C Programming
Practice Session 2 (2 Hours)
Extended Practice: Loops, Patterns, and Problem
Solving
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C Programming - Practice Session 2 (2 Hours) 2

1 Introduction to Extended Practice Session

This 2-hour session builds on the 1-hour practice, providing deeper exploration of control
flow concepts. You'll master the ‘for‘ loop, work with nested loops to create patterns,
and build complete applications like number guessing games and prime number checkers.

**Estimated completion time: 2 hours**

**Prerequisites:** Completed the 1-hour practice session or equivalent experience with
if-else, switch, while, and do-while.

2 Review and Warm-up

Practice Activity

**Activity 1: Quick Review (10 minutes)**
Let’s verify your understanding of basic control flow before diving into new material.

Quick Tasks:

1. Create a file ‘review.c' and implement these small programs:
Task A: Write a program that asks for a number and prints "Positive”, "Neg-
ative”, or "Zero” using if-else.
Task B: Write a program that asks for a month number (1-12) and prints the
season (Winter: 12,1,2; Spring: 3-5; Summer: 6-8; Fall: 9-11) using switch with
fall-through.
Task C: Write a program that uses a while loop to print all even numbers from
2 to 20.

Sample Solution for Task B (Season Checker):

#tinclude <stdio.h>

1

3/int main(void) {

4 int month;

6 printf ("Enter month number (1-12): ");
7 scanf ("%d", &month);

9 switch (month) {

10 case 12:

11 case 1:

12 case 2:

13 printf ("Winter\n") ;
14 break;

15 case 3:

16 case 4:

17 case 5:

18 printf ("Spring\n");
19 break;

20 case 6:
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21 case T:

22 case 8:

23 printf ("Summer\n") ;
24 break;

25 case 9:

26 case 10:

27 case 11:

28 printf ("Fall\n");
29 break;

30 default:

31 printf ("Invalid month!\n");
32 T

33

34 return O;

35| F

If you completed all tasks correctly, you're ready to proceed!

Tip/Note

**Fall-through in switch** is intentional when multiple cases should execute the same
code. Always comment it: ‘// fall through‘ to show it’s intentional, not a bug.

3 Mastering the for Loop

Practice Activity

**Activity 2: The for Loop - Compact Counting (20 minutes)**

counting and known iterations.

Part A: Basic for Loop Patterns

Create ‘for basics.c':

The ‘for‘ loop packs initialization, condition, and update into one line. It’s perfect for

#include <stdio.h>

1

2

3lint main(void) {

4 printf ("=== BASIC FOR LOOP PATTERNS ===\n\n");

6 // Pattern 1: Count up 1-10

7 printf ("Counting up 1-10: ");

8 for (int i = 1; i <= 10; i++) {
9 printf ("%d ", 1i);

10 }

11 printf ("\n");

12

13 // Pattern 2: Count down 10-1
14 printf ("Counting down 10-1: ");
15 for (int i = 10; i >= 1; i--) {
16 printf("%d ", 1i);

17 }

18 printf ("\n");
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20 // Pattern 3: Step by 2 (even numbers)
21 printf ("Even numbers 2-20: ");

22 for (int i = 2; i <= 20; i += 2) {

23 printf ("%d ", 1i);

24 }

25 printf ("\n");

27 // Pattern 4: Step by 2 (odd numbers)

28 printf ("0dd numbers 1-19: ");

29 for (int i = 1; i <= 19; i += 2) {
30 printf("%d ", 1i);

31 }

32 printf ("\n\n");

33

34 // Pattern 5: Multiple variables
35 printf ("Multiple variables: ");

36 for (int 1 = 0, j = 10; i < j; i++, j--) {
37 printf (" (i=%d,j=lkd) ", i, j);
38 }

39 printf ("\n");

41 return O;

Part B: Sum, Product, and Average

Create ‘for calculations.c‘:

1|#include <stdio.h>

3/int main(void) {
4 int n;

6 printf ("ENTER A POSITIVE INTEGER: ");
7 scanf ("%d", &n);

9 if (n < 1) {
10 printf ("Please enter a positive number.\n");
11 return 1;

12 }

13

14 // Sum of first n numbers

15 int sum = 0;

16 for (int i = 1; i <= n; i++) {

17 sum += 1i;

18 }

19 printf ("\nSum of 1 to %d = %d\n", n, sum);
20

21 // Sum of squares: 12 + 22 + 32 + ... + n?
22 int sumSquares = 0;

23 for (int i = 1; i <= n; i++) {

24 sumSquares += 1 * 1ij;

25 }

26 printf ("Sum of squares 12 to %d? = %d\n", n, sumSquares);
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28 // Factorial: n! = 1 x 2 x 3 x ... x 1

29 long long factorial = 1; // Use long long for larger values
30 for (int i = 1; i <= n; i++) {

31 factorial *= i;

32 }

33 printf ("%d! = %11d\n", n, factorial);

