'A';
7

8 printf("Student Information :\n
");

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

10 printf("GPA: %.2f\n", gpa);
11 printf("Grade: %c\n", grade);
12

13 // Multiple values
14 printf("Age: %d, GPA: %.2f,

Grade: %c\n",
15 age , gpa , grade);
16

17 return 0;
18 }

Note
.2f means

2 decimal places
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Input with scanf() Function

scanf() Basics:
Formatted input function
Reads from stnd in (keyboard)
Gets format string + var addr
Returns # of success. read itms

Critical: Ampersand &
& = address-of operator
scanf needs variable addresses
Forgets & = common error
Causes program crash

Format Specifiers:
Same as printf

1 #include <stdio.h>
2

3 int main(void) {
4 int age;
5 char initial;

6 printf("Enter your age: ")
;

7 scanf("%d", &age);
8

9 printf("Enter your initial
: ");

10 scanf(" %c", &initial);
// Note space

11

12 printf("Age: %d, Initial:
%c\n",

13 age , initial);
14

15 return 0;
16 }

Common Error
scanf("%d", age);
Missing &
Should be &age 13 / 37



Complete I/O Example: Temperature Converter (1/2)
Problem: Convert Celsius to
Fahrenheit:F = 9/5C + 32
Program Steps:

1 Print program name
2 Prompt for Celsius
3 Read temperature
4 Calculate Fahrenheit
5 Display both values

Requirements:
Use descriptive variable names
Format output nicely
Handle decimal values
Include comments

1 #include <stdio.h>
2

3 int main(void) {

4

5 double celsius , fahrenheit;
6

7 printf("Temperature Converter
\n");

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

9 printf("Enter temperature in
Celsius: ");

10 scanf("%lf", &celsius);
11

12 fahrenheit = (celsius *
9.0/5.0) + 32;

13

14 printf("%.2f°C = %.2f°F\n",
15 celsius , fahrenheit);
16

17 return 0;
18 }
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Complete I/O Example: Temperature Converter (2/2)

1 #include <stdio.h>
2

3 int main(void) {
4 double celsius , fahrenheit;
5

6 printf("Temperature Converter
\n");

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

8 printf("Enter temperature in
Celsius: ");

9 scanf("%lf", &celsius);
10

11 fahrenheit = (celsius *
9.0/5.0) + 32;

12

13 printf("%.2f°C = %.2f°F\n",
14 celsius , fahrenheit);
15

16 return 0;
17 }

Sample Run:
1 Temperature Converter
2 ====================
3 Enter temperature in Celsius:

20.5
4 20.50°C = 68.90°F

Note: 9.0/5.0
Not 9/5 (integer division)
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Arithmetic Operations



Basic Arithmetic Operators

Operators:
+: Addition
-: Subtraction
*: Multiplication
/: Division
%: Modulo (remainder)

Integer Division:
5 / 2 = 2 (not 2.5!)
Result truncated
No rounding
Need floats for decimals

Operator Precedence:
1 Parentheses ()
2 *, /, %
3 +, -

1 #include <stdio.h>
2 int main(void) {
3 int a = 10, b = 3;
4

5 printf("%d + %d = %d\n", a, b, a + b);
6 printf("%d - %d = %d\n", a, b, a - b);
7 printf("%d * %d = %d\n", a, b, a * b);
8 printf("%d / %d = %d\n", a, b, a / b);
9 printf("%d %% %d = %d\n", a, b, a % b)

;
10

11 // Float -point division
12 double result = (double)a / b;
13 printf("%d / %d = %.2f\n", a, b,

result);
14

15 return 0;
16 }

Important
% in printf needs %% 16 / 37



Type Conversion in Expressions
Implicit Conversion:

Automatic type conversion
Smaller → larger type
int → double OK
double → int loses precision

Explicit Casting:
Programmer-controlled conversion
Using (type) syntax
Makes intent clear
Can cause data loss

1 #include <stdio.h>
2 int main(void) {
3 int count = 5;
4 double average = 3.14;
5 // Implicit conversion
6 double result1 = count +

average;
7 printf("Implicit: %f\n",

result1);

8 // Explicit casting
9 int rounded = (int)(

average + 0.5);
10 printf("Rounded: %d\n",

rounded);
11

12 // Mixed operations
13 int a = 5, b = 2;
14 double quotient = (double

)a / b;
15 printf("5/2 as double:

%.2f\n", quotient);
16

17 // Data loss warning
18 int truncated = (int)

3.99;
19 printf("3.99 as int: %d\n

", truncated);
20

21 return 0;
22 } 17 / 37



Programming Best Practices



Good Programming Habits (1/2)

