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Review and Introduction



What We’ve Learned & What’s Next

Last Week Recap:
Writing simple C programs
Variables and data types
Basic I/O with
printf()/scanf()
Arithmetic operations
Constants and good practices

Limitation:
Programs run sequentially
Same operations every time
No decision-making ability
No repetition control

Today’s Focus: Control Flow
Making decisions with if-else

Multi-way branching with switch

Repetition with loops
Solving problems iteratively
More powerful, flexible programs

Goal Today

Make programs that
think and repeat

Create interactive,
intelligent applications
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Relational and Logical Operators



Making Comparisons: Relational Operators

What are they?
Compare two values
Result: 1 (true) or 0 (false)
Essential for decisions

Operators:
==: Equal to
!=: Not equal to
<: Less than
>: Greater than
<=: Less than or equal
>=: Greater than or equal

Important:
== vs =
== compares
= assigns
Common beginner error!
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Relational Operators Example Code

1 #include <stdio.h>
2

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

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 printf("%d <= %d: %d\n",
a, b, a <= b);

11 printf("%d >= %d: %d\n",
a, b, a >= b);

12

13 // Common error!
14 if (a = b) { // WRONG!

Assigns b to a
15 printf("This always

executes !\n");
16 }
17

18 return 0;
19 }
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Combining Conditions: Logical Operators

Purpose:
Combine multiple conditions
Create complex decisions
Three operators

Operators:
&&: Logical AND
||: Logical OR
!: Logical NOT

Truth Tables:

A B A && B A || B !A
0 0 0 0 1
0 1 0 1 1
1 0 0 1 0
1 1 1 1 0

Short-circuit evaluation:
&&: Stops if first false
||: Stops if first true
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Logical Operators Example Code

1 #include <stdio.h>
2

3 int main(void) {
4 int age = 20;
5 int has_license = 1;
6 int has_car = 0;
7

8 // AND: Both must be true
9 if (age >= 18 &&

has_license) {
10 printf("You can drive

(if you have a car)\n");
11 }
12 // OR: At least one true
13 if (has_license ||

has_car) {
14 printf("You have

license or car\n");
15 }

16 // NOT: Inverts truth
17 if (! has_car) {
18 printf("You don't

have a car\n");
19 }
20

21 // Combined
22 if ((age >= 18 &&

has_license) || has_car)
{

23 printf("Complex
condition met\n");

24 }
25

26 return 0;
27 }
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Making Decisions: if-else Statements



The if Statement: Basic Decision Making

Syntax:

1 if (condition) {
2 // code to execute
3 // if condition is true
4 }

How it works:
Evaluate condition
If true: execute block
If false: skip block
Condition in parentheses
Block in curly braces

Important:
Braces optional for single
statement
But ALWAYS use braces!
Prevents errors when adding code
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if Statement Example Code

1 #include <stdio.h>
2

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

6 printf("Enter your score:
");

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

9 // Basic if statement
10 if (score >= 60) {
11 printf("

Congratulations !\n");
12 printf("You passed

the exam.\n");
13 }

14 // Without braces (
dangerous !)

15 if (score >= 90)
16 printf("Excellent !\n"

);
17 printf("You're

amazing !\n"); // ALWAYS
executes!

18

19 // Better with braces
20 if (score >= 90) {
21 printf("Excellent !\n"

);
22 printf("You're

amazing !\n");
23 }
24

25 return 0;
26 }
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if-else and if-else if Chains

if-else:
Two alternatives
Either-or choice
Mutually exclusive

Syntax:

1 if (condition) {
2 // true case
3 } else {
4 // false case
5 }

if-else if:
Multiple alternatives
Chain of conditions
First true wins

Syntax:

1 if (cond1) {
2 } else if (cond2) {
3 } else if (cond3) {
4 } else {
5 }
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if-else Example Code (1/2)

1 #include <stdio.h>
2

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

6 printf("Enter score
(0 -100): ");

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

9 // if-else
10 if (score >= 60) {
11 printf("Pass\n");
12 } else {
13 printf("Fail\n");
14 }

15 // if-else if chain
16 if (score >= 90) {
17 printf("Grade: A\n");
18 } else if (score >= 80) {
19 printf("Grade: B\n");
20 } else if (score >= 70) {
21 printf("Grade: C\n");
22 } else if (score >= 60) {
23 printf("Grade: D\n");
24 } else {
25 printf("Grade: F\n");
26 }
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if-else Example Code (2/2)