34

35 // Geometric progression: 2 + 2! + 22 + ... + 2

36 int geometricSum = O0;

37 int term = 1; // 2 =1

38 for (int i = 0; i <= n; i++) {

39 geometricSum += term;

40 term *= 2; // Double each time

41 }

42 printf ("Sum of 2 to 27%d = %d\n", n, geometricSum);
43

44 return O;

415 }

Part C: Understanding for Loop Execution

Create ‘for trace.c’ to understand the flow:

i|#include <stdio.h>

N

int main(void) {
printf ("TRACING FOR LOOP EXECUTION\n");
5 printf (7 cccaascaassaossassssssss=s\n\n v ) g

printf ("for (int i = 1; i <= 3; i++) {\n");
8 printf (" printf (\"i = %%d\\n\", i);\n");
9 printf ("}\n\n");

10
11 printf ("Execution flow:\n");

-~

12 printf("Step 1: Initialize i = 1 (rumns once)\n");

13 printf ("Step 2: Check condition i <= 37 (1 <= 3) true - enter loop
\n");

14 printf ("Step 3: Execute body: prints i = 1\n");

15 printf ("Step 4: Execute update i++ =+ i becomes 2\n");

16 printf ("Step 5: Check condition i <= 37 (2 <= 3) true - enter loop
\n");

17 printf ("Step 6: Execute body: prints i = 2\n");

18 printf ("Step 7: Execute update i++ -+ i becomes 3\n");

19 printf ("Step 8: Check condition i <= 37 (3 <= 3) true -+ enter loop
\n");

20 printf ("Step 9: Execute body: prints i = 3\n");

21 printf ("Step 10: Execute update i++ -+ i becomes 4\n");

22 printf ("Step 11: Check condition i <= 37 (4 <= 3) false - exit
loop\n\n");

23

24 printf ("Actual output:\n");

25 for (int i = 1; i <= 3; i++) {

26 printf ("i = %d\n", i);

27 }

29 return O;
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Challenge:

Write a program that finds:
o All factors of a number N
o Whether N is a perfect number (sum of factors equals N)
o The Fibonacci sequence up to N terms

Warning/Common Issue

**Common for Loop Errors:**

// ERROR 1: 0ff-by-one
2| for (int i = 1; i < 10; i++) // Prints 1-9, not 1-10
0; i <= 10; i++) // Prints 0-10 (11 numbers)

1
2
3| for (int i
4

51 // ERROR 2: Semicolon after for

6/ for (int i = 0; i < 10; i++); { // Empty loop!

7 printf ("%d\n", i); // This runs once, after loop
8

3

0| // ERROR 3: Wrong condition
11|for (int i = 10; i > 0; i++) // i++ makes i larger, never stops!

13| // ERROR 4: Modifying loop variable inside

14| for (int i = 0; i < 10; i++) {

15 i=41i+ 2; // DON'T! Makes loop unpredictable
16 }

Tip/Note

**for vs while - Which to Use?** - **Use for:** When you know how many iterations
(counting) - **Use while:** When number of iterations is unknown (input validation)
- **Use do-while:** When you need at least one iteration (menus)

Any for loop can be written as while, and vice versa. Choose the clearest for your
situation.

4 Nested Loops and Patterns

Practice Activity

**Activity 3: Creating Patterns with Nested Loops (25 minutes)**
Nested loops (loop inside another loop) are essential for working with 2D data and
creating visual patterns.

Part A: Basic Nested Loops - Multiplication Table

Create ‘multiplication_table.c':
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1|#include <stdio.h>

3/int main(void) {
4 int size;

6 printf ("MULTIPLICATION TABLE GENERATOR\n");

7 printf ("===============================\n") ;
8 printf ("Enter table size (1-12): ");

9 scanf ("%d", &size);

10

11 if (size < 1 || size > 12) {

12 printf ("Invalid size! Using 10.\n");

13 size = 10;

14 }

15

16 printf ("\n%dx%d Multiplication Table:\n\n", size, size);
17

18 // Print column headers

19 printf (" "); // Space for row header

20 for (int col = 1; col <= size; col++) {

21 printf ("%4d", col);

22 }

23 printf ("\n");

24

25 // Print separator line

26 printf (" ")

27 for (int col = 1; col <= size; col++) {

28 printf ("----");

29 }

30 printf ("\n");

31

32 // Nested loops for the table

33 for (int row = 1; row <= size; row++) { // OUTER: rows
34 printf ("%3d |", row); // Row header

35

36 for (int col = 1; col <= size; col++) { // INNER: columns
37 printf ("%4d", row * col);

38 T

39 printf ("\n");

40 }

41

42 return O;

43| }

Part B: Triangle Patterns

Create ‘patterns.c‘:

i|#include <stdio.h>

int main(void) {
4 int rows;

o

ot

6 printf ("PATTERN PRINTER\n");
printf("===============\n");