Code Readability:
Meaningful Names:
studentAge not a
Consistent Indentation: 2-4
spaces
Spaces Around Operators: x =
5 + y

One Statement Per Line: Easier
to read
Blank Lines: Separate logical
sections

Comments:
Explain why, not what
Use // for single line
Use /* */ for blocks
Update when code changes
Avoid obvious comments

Error Prevention:
Always Initialize Variables:
Prevent garbage values
Check Function Returns:
Especially scanf()

Use Constants: Not magic
numbers
Test Boundary Cases: 0,
negative, large values
Compile with Warnings: gcc
-Wall
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Good Programming Habits (2/2)

Example Comparison:

BAD:
single letter names
no messages
no spacing

1 int a,b,c;
2 scanf("\%d\%d" ,\&a,\&b);
3 c=a+b;printf("\%d",c);

GOOD:
meaningful names
I/O messages
spacing

1 int num1 = 0, num2 = 0;
2

3 printf("Enter two numbers: ");
4 scanf("\%d \%d", \&num1 , \&num2

);
5

6 int sum = num1 + num2;
7

8 printf("Sum: \%d\textbackslash
n", sum);

19 / 37



Constants and the const Keyword (1/2)

Why Use Constants?
Prevent accidental modification
Document meaning of values
Centralized value management
Compiler can optimize
Safer than #define

Syntax:

1 const type NAME = value;

Examples:

1 const double PI = 3.14159;
2 const int MAX_STUDENTS =

100;
3 const char NEWLINE = '\n';
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Constants and the const Keyword

Naming Convention:
UPPERCASE with underscores
Clearly indicates constant
Different from variables

Scientific Application:

1 #include <stdio.h>
2

3 int main(void) {
4 const double G = 6.67430e

-11; // m^3 kg^-1 s^-2
5 const double M_EARTH =

5.972 e24; // kg
6 const double R_EARTH =

6.371e6; // m
7

8 double mass , weight;
9

10 printf("Enter your mass (kg
): ");

11 scanf("%lf", &mass);
12

13 weight = mass * G * M_EARTH
/ (R_EARTH * R_EARTH);

14

15 printf("Your weight on
Earth: %.2f N\n",

16 weight);
17

18 return 0;
19 }

Advantage
Change value in one place
affects entire program
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Example Demonstrations



Example 1: Simple Calculator - Part 1

1 #include <stdio.h>
2

3 int main(void) {
4 double num1 , num2;
5 char operator;
6 double result;
7

8 printf("Simple Calculator\n");
9 printf("Enter calculation (e.g., 5 + 3): ");

10 scanf("%lf %c %lf", &num1 , &operator , &num2);
11

12 switch(operator) {
13 case '+':
14 result = num1 + num2;
15 break;
16 case '-':
17 result = num1 - num2;
18 break;
19 case '*':
20 result = num1 * num2;
21 break;
22 case '/':
23 if (num2 != 0) {
24 result = num1 / num2;
25 } else {
26 printf("Error: Division by zero!\n");
27 return 1;
28 }
29 break;
30 default:
31 printf("Error: Invalid operator !\n");
32 return 1;
33 }
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Example 1: Simple Calculator - Part 2

35 printf("Result: %.3f %c %.3f = %.3f\n",
36 num1 , operator , num2 , result);
37 return 0;
38 }

Key Features:
Uses double for precise calculations
Checks division by zero
Handles invalid operators
Formatted output with 3 decimal
places

Sample Output:
1 Simple Calculator
2 Enter calculation (e.g., 5 + 3)

: 7 / 2
3 Result: 7.000 / 2.000 = 3.500
4

5 Enter calculation (e.g., 5 + 3)
: 5 / 0

6 Error: Division by zero!
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Important Notes on the Calculator Example

Data Types: Using double instead of
float gives better precision for calculations
Division by Zero: Always check the
denominator before division
Format Specifiers:

%lf for double in scanf()
%f for double in printf()
%c for character input

Output Formatting: %.3f shows 3 decimal
places

Remember:
The space in scanf("%lf %c
%lf", ...) is important! It
allows input like:
5+3 or 5 + 3
Both will work correctly.