27 // Nested if
28 if (score >= 60) {
29 if (score >= 90) {
30 printf("With

distinction !\n");
31 }
32 }
33

34 return 0;
35 }
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Multi-way Branching: switch Statement



The switch Statement: Clean Multi-way Branching

Purpose:
Alternative to long if-else if chains
Based on single integer/character
value
Cleaner, more readable

Syntax:

1 switch (expression) {
2 case constant1:
3 // code
4 break;
5 case constant2:
6 // code
7 break;
8 default:
9 // code

10 }

Key Points:
Expression must be integer/char
case values must be constants
break prevents fall-through
default optional catch-all
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switch Statement Example Code

1 #include <stdio.h>
2

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

6 printf("Menu:\n");
7 printf("1. Option A\n");
8 printf("2. Option B\n");
9 printf("3. Option C\n");

10 printf("Enter choice: ");
11 scanf("%d", &choice);
12

13 switch (choice) {
14 case 1:
15 printf("You

selected A\n");
16 // Do option A

tasks
17 break;

18 case 2:
19 printf("You

selected B\n");
20 // Do option B

tasks
21 break;
22 case 3:
23 printf("You

selected C\n");
24 // Do option C

tasks
25 break;
26 default:
27 printf("Invalid

choice !\n");
28 }
29

30 return 0;
31 }
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switch Details and Common Pitfalls

Fall-through Behavior:
Without break, execution
continues
Sometimes intentional
Usually a bug
Be explicit with comments

Character Cases:
Works with char type
Use single quotes
ASCII values used

Common Errors:
Missing break

Non-constant case values
Floating-point expressions
Duplicate case values
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switch Details Example Code (1/2)

1 #include <stdio.h>
2

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

6 printf("Enter grade (A-F)
: ");

7 scanf(" %c", &grade);
8

9 switch (grade) {
10 case 'A':
11 case 'a':
12 printf("Excellent

!\n");
13 break;
14 case 'B':
15 case 'b':
16 printf("Good\n");
17 break;

18 case 'C':
19 case 'c':
20 printf("Average\n

");
21 break;
22 case 'D':
23 case 'd': //

Intentional fall -through
24 case 'F':
25 case 'f':
26 printf("Needs

improvement\n");
27 break;
28 default:
29 printf("Invalid

grade\n");
30 }
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switch Details Example Code (2/2)

31 // What NOT to do:
32 int x = 5;
33 switch (x) {
34 // case x: // ERROR!

Not constant
35 case 5: // OK
36 break;
37 }
38

39 return 0;
40 }
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Repetition: Introduction to Loops



The while Loop: Condition-Controlled Repetition

Purpose:
Repeat while condition true
Check before execution
May execute zero times
Good when iterations unknown

Syntax:

1 while (condition) {
2 // loop body
3 // update condition
4 }

Key Points:
Condition checked first
Must update condition in loop
Avoid infinite loops!
Use for counter-controlled
repetition
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while Loop Example Code (1/2)

1 #include <stdio.h>
2

3 int main(void) {
4 // Count from 1 to 10
5 int i = 1; //

Initialize
6 while (i <= 10) { //

Condition
7 printf("%d ", i);
8 i++; //

Update
9 }

10 printf("\n");

11 // User -controlled
repetition

12 int number , sum = 0;
13 printf("Enter numbers (0

to stop): ");
14 scanf("%d", &number);
15

16 while (number != 0) {
17 sum += number;
18 printf("Enter next

number: ");
19 scanf("%d", &number);
20 }
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while Loop Example Code (2/2)

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

22

23 // INFINITE LOOP - DON'T
DO THIS!

24 // while (1) {
25 // printf (" Forever

...\n");
26 // }
27

28 return 0;
29 }
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The do-while Loop: Execute at Least Once

Purpose:
Execute first, then check
Always runs at least once
Good for input validation
Menu-driven programs

Syntax:

1 do {
2 // loop body
3 // update condition
4 } while (condition);

Key Differences:
Condition at end
Semicolon after while
Body always executes once
Useful for validation

When to use:
Input validation
Menu systems
Retry mechanisms
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do-while Loop Example Code (1/2)

1 #include <stdio.h>
2

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

6 // Input validation -
must be positive

7 do {
8 printf("Enter

positive number: ");
9 scanf("%d", &number);

10

11 if (number <= 0) {
12 printf("Invalid!