~
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8 printf ("Enter number of rows: ");

9 scanf ("%d", &rows);

10

11 printf ("\n");

12

13 // Pattern 1: Right triangle (increasing stars)
14 printf ("Pattern 1 - Right Triangle:\n");

15 for (int i = 1; i <= rows; i++) {

16 for (int j = 1; j <= 1i; j++) {

17 printf ("*");

18 }

19 printf ("\n");

20 }

21 printf ("\n");

22

23 // Pattern 2: Inverted right triangle (decreasing stars)
24 printf ("Pattern 2 - Inverted Triangle:\n");
25 for (int i = rows; i >= 1; i--) {

26 for (int j = 1; j <= 1i; j++) {

27 printf ("*");

28 }

29 printf ("\n");

30 }

31 printf ("\n");

33 // Pattern 3: Number triangle
34 printf ("Pattern 3 - Number Triangle:\n");

35 for (int 1 = 1; i <= rows; i++) {

36 for (int j = 1; j <= i; j++) {

37 printf ("%d", j);

38 T

39 printf ("\n");

40 }

a1 printf ("\n");

42

43 // Pattern 4: Same number each row

44 printf ("Pattern 4 - Row Numbers:\n");
45 for (int i = 1; i <= rows; i++) {

46 for (int j = 1; j <= 1i; j++) {

47 printf ("%d4d", i);

49 printf ("\n");

50 }

51 printf ("\n");

52

53 // Pattern 5: Pyramid (centered)

54 printf ("Pattern 5 - Pyramid:\n");

55 for (int i = 1; i <= rows; i++) {

56 // Print spaces

57 for (int j = 1; j <= rows - i; j++) {
58 printf (" ");

59 T

60 // Print stars

61 for (int j = 1; j <= 2 * i - 1; j++) {
62 printf ("x*"

63 }
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64 printf ("\n");
65 T

67 return O;

Part C: Understanding Nested Loop Execution

Create ‘nested trace.c:

#include <stdio.h>

int main(void) {
printf ("TRACING NESTED LOOPS\n");
5 printf("====================\n\n") 3

1
2
3
4

7 printf ("for (int i = 1; i <= 3; i++) {\n");

8 printf (" for (int j = 1; j <= 2; j++) {\n");

9 printf (" printf (\"i=%%d, j=%%Ad\\n\", i, j);\n");
10 printf (" N\n");

11 printf ("}\n\n");

13 printf ("Execution flow:\n");
14 printf("i=1: enter outer loop\n");

15 printf(" j=1: inner loop prints (1,1)\n");
16 printf(" j=2: inner loop prints (1,2)\n");
17 printf ("i=2: outer loop continues\n");
18 printf (" j=1: inner loop prints (2,1)\n");
19 printf (" j=2: inner loop prints (2,2)\n");
20 printf ("i=3: outer loop continues\n");
1 printf (" j= inner loop prints (3,1)\n");
J

1
printf (" j=2: inner loop prints (3,2)\n\n");
printf ("Actual output:\n");
for (int i = 1; i <= 3; i++) {
for (int j = 1; j <= 2; j++) {
printf ("i=Yd, j=%d\n", i, j);

R W N

=}

0N N N NN N NN
-~ S} W N

8 }

29 }

30

31 return 0;
32 }

Challenge Patterns to Create:

Diamond pattern

Hollow square (only borders)
Checkerboard pattern

Pascal’s triangle

Multiplication table with color (ASCII art)

s 89 I =
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**Nested Loop Tips:** - Use different loop variables: ‘i‘ for outer, ‘j* for inner, ‘k‘ for
deeper - Total iterations = outer x inner iterations - The inner loop runs completely
for EACH outer iteration - You can break/continue from inner loops, but it only
affects the innermost loop - For matrices, think: outer = rows, inner = columns

5 Loop Control: break and continue

Practice Activity

**Activity 4: Breaking Out and Skipping (15 minutes)**
Sometimes you need more control: ‘break‘ exits a loop early, ‘continue‘ skips to the
next iteration.

Part A: Using break to Exit Early

Create ‘break demo.c':

i[#include <stdio.h>

2

3/int main(void) {

4 printf ("=== BREAK DEMONSTRATION ===\n\n");

6 // Example 1: Search for a number

7 int numbers([] = {5, 12, 8, 3, 15, 7, 9, 2, 10, 63%};
8 int searchFor = 7;

9 int found = 0;

10

11 printf ("Searching for %d in array...\n", searchFor);
12 for (int i = 0; i < 10; i++) {

13 printf (" Checking index %d: %d\n", i, numbers[il);
14 if (numbers[i] == searchFor) {

15 printf (" FOUND at index %d!\n", 1i);

16 found = 1;

17 break; // Exit loop immediately

18 }

19 }

20

21 if (!found) {

) printf (" Number not found.\n");

23 }

24

25 printf ("\n");

26

27 // Example 2: Input loop with sentinel

28 int sum = 0;

