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1 Introduction to Practice Session
Welcome to your second C programming practice session! This 1-hour session focuses
on **control flow** - making decisions with if-else and switch, and repeating actions
with loops. These concepts transform simple linear programs into intelligent, interactive
applications.

**Estimated completion time: 1 hour**

**What you’ll need:** - A text editor (VS Code, Kate, Sublime, Notepad++, etc.) -
GCC compiler installed and working - Terminal/command line access - Knowledge from
Lecture 2 and Practice Session 1

Warning/Common Issue

**Before You Begin:** Make sure you understand the difference between: - ‘=‘ (as-
signment) and ‘==‘ (comparison) - the most common source of bugs! - Relational
operators: ‘<‘, ‘>‘, ‘<=‘, ‘>=‘, ‘==‘, ‘!=‘ - Logical operators: ‘&&‘ (AND), ‘||‘ (OR),
‘¡ (NOT)
Review Lecture 2 slides 2-5 if needed.

2 Relational and Logical Operators Review
Practice Activity
**Activity 1: Understanding Comparisons (10 minutes)**
Let’s start by understanding how relational operators work in C. Remember, in C,
true is any non-zero value (usually 1) and false is 0.

Step-by-Step Instructions:
1. Create a new file named ‘comparisons.c‘
2. Write this program to see how comparisons work:

1 #include <stdio.h>
2

3 int main(void) {
4 int a = 5, b = 10, c = 5;
5

6 printf("=== COMPARISON RESULTS ===\n");
7 printf("a = %d, b = %d, c = %d\n\n", a, b, c);
8

9 printf("a == b: %d\n", a == b); // 0 (false)
10 printf("a == c: %d\n", a == c); // 1 (true)
11 printf("a != b: %d\n", a != b); // 1 (true)
12 printf("a < b: %d\n", a < b); // 1 (true)
13 printf("a > b: %d\n", a > b); // 0 (false)
14 printf("a <= c: %d\n", a <= c); // 1 (true)
15 printf("a >= c: %d\n\n", a >= c); // 1 (true)
16

17 printf("=== COMBINING CONDITIONS ===\n");
18 printf("(a < b) && (a == c): %d\n", (a < b) && (a == c)); //
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true AND true = 1
19 printf("(a > b) || (a == c): %d\n", (a > b) || (a == c)); //

false OR true = 1
20 printf("(a > b) && (a == c): %d\n", (a > b) && (a == c)); //

false AND true = 0
21 printf("!(a == b): %d\n", !(a == b)); // NOT false = 1
22

23 printf("\n=== COMMON MISTAKE ===\n");
24 printf("if (a = b) would be: %d (ALWAYS true for non-zero b!)

\n", a = b);
25 printf("But now a has been changed to %d!\n", a);
26

27 return 0;
28 }

3. Compile and run:
1 gcc comparisons.c -o comparisons
2 ./comparisons

Key Observations:
• Comparisons always yield 1 (true) or 0 (false)
• ‘==‘ checks equality, ‘=‘ assigns a value
• ‘&&‘ requires both conditions true
• ‘||‘ requires at least one condition true
• ‘¡ reverses true/false

Challenge:
Add tests for:

• Character comparisons (‘’A’ < ’B’‘, ‘’a’ == ’A’‘)
• More complex combined conditions
• Show short-circuit evaluation in action

Warning/Common Issue

**THE MOST IMPORTANT WARNING: ‘=‘ vs ‘==‘**
1 int x = 5;
2 if (x = 10) { // WRONG! Assigns 10 to x, condition is 10 (true)
3 printf("This ALWAYS prints!\n");
4 }
5

6 if (x == 10) { // CORRECT! Compares x to 10
7 printf("This prints only if x equals 10\n");
8 }

**Defensive programming tip:** Write ‘if (10 == x)‘ instead of ‘if (x == 10)‘. If you
accidentally write ‘if (10 = x)‘, the compiler will catch the error!
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3 Basic if-else Decisions
Practice Activity
**Activity 2: Simple Decision Making (15 minutes)**
Now let’s use comparisons to make decisions with if-else statements.