What about integer division?
If we used int instead of double, 5 / 2 would give 2, not 2.5!
Always use double or float for division that needs decimal results.
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Example 2: Temperature Converter (1/2)

1 #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;
11 char scale;
12 double converted;
13

14 // Get input
15 printf("Temperature Converter\n");
16 printf("Enter temperature and scale (e.g., 98.6 F or 37 C): ");
17 scanf("%lf %c", &temperature , &scale);
18

19 // Convert based on scale
20 if (scale == 'F' || scale == 'f') {
21 // Fahrenheit to Celsius: (F - 32) x 5/9
22 converted = (temperature - FAHRENHEIT_OFFSET)
23

24 24 / 37



Example 2: Temperature Converter (2/2
25 * FAHRENHEIT_TO_CELSIUS;
26 printf("%.1f°F = %.1f°C\n", temperature , converted);
27 } else if (scale == 'C' || scale == 'c') {
28 // Celsius to Fahrenheit: (C x 9/5) + 32
29 converted = (temperature * CELSIUS_TO_FAHRENHEIT)
30 + FAHRENHEIT_OFFSET;
31 printf("%.1f°C = %.1f°F\n", temperature , converted);
32 } else {
33 printf("Error: Invalid scale. Use F or C.\n");
34 return 1;
35 }
36

37 return 0;
38 }

Sample Output:
1 Temperature Converter
2 Enter temperature and
3 scale (e.g., 98.6 F or 37 C)

: 98.6 F
4 98.6°F = 37.0°C

1 Enter temperature and
2 scale (e.g., 98.6 F or 37 C)

: 25 K
3 Error: Invalid scale. Use F

or C.

Note:
The program accepts both uppercase and lowercase letters (F/f, C/c)
This makes it more user-friendly. 25 / 37



Understanding the Temperature Conversion Formulas
Fahrenheit to Celsius:

C =
5
9
(F − 32)

In Code:
1 const double

FAHRENHEIT_TO_CELSIUS =
5.0/9.0;

2 const int FAHRENHEIT_OFFSET =
32;

3

4 converted = (temperature -
FAHRENHEIT_OFFSET)

5 * FAHRENHEIT_TO_CELSIUS;
6

Celsius to Fahrenheit:

F =
9
5
C + 32

In Code:
1 const double

CELSIUS_TO_FAHRENHEIT =
9.0/5.0;

2 const int
FAHRENHEIT_OFFSET = 32;

3

4 converted = (temperature
* CELSIUS_TO_FAHRENHEIT)

5 + FAHRENHEIT_OFFSET;
6

Why use constants?
1. Makes formulas clearer and self-documenting
2. Easy to change values in one place
3. Prevents "magic numbers" in calculations 26 / 37



Important Programming Concepts Demonstrated

1 User Input Validation:
Check for division by zero
Validate temperature scale (F/f, C/c)
Handle invalid input gracefully

2 Error Handling:
Use return 1 to indicate error
Print helpful error messages
Exit program cleanly on error

3 Constants:
const variables for fixed values
Makes code more readable and
maintainable

Remember:
Always validate user input!
Users can enter anything, and
your program should handle it
gracefully.

Common Mistake:
Using int for division:
5 / 2 = 2 (integer division)
5.0 / 2.0 = 2.5 (float division)

Best Practice:
Use double for calculations that need
precision
Format output with %.nf for n decimal
places
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Formatting Output for Clarity

Common Format Specifiers:
%d - Integer (no decimals)
%f - Float/Double (default 6 decimals)
%.2f - Float with 2 decimal places
%10.2f - Float with 2 decimals, width 10
%-10.2f - Left-aligned
%c - Single character
%s - String

Example:
1 double price = 19.99;
2 int quantity = 3;
3 double total = price *

quantity;
4

5 printf("Price: $%.2f\n",
price);

6 printf("Quantity: %d\n",
quantity);

7 printf("Total: $%.2f\n",
total);

Output:
1 Price: $19 .99
2 Quantity: 3
3 Total: $59 .97

Pro Tip: Always format your output! It makes your programs look professional
and helps users understand the results clearly. For monetary values, use 2 decimal
places. For scientific values, choose appropriate precision.
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Comparing the Two Examples
Simple Calculator:

Uses switch for operator selection
Handles four basic operations
Checks division by zero
Returns error codes (1) for failures
Uses double for all calculations
Single input line with three values

Temperature Converter:
Uses if-else if for scale selection
Handles two conversion directions
Accepts both uppercase/lowercase
Uses mathematical constants
Returns error code for invalid scale
Single input line with two values

Common Patterns:
Both examples follow the same structure:
1. Declare variables
2. Get user input
3. Validate input
4. Perform calculation
5. Display formatted result
6. Handle errors gracefully
This is the basic pattern for most interactive programs!
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What We’ve Learned Today - Summary
Core Concepts:

1 C program structure
2 Variables and data types
3 Input/Output with printf() and scanf()
4 Basic operators and expressions
5 Constants and good practices

Important Details:
Always initialize variables
Use correct format specifiers
Check for division by zero
Validate user input
Format output for clarity
Handle errors gracefully

Next Lecture:
Control Flow
• if-else statements
• Loops (for, while)
• Solving problems with repeti-
tion

Practice for Next Week:
Try modifying these examples:
1. Add modulus (%) operation to the calculator
2. Add Kelvin conversion to the temperature converter
3. Create a program that calculates the area of a circle
Remember: Practice is essential for learning programming!
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Good Programming Practices (Review)

Do:
Use meaningful variable names
Initialize variables when declaring
Check for potential errors
Format output clearly
Add comments for complex logic
Test with different inputs
Use constants for fixed values

Don’t:
Use single-letter variable names
(except loop counters)
Forget to check for division by zero
Ignore compiler warnings
Use "magic numbers" in
calculations
Assume user input is always valid
Cram too much on one line
Forget to free resources (we’ll learn
this later)

Remember: Good code is not just about working correctly.
It’s about being readable, maintainable, and robust.