29 int value;

30

31 printf ("Enter numbers to sum (negative to stop):\n");
32 while (1) { // Infinite loop (intentional)

33 printf (" Enter number: ");

34 scanf ("%d", &value);
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36
37
38
39
40
41
42

1

32
33
34
35
36

37

if (value < 0) {
printf (" Negative entered. Stopping.\n");
break; // Exit loop

sum += value;
printf (" Current sum: %d\n", sum);
}

printf ("Final sum: %d\n\n", sum);

return O;

Part B: Using continue to Skip

Create ‘continue demo.c':

#tinclude <stdio.h>

int main(void) {
printf("=== CONTINUE DEMONSTRATION ===\n\n");

// Example 1: Skip multiples of 3
printf ("Numbers 1-20, skipping multiples of 3:\n");
for (int i = 1; i <= 20; i++) {

if (i % 3 == 0) {

continue; // Skip this iteration

}

printf ("%d ", 1i);
}
printf ("\n\n") ;

// Example 2: Process only even numbers
printf ("Processing only even numbers:\n");
for (int i = 1; i <= 10; i++) {

if (i % 2 = 0) {

continue; // Skip odd numbers

¥

printf ("Processing %d: square = %d\n", i, i * i);
}
printf ("\n");

// Example 3: Skip invalid input
int validCount = O0;

int total = 0;

int num;

printf ("Enter 5 valid numbers (1-100):\n");
while (validCount < 5) {
printf (" Entry %d: ", validCount + 1);
scanf ("%d", &num) ;

if (num < 1 || num > 100) {
printf (" Invalid! Number must be 1-100. Try again.\n");
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38 continue; // Skip counting this
39 }

40

41 total += num;

42 validCount ++;

43 }

44

45 printf ("Total of 5 valid numbers: %d\n", total);
46

a7 return 0;

3| }

Challenge:

Create a program that:
 Finds the first 10 prime numbers (use break when found)
o Prints all numbers 1-100 except those divisible by 7 (use continue)
A simple number guessing game with limited attempts (use break when guessed)

Warning/Common Issue

**break and continue Limitations:** - ‘break‘ only exits the innermost loop it’s in
- ‘continue’ in a for loop jumps to the update expression, not the condition - ‘con-
tinue' in a while loop jumps directly to the condition check - Avoid using too many
break/continue - they can make code hard to follow - Never use ‘continue‘ in a switch
statement (it doesn’t work as expected)

6 Building Complete Applications

Practice Activity

**Activity 5: Number Guessing Game (20 minutes)**

Let’s build a complete game using loops, conditionals, and random numbers.

Complete Game Implementation:

Create ‘guessing game.c':

#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#include <math.h> // For abs() in proximity hints

Bw N e

6/ int main(void) {
7 // Seed random number generator
8 srand (time (NULL)) ;

10 int secret;
11 int guess;
12 int attempts;
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13 int maxAttempts;

14 int range;

15 int score = 0;

16 int gamesPlayed = O0;

17 char playAgain;

18

19 printf ("=== NUMBER GUESSING GAME ===\n");
20 printf ("============================\n\n") ;
21

22 do {

23 // Choose difficulty

24 int difficulty;

25 printf ("\nChoose difficulty:\n");

26 printf("1. Easy (1-50, 10 attempts)\n");
27 printf ("2. Medium (1-100, 7 attempts)\n");

28 printf ("3. Hard (1-200, 5 attempts)\n");

29 printf ("Enter choice: ");

30 scanf ("%d", &difficulty);

31

32 switch (difficulty) {

33 case 1:

34 range = 50;

35 maxAttempts = 10;

36 break;

37 case 2:

38 range = 100;

39 maxAttempts = 7;

40 break;

41 case 3:

42 range = 200;

43 maxAttempts = 5;

44 break;

45 default:

46 printf ("Invalid choice. Using Medium.\n");

47 range = 100;

48 maxAttempts = 7;

49 }

50

51 // Generate secret number

52 secret = rand() % range + 1;

53 attempts = 0;

54 gamesPlayed++;

56 printf ("\nI'm thinking of a number between 1 and %d.\n", range
)

57 printf ("You have %d attempts. Good luck!\n\n", maxAttempts);

59 // Guessing loop

60 while (attempts < maxAttempts) {

61 attempts++;

62

63 // Get guess with validation

64 do {

65 printf ("Attempt %d/%d: Enter your guess: ",
66 attempts, maxAttempts);

67 if (scanf ("%d", &guess) != 1) {
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68 printf ("Invalid input! Please enter a number.\n");
69 while (getchar() != '\n'); // Clear buffer
70 continue;

71 }

73 if (guess < 1 || guess > range) {

74 printf ("Guess must be between 1 and %d!\n", range)

75 }

76 } while (guess < 1 || guess > range);

78 // Check guess

79 if (guess == secret) {

80 printf ("\n***x CONGRATULATIONS! ***\n");