Part A: Even/Odd Checker
Create ‘even_odd.c‘:
1 #include <stdio.h>
2

3 int main(void) {
4 int number;
5

6 printf("EVEN OR ODD CHECKER\n");
7 printf("===================\n");
8 printf("Enter an integer: ");
9 scanf("%d", &number);

10

11 // Check if number is even (divisible by 2)
12 if (number % 2 == 0) {
13 printf("%d is EVEN.\n", number);
14 } else {
15 printf("%d is ODD.\n", number);
16 }
17

18 // Always use braces, even for single statements!
19 if (number > 0) {
20 printf("%d is POSITIVE.\n", number);
21 } else if (number < 0) {
22 printf("%d is NEGATIVE.\n", number);
23 } else {
24 printf("%d is ZERO.\n", number);
25 }
26

27 return 0;
28 }

Part B: Grade Calculator with if-else if
Create ‘grade_calculator.c‘:
1 #include <stdio.h>
2

3 int main(void) {
4 int score;
5 char grade;
6

7 printf("GRADE CALCULATOR\n");
8 printf("================\n");
9 printf("Enter your score (0-100): ");

10 scanf("%d", &score);
11
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12 // Input validation
13 if (score < 0 || score > 100) {
14 printf("Error: Score must be between 0 and 100!\n");
15 return 1; // Exit with error
16 }
17

18 // Determine grade using if-else if chain
19 if (score >= 90) {
20 grade = 'A';
21 printf("Excellent work!\n");
22 } else if (score >= 80) {
23 grade = 'B';
24 printf("Good job!\n");
25 } else if (score >= 70) {
26 grade = 'C';
27 printf("Satisfactory\n");
28 } else if (score >= 60) {
29 grade = 'D';
30 printf("Needs improvement\n");
31 } else {
32 grade = 'F';
33 printf("Better luck next time\n");
34 }
35

36 printf("Your grade: %c\n", grade);
37

38 // Nested if example
39 if (grade == 'A') {
40 if (score >= 97) {
41 printf("You got an A+!\n");
42 } else if (score >= 93) {
43 printf("You got an A!\n");
44 } else {
45 printf("You got an A-!\n");
46 }
47 }
48

49 return 0;
50 }

Challenge:
Add to the grade calculator:

• Plus/minus grades (A+, A, A-)
• Check if the student passed (score >= 60)
• Different messages for different grade ranges

Tip/Note

**if-else if Chain Rules:**
• Conditions are checked in order from top to bottom
• The FIRST true condition executes its block
• All subsequent conditions are SKIPPED
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• The ‘else‘ block (if present) executes if NO conditions are true
• Order matters! Put most specific conditions first

Example
**Common if-else if Pattern: Range Checking**
1 if (x < 0) {
2 // Handle negative
3 } else if (x < 10) {
4 // Handle 0-9
5 } else if (x < 100) {
6 // Handle 10-99
7 } else {
8 // Handle 100 and above
9 }

Notice we don’t need to check lower bounds because previous conditions already
handled them!

4 The switch Statement
Practice Activity
**Activity 3: Multi-way Branching with switch (15 minutes)**
When checking a single variable against many constant values, ‘switch‘ is cleaner than
long if-else if chains.

Part A: Simple Menu System
Create ‘menu.c‘:
1 #include <stdio.h>
2

3 int main(void) {
4 int choice;
5

6 printf("=== SIMPLE MENU ===\n");
7 printf("1. Say Hello\n");
8 printf("2. Say Goodbye\n");
9 printf("3. Tell a joke\n");

10 printf("4. Exit\n");
11 printf("Enter your choice (1-4): ");
12 scanf("%d", &choice);
13

14 switch (choice) {
15 case 1:
16 printf("Hello there! How are you today?\n");
17 break;
18

19 case 2:
20 printf("Goodbye! See you later!\n");
21 break;
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22

23 case 3:
24 printf("Why do programmers prefer dark mode?\n");
25 printf("Because light attracts bugs!\n");
26 break;
27

28 case 4:
29 printf("Exiting program...\n");
30 break;
31

32 default:
33 printf("Invalid choice! Please enter 1-4.\n");
34 }
35

36 return 0;
37 }

Part B: Character-based Menu (with fall-through)
Create ‘character_menu.c‘:
1 #include <stdio.h>
2

3 int main(void) {
4 char choice;
5

6 printf("=== CHARACTER MENU ===\n");
7 printf("A. Add numbers\n");
8 printf("S. Subtract numbers\n");
9 printf("M. Multiply numbers\n");

10 printf("D. Divide numbers\n");
11 printf("Q. Quit\n");
12 printf("Enter your choice: ");
13 scanf(" %c", &choice); // Note space before %c
14

15 switch (choice) {
16 case 'A':
17 case 'a': // Fall-through - handles both uppercase and

lowercase
18 printf("You selected Addition\n");
19 // Addition code would go here
20 break;
21