Must be > 0\n");
13 }
14 } while (number <= 0);
15

16 printf("You entered: %d\n
", number);

17 // Menu system
18 int choice;
19 do {
20 printf("\nMenu:\n");
21 printf("1. Option 1\n

");
22 printf("2. Option 2\n

");
23 printf("3. Exit\n");
24 printf("Choice: ");
25 scanf("%d", &choice);
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do-while Loop Example Code (2/2)

28 switch (choice) {
29 case 1: printf("Option 1\n"

); break;
30 case 2: printf("Option 2\n"

); break;
31 case 3: printf("Exiting ...\

n"); break;
32 default: printf("Invalid !\n

");
33 }
34 } while (choice != 3);
35

36 return 0;
37 }
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The for Loop: Compact Counter-Controlled Repetition

Purpose:
Counter-controlled loops
Known number of iterations
Three parts in one line
Most common loop

Syntax:

1 for (init; condition; update)
{

2 // loop body
3 }

Three Parts:
1 Initialization: runs once
2 Condition: checked each time
3 Update: runs after each iteration

Equivalence:
for can do everything while can
Just more compact for counters
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for Loop Example Code (1/2)

1 #include <stdio.h>
2

3 int main(void) {
4 // Count 1 to 10
5 for (int i = 1; i <= 10;

i++) {
6 printf("%d ", i);
7 }
8 printf("\n");
9

10 // Count backwards
11 for (int i = 10; i >= 1;

i--) {
12 printf("%d ", i);
13 }
14 printf("\n");

15 // Even numbers
16 for (int i = 2; i <= 20;

i += 2) {
17 printf("%d ", i);
18 }
19 printf("\n");
20

21 // Multiplication table
22 int n = 5;
23 for (int i = 1; i <= 10;

i++) {
24 printf("%d x %d = %d\

n", n, i, n * i);
25 }
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for Loop Example Code (2/2)

1 // Complex for loop
2 for (int i = 0, j = 10; i

< j; i++, j--) {
3 printf("i=%d, j=%d\n"

, i, j);
4 }
5

6 return 0;
7 }
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Loop Control and Nested Loops



Loop Control: break and continue

break Statement:
Exit loop immediately
Skip remaining iterations
Also used in switch
Only affects innermost loop

continue Statement:
Skip to next iteration
Jump to loop update/condition
Continue with next cycle
Don’t exit loop entirely

When to use:
break: Early exit on condition
continue: Skip certain cases
Use sparingly
Often better alternatives

25 / 49



break and continue Example Code (1/2)

1 #include <stdio.h>
2

3 int main(void) {
4 // break example
5 int number;
6 printf("Enter numbers (

negative to stop):\n");
7

8 while (1) { // Infinite
loop

9 scanf("%d", &number);
10 if (number < 0) {
11 break; // Exit

loop
12 }
13 printf("You entered:

%d\n", number);
14 }

15 // continue example
16 printf("Even numbers

1-20:\n");
17 for (int i = 1; i <= 20;

i++) {
18 if (i % 2 != 0) {
19 continue; //

Skip odd numbers
20 }
21 printf("%d ", i);
22 }
23 printf("\n");
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break and continue Example Code (2/2)

1 // Practical example
2 int sum = 0;
3 for (int i = 1; i <= 100;

i++) {
4 if (i % 7 == 0) {
5 continue; //

Skip multiples of 7
6 }
7 if (sum > 1000) {
8 break; //

Stop if sum exceeds 1000
9 }

10 sum += i;
11 }
12 printf("Sum: %d\n", sum);
13

14 return 0;
15 }
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Nested Loops: Patterns and Matrices

Concept:
Loop inside another loop
Outer loop controls rows
Inner loop controls columns
Useful for 2D patterns
Matrix operations

Common Patterns:
Multiplication tables
Grid displays
Pattern printing
Matrix traversal
Combinations

Important:
Different loop counters
Inner completes fully each outer
iteration
Total iterations = outer × inner
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Nested Loops Example Code (1/2)

1 #include <stdio.h>
2

3 int main(void) {
4 // Multiplication table
5 printf("Multiplication

Table:\n");
6 for (int i = 1; i <= 10;

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

10; j++) {
8 printf("%4d", i *

j);
9 }

10 printf("\n");
11 }

12 // Pattern: Right
triangle

13 printf("\nRight Triangle
:\n");

14 int rows = 5;
15 for (int i = 1; i <= rows

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

i; j++) {
17 printf("*");
18 }
19 printf("\n");
20 }
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Nested Loops Example Code (2/2)