81 printf ("You guessed the number in %d attempts!\n",
attempts);

82

83 // Calculate score (more points for fewer attempts)

84 int points = (maxAttempts - attempts + 1) * 10;

85 score += points;

86 printf ("You earned %d points!\n", points);

87 break; // Exit guessing loop

89 } else if (guess < secret) {

90 printf ("Too low! ");

91 } else {

92 printf ("Too high! ");

93 }

94

95 // Proximity hint

96 int difference = abs(guess - secret);

97 if (difference <= 5) {

98 printf ("You're VERY close!\n");

99 } else if (difference <= 15) {

100 printf ("Getting warmer...\n");

101 } else if (difference <= 30) {

102 printf ("Not close yet.\n");

103 } else {
104 printf ("Way off.\n");

105 }

106
107 // Show remaining attempts
108 int remaining = maxAttempts - attempts;

109 if (remaining > 0) {
110 printf ("You have %d attempt’s left.\n\n",

111 remaining, (remaining == 1) 7 "" : "sg");

112 }

113 }

114
115 // Check if player lost

116 if (attempts == maxAttempts && guess != secret) {

117 printf ("\nx** GAME OVER xx**\n");

118 printf ("You've used all %d attempts.\n", maxAttempts);
119 printf ("The secret number was %d.\n", secret);

120 }

121
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122 // Show statistics

123 printf ("\n=== STATISTICS ===\n");

124 printf ("Games played: %d\n", gamesPlayed) ;

125 printf ("Total score: %d\n", score);

126 printf ("Average score: %.1f\n",

127 gamesPlayed > 0 ? (float)score / gamesPlayed : 0);
128

129 // Ask to play again

130 do {

131 printf ("\nPlay again? (y/n): ");

132 scanf (" Yc", &playAgain);

133

134 if (playAgain != 'y' && playAgain != 'Y' &&
135 playAgain != 'n' && playAgain != 'N') {
136 printf ("Please enter 'y' or 'n'.\n");

137 }

138 } while (playAgain != 'y' && playAgain != 'Y' &&
139 playAgain != 'n' && playAgain != 'N');
140

141 } while (playAgain == 'y' || playAgain == 'Y');

142

143 printf ("\nThanks for playing! Final score: %d\n", score);
144 printf ("Goodbye!\n");

145

146 return O;

147| }

Enhancements to Try:

1. Add a high score system

2. Implement a "hint” system that costs points

3. Add a timer (measure how long each guess takes)

4. Create a two-player mode (one player sets number, other guesses)

7 Prime Number Checker

Practice Activity

**Activity 6: Prime Number Checker (20 minutes)**
Prime numbers are a classic programming problem that demonstrates loop optimiza-
tion.

Understanding Prime Numbers:

o Prime number: divisible only by 1 and itself
o Examples: 2, 3,5, 7, 11, 13, 17, 19, ...

e 2 is the only even prime

e 1is NOT prime
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Algorithm Optimization:

must be N

Complete Prime Checker:

Create ‘prime_ checker.c:

Instead of checking all numbers up to N-1, we only need to check up to yN: - If N =
a x b, and both a > yN and b > N, then axb > N - Therefore, at least one factor

I|#include <stdio.h>
#include <math.h>
#include <stdbool.h>

N

e

ot

// Function to check if a number is prime
6| bool isPrime(int n) {

32 printf ("2. Find all primes up to N\n");
33 printf ("3. Find first N primes\n");

34 printf ("4. Check twin primes\n");
35 printf("5. Exit\n");
36 printf ("Enter choice: ");

37 scanf ("%d", &choice);

39 switch (choice) {

40 case 1: {

a1 // Single number check

42 int num;

43 printf ("Enter a positive integer: ");

44 scanf ("%d", &num) ;

46 if (isPrime(num)) {

7 // Handle special cases

8 if (n <= 1) return false; // 1 and below are not prime
9 if (n == 2) return true; // 2 is prime
10 if (n % 2 == 0) return false; // Even numbers > 2 are not prime
11

12 // Check odd divisors up to sqrt(n)

13 int limit = (int)sqrt(n);

14 for (int i = 3; i <= limit; i += 2) {

15 if (n % i == 0) {

16 return false; // Found a divisor

17 }

18 }

19

20 return true; // No divisors found

21 }

22

23| int main(void) A{

24 int choice;

25

26 printf ("=== PRIME NUMBER CHECKER ===\n");

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

28

29 do {

30 printf ("\nMENU:\n") ;

31 printf("1. Check if a number is prime\n");
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86
87
88
89
90

91

93

94

96
97
98
g
100
101

102

printf ("%d IS a prime number.\n", num);
} else {
printf("%d is NOT a prime number.\n", num);

// Show why it's not prime
if (num <= 1) {
printf (" (Numbers <= 1 are not prime)\n");