22 case 'S':
23 case 's':
24 printf("You selected Subtraction\n");
25 break;
26

27 case 'M':
28 case 'm':
29 printf("You selected Multiplication\n");
30 break;
31

32 case 'D':
33 case 'd':
34 printf("You selected Division\n");
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35 // Remember to check for division by zero!
36 break;
37

38 case 'Q':
39 case 'q':
40 printf("Goodbye!\n");
41 break;
42

43 default:
44 printf("Invalid choice! Please enter A, S, M, D, or Q.\n")

;
45 }
46

47 return 0;
48 }

Part C: Days of the Week
Create ‘days.c‘:
1 #include <stdio.h>
2

3 int main(void) {
4 int day;
5

6 printf("Enter day number (1-7): ");
7 scanf("%d", &day);
8

9 switch (day) {
10 case 1:
11 printf("Monday - Start of work week\n");
12 break;
13 case 2:
14 printf("Tuesday\n");
15 break;
16 case 3:
17 printf("Wednesday - Hump day\n");
18 break;
19 case 4:
20 printf("Thursday\n");
21 break;
22 case 5:
23 printf("Friday - TGIF!\n");
24 break;
25 case 6:
26 printf("Saturday - Weekend!\n");
27 break;
28 case 7:
29 printf("Sunday - Weekend!\n");
30 break;
31 default:
32 printf("Error: Day must be between 1 and 7!\n");
33 }
34

35 return 0;
36 }
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Challenge:
Combine fall-through to identify weekdays (1-5) vs weekends (6-7) with a single mes-
sage for each category.

Warning/Common Issue

**switch Common Mistakes:**
1 // MISTAKE 1: Forgetting break
2 switch (x) {
3 case 1:
4 printf("One\n");
5 // Missing break! Falls through to case 2
6 case 2:
7 printf("Two\n"); // Also prints when x==1!
8 break;
9 }

10

11 // MISTAKE 2: Using variables in case
12 int value = 5;
13 switch (x) {
14 case value: // ERROR! Case values must be constants
15 // ...
16 }
17

18 // MISTAKE 3: Using floating -point
19 float f = 3.14;
20 switch (f) { // ERROR! switch requires integer type
21 // ...
22 }

Tip/Note

**When to Use switch vs if-else if:** - **Use switch when:** Checking one integer/char
variable against multiple constants - **Use if-else if when:** Checking ranges, complex
conditions, or non-integer types - **switch can be faster:** Compilers can optimize
switch using jump tables - **switch is cleaner:** For menu systems and state machines

5 Introduction to Loops - The while Loop
Practice Activity
**Activity 4: Counting with while (10 minutes)**
Loops let us repeat actions. The ‘while‘ loop repeats as long as a condition is true.
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Part A: Basic Counting
Create ‘counting.c‘:
1 #include <stdio.h>
2

3 int main(void) {
4 // Count from 1 to 10
5 printf("Counting from 1 to 10:\n");
6 int i = 1; // INITIALIZATION
7

8 while (i <= 10) { // CONDITION
9 printf("%d ", i);

10 i++; // UPDATE
11 }
12 printf("\n\n");
13

14 // Count down from 10 to 1
15 printf("Counting down from 10 to 1:\n");
16 int j = 10; // INITIALIZATION
17

18 while (j >= 1) { // CONDITION
19 printf("%d ", j);
20 j--; // UPDATE
21 }
22 printf("\n\n");
23

24 // Print even numbers
25 printf("Even numbers from 2 to 20:\n");
26 int k = 2; // INITIALIZATION
27

28 while (k <= 20) { // CONDITION
29 printf("%d ", k);
30 k += 2; // UPDATE (add 2 each time)
31 }
32 printf("\n");
33

34 return 0;
35 }

Part B: Sum of Numbers
Create ‘sum.c‘:
1 #include <stdio.h>
2

3 int main(void) {
4 int n;
5 int sum = 0;
6 int i = 1;
7

8 printf("SUM OF FIRST N NUMBERS\n");
9 printf("Enter a positive integer: ");

10 scanf("%d", &n);
11

12 if (n < 1) {
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13 printf("Please enter a positive number.\n");
14 return 1;
15 }
16

17 while (i <= n) {
18 sum += i; // Add i to sum
19 i++; // Increment i
20 }
21

22 printf("Sum of 1 to %d = %d\n", n, sum);
23

24 return 0;
25 }

Challenge:
Modify the program to calculate:

• Sum of even numbers only
• Sum of odd numbers only
• Product (factorial) instead of sum

Warning/Common Issue

**while Loop DANGER: Infinite Loops!**
1 // INFINITE LOOP EXAMPLES - DON'T RUN WITHOUT UNDERSTANDING!
2

3 // Example 1: Forgot to update
4 int i = 1;
5 while (i <= 10) {
6 printf("%d ", i);
7 // i++; // MISSING! i never changes, loop runs forever
8 }
9

10 // Example 2: Wrong update
11 int i = 1;
12 while (i <= 10) {
13 printf("%d ", i);
14 i--; // WRONG! i gets smaller, never reaches 10
15 }
16

17 // Example 3: Condition always true
18 while (1) { // Always true!
19 printf("This prints forever...\n");
20 // Need a break statement to exit
21 }
22

23 // To stop an infinite loop: Press Ctrl+C in terminal
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Tip/Note

**The Three Essential Parts of Any Loop:** 1. **INITIALIZATION:** Set up the
loop variable before the loop 2. **CONDITION:** Check each time whether to
continue 3. **UPDATE:** Change the loop variable inside the loop
Forgetting any of these parts leads to bugs!

6 do-while Loop: Execute at Least Once
Practice Activity
**Activity 5: Input Validation with do-while (10 minutes)**
The ‘do-while‘ loop always executes at least once, making it perfect for input valida-
tion.

Part A: Validating User Input
Create ‘validate.c‘:
1 #include <stdio.h>
2

3 int main(void) {
4 int number;
5

6 printf("INPUT VALIDATION DEMO\n");
7 printf("=====================\n\n");
8

9 // Keep asking until user enters a positive number
10 do {
11 printf("Enter a positive number: ");
12 scanf("%d", &number);
13

14 if (number <= 0) {
15 printf("Invalid! Number must be positive.\n");
16 }
17 } while (number <= 0);
18

19 printf("Valid input accepted: %d\n\n", number);
20

21 // Keep asking until user enters a number between 1 and 100
22 do {
23 printf("Enter a number between 1 and 100: ");
24 scanf("%d", &number);
25

26 if (number < 1 || number > 100) {
27 printf("Invalid! Number must be 1-100.\n");
28 }
29 } while (number < 1 || number > 100);
30

31 printf("Valid input accepted: %d\n", number);
32

33 return 0;
34 }
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Part B: Menu System with do-while
Create ‘menu_loop.c‘:
1 #include <stdio.h>
2

3 int main(void) {
4 int choice;
5

6 do {
7 // Display menu (always shows at least once)
8 printf("\n=== MAIN MENU ===\n");
9 printf("1. Option 1\n");

10 printf("2. Option 2\n");
11 printf("3. Option 3\n");
12 printf("4. Exit\n");
13 printf("Enter choice (1-4): ");
14 scanf("%d", &choice);
15

16 // Process choice
17 switch (choice) {
18 case 1:
19 printf("You selected Option 1\n");
20 break;
21 case 2:
22 printf("You selected Option 2\n");
23 break;
24 case 3:
25 printf("You selected Option 3\n");
26 break;
27 case 4:
28 printf("Exiting...\n");
29 break;
30 default:
31 printf("Invalid choice! Try again.\n");
32 }
33 } while (choice != 4); // Repeat until user chooses 4
34

35 printf("Program terminated.\n");
36 return 0;
37 }

Challenge:
Create a number guessing game where:

• Computer picks random number 1-10
• Player has unlimited attempts
• Use do-while for the main game loop
• Give hints: ”Too high” or ”Too low”
• Ask after each game: ”Play again? (y/n)”
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Tip/Note

**while vs do-while:**
• **while:** Condition checked BEFORE loop body → may execute 0 times
• **do-while:** Condition checked AFTER loop body → executes AT LEAST

ONCE
• **Use do-while for:** Menus, input validation, anything that must run at least

once
• **Remember:** do-while needs a semicolon after ‘while(condition);‘

7 Putting It All Together
Practice Activity
**Activity 6: Complete Calculator with Menu and Validation (Remaining time)**
Combine everything you’ve learned: menu, input validation, loops, and calculations.
Create ‘complete_calculator.c‘:
1 #include <stdio.h>
2

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

8 printf("=== ADVANCED CALCULATOR ===\n");
9 printf("==========================\n");