1 // Matrix sum
2 int matrix [3][3] =

{{1,2,3},{4,5,6},{7,8,9}};

3 int total = 0;
4

5 for (int row = 0; row <
3; row++) {

6 for (int col = 0; col
< 3; col++) {

7 total += matrix[
row][col];

8 }
9 }

10 printf("\nMatrix sum: %d\
n", total);

11

12 return 0;
13 }
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Practical Examples and Applications



Example 1: Number Guessing Game (1/3)

1 #include <stdio.h>
2 #include <stdlib.h>
3 #include <time.h>
4

5 int main(void) {
6 // Initialize random

number generator
7 srand(time(NULL));
8

9 // Generate random number
1-100

10 int secret = rand() % 100
+ 1;

11 int guess;
12 int attempts = 0;
13 const int MAX_ATTEMPTS =

10;

16

17 printf("=== Number
Guessing Game ===\n");

18 printf("I'm thinking of a
number between 1 and
100.\n");

19 printf("You have %d
attempts .\n\n",
MAX_ATTEMPTS);

20

21 // Game loop
22 while (attempts <

MAX_ATTEMPTS) {
23 attempts ++;
24 printf("Attempt %d/%d

: ",
25 attempts ,

MAX_ATTEMPTS);
26 scanf("%d", &guess);
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Example 1: Number Guessing Game (2/3)

28 if (guess == secret) {
29 printf("Congratulations!

You guessed it in %d
attempts !\n",

30 attempts);
31 break;
32 } else if (guess < secret)

{
33 printf("Too low! ");
34 } else {
35 printf("Too high! ");
36 }
37

38 // Provide hint
39 if (attempts <

MAX_ATTEMPTS) {
40 printf("Try again

.\n");
41 }
42 }

44 // Check if player lost
45 if (attempts ==

MAX_ATTEMPTS && guess !=
secret) {

46 printf("\nGame over! The
number was %d.\n", secret
);

47 }
48

49 // Play again option
50 char play_again;
51 printf("\nPlay again? (y/

n): ");
52 scanf(" %c", &play_again)

;
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Example 1: Number Guessing Game (3/3)

55 if (play_again == 'y' ||
play_again == 'Y') {

56 // Restart game (simplified
)

57 printf("\nStarting new game
...\n");

58 // In real program , you'd
loop back to start

59 } else {
60 printf("Thanks for playing

!\n");
61 }
62

63 return 0;
64 }

Features:
Random number generation
Limited attempts
Hint system
Win/lose conditions
Play again option

Sample Output:
1 === Number Guessing Game ===
2 I'm thinking of a number ...
3 Attempt 1/10: 50
4 Too high! Try again.
5 Attempt 2/10: 25
6 Too low! Try again.
7 Attempt 3/10: 37
8 Congratulations! You guessed ...
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Example 2: Simple Calculator with Menu (1/3)

1 #include <stdio.h>
2 #include <stdlib.h> // for

exit()
3

4 int main(void) {
5 double num1 , num2 , result

;
6 char operator;
7 char choice;
8

9 do {
10 // Display menu
11 system("clear"); //

or "cls" on Windows
12 printf("===

SCIENTIFIC CALCULATOR
===\n");

13 printf("1. Addition
(+)\n");

14 printf("2.
Subtraction (-)\n");

15 printf("3. Multiplication
(*)\n");

16 printf("4. Division (/)\n
");

17 printf("5. Modulus (%%)\n
");

18 printf("6. Exit\n");
19 printf("

============================\
n");

20 printf("Enter choice
(1-6): ");

21 scanf(" %c", &choice)
;
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Example 2: Simple Calculator with Menu (2/3)

22

23 if (choice == '6') {
24 printf("Exiting

calculator ...\n");
25 break;
26 }
27

28 if (choice < '1' ||
choice > '6') {

29 printf("Invalid choice!
Press Enter to continue

...");
30 while (getchar () != '\n

'); // Clear input
buffer

31 getchar (); // Wait for
Enter

32 continue;
33 }
34

36 // Get numbers
37 printf("Enter first

number: ");
38 scanf("%lf", &num1);
39 printf("Enter second

number: ");
40 scanf("%lf", &num2);
41

42 // Perform calculation
based on choice

43 switch (choice) {
44 case '1':
45 operator = '+';
46 result = num1 + num2;
47 break;
48 case '2':
49 operator = '-';
50 result = num1 - num2;
51 break;