} else if (num % == 0) A
printf (" (It's even, so divisible by 2)\n");
} else {

// Find a divisor
for (int i = 3; i1 <= num/2; i += 2) {

if (num % i == 0) {
printf (" (Divisible by %d)\n", i);
break;
}
}
+
}
break;

case 2: {
// Find all primes up to N
int limit;
printf ("Find primes up to: ");
scanf ("%d", &limit);

printf ("\nPrime numbers up to %d:\n", limit);
int count = 0;

for (int i = 2; i <= 1limit; i++) {
if (isPrime(i)) {
printf ("%64", 1i);
count++;

// New line every 10 numbers

if (count % 10 == 0) {
printf ("\n");

}

}
printf ("\n\nTotal primes found: %d\n", count);

// Prime density

float density = (float)count / limit * 100;
printf ("Prime density: %.2f%%\n", density);
break;

case 3: {
// Find first N primes
int n;
printf ("How many primes to find? ");
scanf ("%d", &n);
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103
104
105
106
107
108
109
110

111

138
139
140
141
142
143

printf ("\nFirst %d prime numbers:\n", n);
int count = 0;
int candidate = 2;

while (count < n) {
if (isPrime(candidate)) {
printf ("%6d", candidate) ;

count++;
if (count % 10 == 0) {
printf ("\n");
}
}
candidate++;

// Skip even numbers after 2 for efficiency
if (candidate > 2) {
candidate++; // Go to next odd
}
}
printf ("\n");
break;

}

case 4: {
// Twin primes (primes differing by 2)
int limit;
printf ("Find twin primes up to: ");
scanf ("%d", &limit);

printf ("\nTwin primes up to %d:\n", limit);
int count = 0;
int prevPrime = 2;

for (int i = 3; i <= 1limit; i += 2) {
if (isPrime(i)) {

if (i - prevPrime == 2) {
printf (" (%d, %d) ", prevPrime, 1i);
count++;
if (count % == 0) printf("\n");
}
prevPrime = i;
}
}
printf ("\n\nTotal twin prime pairs: %d\n", count);
break;
}
case b5:
printf ("Goodbye!\n");
break;
default:

printf ("Invalid choice!\n");
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159 }

160

161 } while (choice != 5);
162

163 return O0;

164| }

Challenge Extensions:

3. Find prime factors of a number

1. Implement Sieve of Eratosthenes for faster prime generation
2. Check for Mersenne primes (primes of form 2 -1)

4. Check for Goldbach’s conjecture (any even number > 2 is sum of two primes)

this is about 1000x faster!

**Prime Number Optimization:** - Only check up to vn (not n-1) - Skip even numbers
after checking 2 - Use ‘i += 2° in loop to check only odd divisors - For n = 1,000,000,

8 FizzBuzz and Common Interview Problems

Practice Activity

Classic FizzBuzz:

Create ‘fizzbuzz.c‘:

**Activity 7: FizzBuzz and Variations (15 minutes)**
FizzBuzz is a classic interview question that tests basic control flow.

#include <stdio.h>

int main(void) {

1
%)
)
4 int limit;

6 printf ("FIZZBUZZ\n") ;

19 if (i % 3 ==0 && i % 5 == 0) {
20 printf ("FizzBuzz ");

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

8 printf ("Enter limit (1-100): ");

9 scanf ("%d", &limit);

10

11 if (limit < 1 || limit > 100) {

12 printf ("Invalid limit. Using 100.\n");
13 limit = 100;

14 }

15

16 printf ("\nFizzBuzz from 1 to %d:\n\n", limit);
17

18 for (int i = 1; i <= 1limit; i++) {
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21 } else if (i % 3 == 0) {
22 printf ("Fizz ");

23 } else if (i % 5 == 0) {
24 printf ("Buzz ");

25 } else {

26 printf ("%d ", 1i);

27 }

29 // New line every 10 numbers for readability
30 if (i % 10 == 0) {
31 printf ("\n");

32 }
33 }
34 printf ("\n");

36 return O;

FizzBuzz Variations:

Create ‘fizzbuzz_variations.c':

i|#include <stdio.h>

2

3l int main(void) {

4 int choice;

5 int limit = 100;

6

7 printf ("FIZZBUZZ VARIATIONS\n");

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

9

10 do {

11 printf ("\nChoose variation:\n");

12 printf("1. Classic FizzBuzz (3=Fizz, 5=Buzz)\n");
13 printf("2. Custom numbers (user chooses)\n");
14 printf ("3. FizzBuzzPop (add 7=Pop)\n");

15 printf ("4. Reverse FizzBuzz (Fizz on 5, Buzz on 3)\n");
16 printf ("5. Exit\n");

17 printf ("Choice: ");

18 scanf ("%d", &choice);

19

20 switch (choice) {

21 case 1: {

22 // Classic

23 printf ("\nClassic FizzBuzz:\n");
24 for (int i = 1; i <= 1limit; i++) {
25 if (i % 3 == 0 && i % 5 == 0)
26 printf ("FizzBuzz ");