Start building good habits from day one!
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Common Errors and Debugging Tips



Top 10 Beginner C Errors

Syntax Errors:
1 Missing semicolon ;
2 Mismatched braces {}
3 Misspelled keywords
4 Incorrect header names

Semantic Errors:
5 Missing & in scanf()
6 Wrong format specifier
7 Uninitialized variables
8 Integer division issues

Linker Errors:
9 Undefined functions
10 Missing libraries

Example Errors:
1 // 1. Missing semicolon
2 printf("Hello") // ERROR!
3

4 // 2. Wrong header
5 #include <studio.h> // stdio.h
6

7 // 3. Missing & in scanf
8 int x;
9 scanf("%d", x); // Should be &x

10

11 // 4. Wrong format specifier
12 double d = 3.14;
13 printf("%d", d); // Should be %

f
14

15 // 5. Integer division
16 int a = 5, b = 2;
17 double r = a / b; // r = 2.0,

not 2.5

Debugging: Read error messages, fix one error at a time 32 / 37



Effective Debugging Strategies

Prevention:
Write small sections, test often
Use descriptive variable names
Add comments during coding
Compile frequently
Use -Wall -Wextra flags

Isolation:
Comment out suspect code
Add temporary printf()
statements
Test with simple inputs
Verify assumptions
Check boundary conditions

Diagnostic printf():

1 printf("DEBUG: Entering
function\n");

2 printf("DEBUG: x = %d, y = %f\n
", x, y);

3 printf("DEBUG: After
calculation: %d\n", result);

4

5 // Remove or comment out later
6 // printf (" DEBUG: ...");

Systematic Approach:
1 Read error message carefully
2 Identify exact line
3 Understand the error
4 Form hypothesis
5 Test fix

Golden Rule
Don’t guess - understand! Add prints to see values 33 / 37



Advanced Topics Preview



Looking Ahead: What’s Next?

Next Lecture: Control Flow
if, else statements
switch for multiple choices
Comparison operators
Logical operators
Boolean expressions

Week 2 Preview:
Loops: while, for, do-while
Problem-solving patterns
Nested control structures
More practice exercises

Coming Soon
Programs that make decisions!

Much more powerful code

34 / 37



Course Roadmap

Foundations (Weeks 1-3):
Variables, data types
Control structures
Functions
Arrays
Basic problem-solving

Core Concepts (Weeks 4-7):
Pointers
Strings
Structures
Dynamic memory
File I/O

Advanced Topics (Weeks 8-10):
Data structures
Algorithm design
Program organization
Larger projects
Final assessment

Final Project

Student database
with file storage

Scientific calculator
with functions

Game: Tic-tac-toe
or Hangman
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Summary and Resources



Key Concepts Learned Today

Programming Basics:
C’s role in computing
Compilation process
Program structure
Writing/running programs

Data and Variables:
Fundamental data types
Variable declaration/initialization
Memory concepts
Type sizes

Development Skills:
Environment setup
Using gcc compiler
Reading error messages
Basic debugging

Input/Output:
printf() formatting
scanf() input
Format specifiers
Escape sequences

Operations:
Arithmetic operators
Integer vs floating division
Type conversion
Constants usage

You Can Now:

Write useful programs
Calculate and convert

Handle user input
Format output 36 / 37



Recommended Resources

Online References:
cppreference.com: C standard
library
GCC Manual: Compiler
documentation
Stack Overflow: Problem solving
Online Compilers: Quick testing

Books:
"C Programming: A Modern
Approach" by K.N. King
"The C Programming Language"
by Kernighan & Ritchie
"C Primer Plus" by Stephen Prata
"Head First C" by Griffiths &
Griffiths

Practice Platforms:
HackerRank: C practice problems
Codecademy: Interactive lessons
Exercism: Mentored practice
LeetCode: Algorithm challenges

Tools:
VS Code: Editor with C support
GCC/GDB: Compiler and
debugger
Valgrind: Memory debugging
Make: Build automation

Course Materials
Slides, examples, exercises
Available on course website 37 / 37
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