35 / 49



Example 2: Simple Calculator with Menu (3/3)

53 case '3':
54 operator = '*';
55 result = num1 * num2;
56 break;
57

58 case '4':
59 if (num2 == 0) {
60 printf("Error:

Division by zero!\n");
61 continue;
62 }
63 operator = '/';
64 result = num1 / num2;
65 break;
66 case '5':
67 operator = '%';
68 result = (int)num1 %

(int)num2; // Cast to
int

69 break;
70 }

71

72

73 printf("\nResult: %.2f %c %.2
f = %.2f\n\n",

74 num1 , operator , num2 , result)
;

75

76 printf("Press Enter to
continue ...");

77 while (getchar () != '\n');
// Clear buffer

78 getchar (); // Wait for Enter
79

80 } while (1); // Infinite
loop , break on exit
choice

81

82 return 0;
83 }
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Example 3: Prime Number Checker (1/2)

1 #include <stdio.h>
2 #include <math.h>
3

4 int main(void) {
5 int n, i;
6 int is_prime = 1; //

Assume prime
7

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

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

11 // Input validation
12 if (n <= 1) {
13 printf("%d is not

prime.\n", n);
14 return 0;
15 }

16 // Check divisibility
17 for (i = 2; i <= sqrt(n);

i++) {
18 if (n % i == 0) {
19 is_prime = 0; //

Found divisor
20 break;

// No need to check
further

21 }
22 }
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Example 3: Prime Number Checker (2/2)

25 // Output result
26 if (is_prime) {
27 printf("%d is prime .\n", n)

;
28 } else {
29 printf("%d is not prime (

divisible by %d).\n", n,
i);

30 }
31

32 return 0;
33 }

Algorithm:
1 Check if n ≤ 1 (not prime)
2 Check divisors from 2 to

√
n

3 If any divisor found, not prime
4 Use break for efficiency
5 Boolean flag tracks result

Optimizations:
Only check up to

√
n

break on first divisor
Skip even numbers (advanced)
Check only odd divisors

Sample Runs:
1 Enter a positive integer: 17
2 17 is prime.
3
4 Enter a positive integer: 15
5 15 is not prime (divisible by 3).
6
7 Enter a positive integer: 1
8 1 is not prime.
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Common Errors and Debugging



Top Control Flow Errors in C

Syntax Errors:
1 Missing braces
2 Semicolon after if
3 Missing break in switch
4 Wrong loop syntax

Logic Errors:
5 = instead of ==
6 Infinite loops
7 Off-by-one errors
8 Missing loop update

Semantic Errors:
9 Unintended fall-through
10 Wrong operator precedence
11 Side effects in conditions
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Control Flow Error Examples

1 // 1. Semicolon after if
2 if (x > 0); { // Empty

statement!
3 printf("Positive\n");
4 }
5

6 // 2. Infinite loop
7 for (int i = 0; i < 10; i++);

{
8 printf("%d\n", i); // i

not in scope!
9 }

10

11 // 3. Missing braces
12 if (x > 0)
13 printf("Positive\n");
14 printf("Definitely

positive\n"); // Always
executes!

15 // 4. = instead of ==
16 if (x = 5) { // Assigns 5 to

x, always true!
17 printf("x is 5\n");
18 }
19

20 // 5. Off -by -one
21 for (int i = 1; i < 10; i++)

{
22 printf("%d\n", i); //

Prints 1-9, not 10
23 }
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Debugging Loops and Conditions

Diagnostic Techniques:
1 Add printf() inside loops
2 Print loop variable values
3 Check condition manually
4 Trace execution on paper
5 Use debugger if available

Common Fixes:
Initialize variables
Update loop counters
Check boundary conditions
Verify operator precedence
Add parentheses

Testing Strategy:
Test with simple cases
Check boundaries (0, 1, max)
Test with invalid input
Verify all paths
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Debugging Example Code

1 // Problem: Loop not working
2 for (int i = 0; i < 5; i++);

{
3 printf("%d\n", i);
4 }
5

6 // Add debugging:
7 for (int i = 0; i < 5; i++) {
8 printf("DEBUG: i=%d, i

<5=%d\n", i, i<5);
9 printf("%d\n", i);

10 }
11 // Loop tracing:
12 int sum = 0;
13 for (int i = 1; i <= 3; i++)

{
14 printf("Before: sum=%d, i=%

d\n", sum , i);
15 sum += i;