27 else if (i % 3 == 0)

28 printf ("Fizz ");

29 else if (i % 5 == 0)

30 printf ("Buzz ");

31 else

32 printf("%d ", 1i);

33

34 if (i % 10 == 0) printf("\n");
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}

break;

case 2: {

// Custom

int fizzNum, buzzNum;

printf ("Enter Fizz number: ");
scanf ("%d", &fizzNum) ;

printf ("Enter Buzz number: ");

scanf ("%d", &buzzNum) ;

printf ("\nCustom FizzBuzz (Fizz=%d, Buzz=%d):\n",

fizzNum, buzzNum) ;

for (int i = 1; i <= 1limit; i++) {

if (i % fizzNum == && i % buzzNum == 0)
printf ("FizzBuzz ");

else if (i % fizzNum == 0)
printf ("Fizz ");

else if (i % buzzNum == 0)
printf ("Buzz ");

else

printf("%d ", i);

if (i % 10 == 0) printf("\n");
}

break;

case 3: {

}

// Three conditions

printf ("\nFizzBuzzPop (3=Fizz, 5=Buzz, 7=Pop):\n");

for (int i = 1; i <= limit; i++) {

if (i % 3 ==0 && i % 5 == &&
printf ("FizzBuzzPop ");

else if (i % 3 == 0 && i % 5
printf ("FizzBuzz ");

else if (i % 3 == 0 && i % 7
printf ("FizzPop ");

else if (i % 5 == 0 && i % 7
printf ("BuzzPop ");

else if (i % 3 == 0)
printf ("Fizz ");
else if (i % 5 == 0)
printf ("Buzz ") ;
else if (i % 7 == 0)
printf ("Pop ");
else

printf ("%d ", i);

if (i % 10 == 0) printf("\n");
}

break;

case 4: {

i % 7 == 0)

0)

0)

0)
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91 // Swapped

92 printf ("\nReverse FizzBuzz (Fizz on 5, Buzz on 3):\n")
93 for (int i = 1; i <= 1limit; i++) {
94 if (4 % 5 ==0 && i % 3 == 0)
95 printf ("FizzBuzz ");

96 else if (i % 5 == 0)

97 printf ("Fizz ");

98 else if (i % 3 == 0)

99 printf ("Buzz ");

100 else

101 printf("%d ", 1i);

102

103 if (i % 10 == 0) printf("\n");
104 }

105 break;

106 }

107 }

108

109 } while (choice !'= 5);

110

111 return O;

12| }

Challenge:

Create a "FizzBuzz” game where the computer and player take turns saying numbers
or Fizz/Buzz. The player loses if they make a mistake.

9 Advanced Pattern Printing

Practice Activity

**Activity 8: Complex Patterns (15 minutes)**
Now let’s create more complex patterns that combine multiple techniques.

Diamond Pattern:

Create ‘diamond.c‘:

#include <stdio.h>

int main(void) {
int n;

AW N =

6 printf ("DIAMOND PATTERN\n");

7 printf("===============\n") ;
8 printf ("Enter size (odd number recommended): ");
9 scanf ("%d", &n);

11 printf ("\n");
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13 // Upper half (including middle)

14 for (int i = 1; i <= n; i += 2) {

15 // Print spaces

16 for (int j = 1; j <= (n - i) / 2; j++) {
17 printf (" ");

18 }

19 // Print stars

20 for (int j = 1; j <= 1i; j++) {

21 printf ("*");

22 }

23 printf ("\n");

24 }

25

26 // Lower half

27 for (int i = n - 2; 1 >= 1; i -= 2) {
28 // Print spaces

29 for (int j = 1; j <= (n - 1) / 2; j++) {
30 printf (" ");

31 T

32 // Print stars

33 for (int j = 1; j <= i; j++) {

34 printf ("x"

35 }

36 printf ("\n");

37 }

39 return O;

Hollow Square:

Create ‘hollow square.c‘:

#include <stdio.h>

int main(void) {

3

4 int size;

6 printf ("HOLLOW SQUARE\n");
7 printf("=============\n") 3
8 printf ("Enter size: ");

9 scanf ("%d", &size);

11 printf ("\n");

13 for (int i = 1; i <= size; i++) {

14 for (int j = 1; j <= size; j++) {

15 // Print star only on border

16 if (i == 1 || i == size || j == 1 ||
17 printf ("x*"

18 } else {

19 printf (" ");

20 }

21 }

79 printf ("\n");
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25 return O;

Pascal’s Triangle:

Create ‘pascal.c':

i|#include <stdio.h>

// Function to calculate factorial
long long factorial(int n) {

long long fact = 1;

for (int i = 1; i <= n; i++) {
7 fact *x= i;
8 }
9 return fact;

10 }

g s W

o

12| // Function to calculate combination C(n, r)
13| long long combination(int n, int r) {