10

11 do {
12 // Get first number with validation
13 do {
14 printf("\nEnter first number: ");
15 if (scanf("%lf", &num1) != 1) {
16 printf("Invalid input! Please enter a number.\n");
17 while (getchar() != '\n'); // Clear input buffer
18 } else {
19 break; // Valid input, exit validation loop
20 }
21 } while (1); // Loop until valid input
22

23 // Get second number with validation
24 do {
25 printf("Enter second number: ");
26 if (scanf("%lf", &num2) != 1) {
27 printf("Invalid input! Please enter a number.\n");
28 while (getchar() != '\n');
29 } else {
30 break;
31 }
32 } while (1);
33

34 // Get operation with validation
35 do {
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36 printf("Enter operation (+, -, *, /): ");
37 scanf(" %c", &operation);
38

39 if (operation != '+' && operation != '-' &&
40 operation != '*' && operation != '/') {
41 printf("Invalid operation! Please use +, -, *, or /\n"

);
42 } else {
43 break;
44 }
45 } while (1);
46

47 // Perform calculation with error checking
48 switch (operation) {
49 case '+':
50 result = num1 + num2;
51 printf("\n%.2f + %.2f = %.2f\n", num1, num2, result);
52 break;
53

54 case '-':
55 result = num1 - num2;
56 printf("\n%.2f - %.2f = %.2f\n", num1, num2, result);
57 break;
58

59 case '*':
60 result = num1 * num2;
61 printf("\n%.2f * %.2f = %.2f\n", num1, num2, result);
62 break;
63

64 case '/':
65 if (num2 == 0) {
66 printf("\nERROR: Division by zero is not allowed!\

n");
67 } else {
68 result = num1 / num2;
69 printf("\n%.2f / %.2f = %.2f\n", num1, num2,

result);
70 }
71 break;
72 }
73

74 // Ask if user wants to continue
75 do {
76 printf("\nDo another calculation? (y/n): ");
77 scanf(" %c", &continue_calc);
78

79 if (continue_calc != 'y' && continue_calc != 'Y' &&
80 continue_calc != 'n' && continue_calc != 'N') {
81 printf("Please enter 'y' or 'n'.\n");
82 }
83 } while (continue_calc != 'y' && continue_calc != 'Y' &&
84 continue_calc != 'n' && continue_calc != 'N');
85

86 } while (continue_calc == 'y' || continue_calc == 'Y');
87

88 printf("\nThank you for using the calculator. Goodbye!\n");
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89 return 0;
90 }

Challenge Enhancements:
1. Add modulus operator (
2. Add power operation (use ‘pow()‘ from ‘math.h‘, compile with ‘-lm‘)
3. Keep a running total (like a basic calculator)
4. Add memory functions (M+, M-, MR, MC)

8 Time Management Summary
Tip/Note

**1-Hour Session Checklist:**
• 0:00–0:10: Activity 1 (Comparisons) - Understand true/false in C
• 0:10–0:25: Activity 2 (if-else) - Basic decision making
• 0:25–0:40: Activity 3 (switch) - Multi-way branching
• 0:40–0:50: Activity 4 (while) - Introduction to loops
• 0:50–0:55: Activity 5 (do-while) - Input validation
• 0:55–1:00: Activity 6 (Complete calculator) - Bring it all together

If you finish early, try the challenge exercises or help classmates!

Warning/Common Issue

**Final Checklist Before Saving Your Work:**
1. Did you test all branches of your if-else statements?
2. Did you include ‘break‘ in all switch cases (unless intentional fall-through)?
3. Do your loops have initialization, condition, and update?
4. Did you check for division by zero?
5. Did you validate user input?
6. Did you test with boundary values (0, 1, max values)?

9 What to Do If Stuck
Tip/Note

**Troubleshooting Guide:**
• **If the wrong branch executes:** Check your conditions, especially ‘=‘ vs ‘==‘
• **If multiple switch cases execute:** Missing ‘break‘ statements
• **If loop runs forever:** Forgot to update loop variable, or condition never false
• **If loop never runs:** Condition false initially (check your logic)
• **If program crashes:** Check for division by zero, uninitialized variables
• **If input is skipped:** Remember the space before ‘
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10 Conclusion
Congratulations! You’ve completed your first control flow practice session. You’ve learned
to:

• Make decisions with if-else and switch statements

• Repeat actions with while and do-while loops

• Validate user input to make robust programs

• Build a complete calculator application with menus

These concepts are the foundation of all programming. In the 2-hour extended session,
you’ll learn about for loops, nested loops, and build more complex applications like num-
ber guessing games and prime number checkers.

Keep practicing! The more you code, the more natural these concepts be-
come.
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