17 printf("After: sum=%d\n",
sum);

18 }
19 printf("Final sum: %d\n", sum

);
20

21 // Expected trace:
22 // Before: sum=0, i=1 → After

: sum=1
23 // Before: sum=1, i=2 → After

: sum=3
24 // Before: sum=3, i=3 → After

: sum=6
25 // Final sum: 6
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Best Practices and Patterns



Control Flow Best Practices

Readability:
Always use braces
Consistent indentation (2-4
spaces)
Clear, descriptive conditions
Limit nesting depth (3-4 levels
max)
Use whitespace

Maintainability:
Comment complex conditions
Extract complex logic to functions
Use named constants
Avoid magic numbers in conditions
Keep conditions simple

Performance:
Put most likely condition first
Use switch for many constants
Avoid repeated calculations in
conditions
Consider loop unrolling for small
loops
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Good vs Bad Practice Examples

1 // BAD:
2 if(x>0&&y>0&&z>0) printf("all

pos");
3

4 // GOOD:
5 if (x > 0 && y > 0 && z > 0)

{
6 printf("All positive\n");
7 }
8

9 // BAD: Deep nesting
10 if (condition1) {
11 if (condition2) {
12 if (condition3) {
13 // code
14 }
15 }
16 }

17 // GOOD: Flatten with AND
18 if (condition1 && condition2

&& condition3) {
19 // code
20 }
21

22 // BAD: Magic numbers
23 if (score >= 90) { ... }
24

25 // GOOD: Named constant
26 const int A_GRADE = 90;
27 if (score >= A_GRADE) { ... }
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Common Programming Patterns

Input Validation:

1 int value;
2 do {
3 printf("Enter value

(1 -100): ");
4 scanf("%d", &value);
5 } while (value < 1 || value >

100);

Menu System:

1 char choice;
2 do {
3 print_menu ();
4 scanf(" %c", &choice);
5

6 switch(choice) {
7 case '1': option1 ();

break;
8 case '2': option2 ();

break;

9 // ...
10 case 'q': break;
11 default: printf("Invalid !\n")

;
12 }
13 } while (choice != 'q');

Counting Loop:

1 for (int i = 0; i < n; i++) {
2 // Process item i
3 }
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More Programming Patterns

Search Loop:

1 int found = 0;
2 for (int i = 0; i < n &&

!found; i++) {
3 if (array[i] == target)

{
4 found = 1;
5 position = i;
6 }
7 }
8

Accumulation Loop:

1 double sum = 0;
2 for (int i = 0; i < n; i++)

{
3 sum += array[i];
4 }
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Summary and Next Steps



What We’ve Learned Today

Decision Making:
Relational operators (==, <, >,
...)
Logical operators (&&, ||, !)
if, if-else, if-else if

switch for multi-way branching
Conditional expressions

Repetition:
while loops (check first)
do-while loops (check last)
for loops (counter-controlled)
Nested loops
Loop control (break, continue)

Applications:
Input validation
Menu systems
Games and simulations
Mathematical calculations
Pattern generation
Data processing

Key Achievement

Write programs that
think and repeat

Create interactive,
intelligent applications
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Practice Exercises for Next Week

Beginner:
1 FizzBuzz: Print numbers 1-100,

but for multiples of 3 print "Fizz",
multiples of 5 print "Buzz", both
print "FizzBuzz"

2 Multiplication table generator
3 Number guessing game

improvements
4 Simple calculator with memory

Intermediate:
5 Prime number generator (print

primes up to N)
6 Fibonacci sequence generator
7 Pattern printer (diamonds,

triangles)
8 Statistics calculator (mean, min,

max)

Advanced:
9 Tic-tac-toe game (text-based)
10 Decimal to binary converter
11 Collatz sequence calculator
12 Simple encryption/decryption

Next Lecture:
Functions
Modular programming
Code reuse
Parameter passing
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Final Thoughts and Resources

Common Pitfalls:
Infinite loops
Off-by-one errors
Missing break in switch

= instead of ==
Uninitialized variables
Not updating loop counters

Debugging Tips:
Use printf() debugging
Trace execution on paper
Test with simple cases
Check boundary conditions
Use compiler warnings (-Wall)

Further Resources:
Course website: Slides, examples
Online compilers: Quick testing
Practice platforms: HackerRank,
LeetCode
C reference: cppreference.com
Debugging: Learn gdb basics
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