14 return factorial(mn) / (factorial(r) * factorial(n - r));
15 }

16

17| int main(void) {

18 int rows;

19

20 printf ("PASCAL'S TRIANGLE\n");

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

22 printf ("Enter number of rows: ");

23 scanf ("%d", &rows);

24

25 printf ("\n");

26

27 for (int i = 0; i < rows; i++) {

28 // Print leading spaces

29 for (int j = 0; j < rows - i - 1; j++) {
30 printf (" ");

31 }

B2

33 // Print numbers in row

34 for (int j = 0; j <= 1i; j++) {

35 printf ("%411d", combination(i, j));
36 }

37 printf ("\n");

38 }

39

40 return O;
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10 Debugging Practice

Practice Activity

**Activity 9: Find the Bugs (15 minutes)**
Each of these programs has a bug. Find and fix them.

Buggy Program 1: Infinite Loop

I|#include <stdio.h>

2[int main() {

3 int i = 1;

4 while (i <= 10) {

5 printf ("%d ", 1i);
6 // What's missing?
7 ¥

8 return O;

ol }

Buggy Program 2: Off-by-One

i1|#include <stdio.h>

olint main() {

3 int n = 5;

4 int sum = 0;

5 for (int i = 1; i <= n; i++) {

6 sum += i;

7 printf ("i=%d, sum=%d\n", i, sum);
8 }

9 // Should print 1+2+3+4+5=15, but it prints 167
10 printf ("Sum = %d\n", sum);

11 return O;

12| }

Buggy Program 3: Wrong Operator

1|#include <stdio.h>
2| int main() {

3 int x = 5;

4 if (x = 10) {

5 printf("x is 10\n");

6 } else {

7 printf("x is not 10\n");
8 }

9 return O;

Buggy Program 4: Missing Braces
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#include <stdio.h>
int main() {
int score = 85;
if (score >= 60)
printf ("You passed!\n");
6 printf ("Congratulations!\n");
return O;

S N O R

0~

// Always prints?

Buggy Program 5: Switch without Break

i1|#include <stdio.h>

olint main() {

3 int day = 2;

4 switch (day) {

5 case 1:

6 printf ("Monday\n") ;
7 case 2:

8 printf ("Tuesday\n") ;
9 case 3:

10 printf ("Wednesday\n") ;
11 +

12 return O;

13| }

Challenge:

Find and fix all bugs, then explain why each was wrong.

- fresh eyes help!

**Systematic Debugging:** 1. Read the error message carefully 2. Check line numbers
mentioned 3. Add print statements to see variable values 4. Test with simple inputs
first 5. Explain the code to someone (rubber duck debugging) 6. Take a break if stuck

11 Time Management Guide

Tip/Note

*#2-Hour Session Schedule:**

e 0:00-0:10: Activity 1 (Review)

e 0:10-0:30: Activity 2 (for Loop)
0:30-0:55: Activity 3 (Nested Loops)
0:55-1:10: Activity 4 (break/continue)

(
(
(

1:10-1:30:
1:30—-1:50:
1:50—-2:05:

Activity 6 (Prime Checker)
Activity 7 (FizzBuzz)

Activity 5 (Number Guessing Game)




\]
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o 2:05-2:20: Activity 8 (Patterns)

e 2:20-2:30: Activity 9 (Debugging)
**Flexibility:** If short on time, prioritize Activities 2, 3, 5, and 6. If you have extra
time, work on challenge exercises.

Warning/Common Issue

**Final Checklist:**
1. Do all loops have proper initialization, condition, and update?
Have you tested edge cases (0, 1, negative numbers, maximum values)?
Are all variables initialized before use?
Did you check for division by zero?
Is input validated for all user inputs?
Did you use ‘break‘ in all switch cases (unless intentional fall-through)?
Are nested loops using different loop variables?
Did you test with small values first before large ones?

Lo = S Cn = GO IS

12 Summary and Next Steps

Practice Activity

**Key Takeaways from Today:**

« for loops are perfect for counting and known iterations

« Nested loops create patterns and process 2D data

» break exits loops early, continue skips iterations

e Prime checking demonstrates algorithm optimization

o FizzBuzz tests basic control flow understanding

o Pattern printing builds spatial reasoning skills
Preview of Next Lecture: Functions - breaking programs into reusable pieces,
parameter passing, return values, and modular design.

Tip/Note

**To Continue Learning:**
o Try all challenge exercises
« Create your own pattern variations
o Implement more complex games
o Experiment with different loop combinations
o Help classmates - teaching reinforces learning

13 Conclusion

Excellent work completing the extended practice session! You’ve mastered control flow
in C, which is the foundation of all programming. These skills will be essential for the
upcoming topics on functions, arrays, and pointers.
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Remember: Every complex program is built from simple control flow structures. The pat-
terns you’ve learned today appear in every programming language and every significant
software project.

Keep coding, keep learning!
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