C Programming
Practice Week 1 (2 Hours)

Extended Practice: Variables, I/O, Arithmetic, and

Problem Solving
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1 Introduction to Extended Practice Session

This 2-hour session builds on the 1-hour practice, providing deeper exploration of C
fundamentals. You'll reinforce core concepts and tackle more complex problems that
combine multiple topics from Lecture 1.

Estimated completion time: 2 hours

Prerequisites: Completed the 1-hour practice session or equivalent experience.

2 Review and Verification

Practice Activity

Activity 1: Quick Review and Environment Check (10 minutes)
Before diving into new material, let’s verify your setup and refresh the basics.

Quick Tasks:
1. Verify GCC is working:

1l gcc —--version

2. Create a quick test program called test.c:

#include <stdio.h>

int main(void) {
printf ("C programming is working!\n");
return O;

AW N e

5| F

3. Compile and run it:

1|gcc test.c -o test
2| ./test

4. Create a folder for today’s work:
o Create a new folder called weekl extended
o Save all your files from this session there
If everything works, you're ready to proceed!

3 Deep Dive into Data Types and Memory

Practice Activity

Activity 2: Exploring Data Types and Memory (20 minutes)
Let’s understand how C stores different data types and how much memory they use.

Step-by-Step Instructions:

1. Create datatypes.c
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2. Write this program to explore type sizes and memory:

#include <stdio.h>

3 int main(void) {

4 // Declare variables of different types
5 char ¢ = 'A';

6 int i = 123456;

7 float f = 3.14159f%;

35 return O;

36 }

8 double d = 3.141592653589793;

9

10 printf ("=== DATA TYPE SIZES ===\n");

11 printf ("Size of char: Y%zu byte(s)\n", sizeof (char));
12 printf ("Size of int: %hzu bytes\n", sizeof (int));

13 printf ("Size of float: %zu bytes\n", sizeof(float));

14 printf ("Size of double:%zu bytes\n", sizeof (double));

16 printf ("\n=== VARIABLE ADDRESSES ===\n");

17 printf ("Address of c¢ (char): sp\n", (voidx*)&c);

18 printf ("Address of i (int): %p\n", (void*)&i);

19 printf ("Address of f (float): Y%p\n", (voidx)&f);

20 printf ("Address of d (double): %p\n", (voidx)&d);

21

22 printf ("\n=== STORED VALUES ===\n");

23 printf("c = %c (ASCII code: %d)\n", c, c);

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

25 printf("f = %.8f (float precision)\n", £);

26 printf("d = %.15f (double precision)\n", d);

27

28 printf ("\n=== DEMONSTRATING PRECISION DIFFERENCES ===\n");

29 float f_pi = 3.141592653589793;

30 double d_pi = 3.141592653589793;

31

32 printf ("float pi: %.15f\n", f_pi); // Shows float's limited
precision

33 printf ("double pi: %.15f\n", d_pi); // Double maintains more
precision

3. Compile and run:

gcc datatypes.c -o datatypes
2| ./datatypes

4. Observe:
o The sizes of different types (may vary by system)

o The precision difference between float and double
o Characters are stored as numbers (ASCII codes)

Challenge:

int. Print their addresses and values.

» How addresses are spaced (notice the gaps based on type size)

Add a long int and short int to the program. Compare their sizes with regular
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Tip/Note

sizeof () Tip: The sizeof operator returns type size_t. Use %zu format specifier
to print it correctly. This works on all platforms.

Warning/Common Issue

Type Size Warning: Don’t assume fixed sizes! On some systems:
« int can be 2 bytes (older systems, embedded)
« int can be 4 bytes (most modern systems)
 int can be 8 bytes (some 64-bit systems)

Always use sizeof () if size matters!

4 Constants and Magic Numbers

Practice Activity

Activity 3: Using const for Better Code (20 minutes)
Learn why constants make programs more maintainable and less error-prone.

Part A: The Problem with Magic Numbers

First, let’s see why "magic numbers” are bad:

i|// Create file: magic_numbers.c

o|#include <stdio.h>

3

4l int main(void) {

5 // What do these numbers mean?!

6 double area = 3.14159 * 5.0 * 5.0;

7 double circumference = 2.0 *x 3.14159 * 5.0;

9 printf ("Area: %.2f\n", area);

10 printf ("Circumference: 7%.2f\n", circumference);

11

12 // Problem: If radius changes, we must change it everywhere!

13 // Problem: If we need more precision for PI, we must find all
3.14159!

14

15 return O0;

16 }

Part B: The Solution with const

Now create circle _with_const.c:

#include <stdio.h>

int main(void) {

// Constants make the code self-documenting
5 const double PI = 3.141592653589793;
6 const double RADIUS = 5.0;

1
%)
3
4
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9 // Now the formulas are clear!
10 double area = PI * RADIUS x RADIUS;
11 double circumference = DIAMETER_FACTOR * PI * RADIUS;

13 printf ("Circle with radius %.1f:\n", RADIUS);
14 printf ("Area: %.2f square units\n", area);
15 printf ("Circumference: %.2f units\n", circumference);

18 // const double RADIUS = 10.0; // Uncomment to change radius
19 // Would need to recompile, but only change in one place

21 return 0;

7 const int DIAMETER_FACTOR = 2; // For circumference = 2 * PI * R

17 printf ("\nIf we need to change the radius, we change it ONCE!\n");

Part C: Physical Constants Example

Create physics_constants.c:

1|#include <stdio.h>

3/int main(void) {

4 // Scientific constants (using scientific notation)

5 const double SPEED_OF_LIGHT = 2.99792458e8; // m/s

6 const double PLANCK_CONSTANT = 6.62607015e-34; // J-s

=2
8
9 printf ("=== PHYSICAL CONSTANTS ===\n") ;
10 printf ("Speed of light: %.2e m/s\n", SPEED_OF_LIGHT);
11 printf ("Planck constant: %.2e J-s\n", PLANCK_CONSTANT);

12 printf ("Gravitational constant: %.2e N-m?/kg?\n",
GRAVITATIONAL_CONSTANT) ;

14 // Calculate energy for 1 kg mass: E = mc?

15 double mass = 1.0; // 1 kg

16 double energy = mass * SPEED_OF_LIGHT * SPEED_OF_LIGHT;

17 printf ("\nEnergy contained in 1 kg: %.2e Joules\n", energy);

19 return O;

7 const double GRAVITATIONAL_ CONSTANT = 6.67430e-11; // m™3 kg -1 s

Challenge:

Create a program that calculates the force of gravity between two objects:
 Use constants for G (gravitational constant)
o Ask user for two masses and distance
o Formula: F = G * m1 * m2 / r?
o Use const for any fixed values
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const Naming Convention: By convention, constants are named in UPPERCASE
with underscores: MAX_SIZE, DEFAULT_VALUE, PI. This makes them stand out in the
code.

5 Advanced Input/Output Techniques

Practice Activity

Activity 4: Robust Input Handling (25 minutes)
Learn to handle input errors gracefully and validate user input.

Instructions:

Create robust_input.c that demonstrates proper input validation:

1|#include <stdio.h>

2

3lint main(void) {

4 int age;

5 double height;

6 char name [50];

7 int items_read;

8

0 printf ("=== ROBUST INPUT HANDLING ===\n\n");

10

11 // 1. Handling string input safely

12 printf ("Enter your full name: ");

13 fgets(name, sizeof (name), stdin); // Safer than scanf for strings
14

15 // Remove newline if present (fgets includes it)
16 int i = 0;

17 while (mame[i] !'= '\0') {

18 if (name[i] == '\n') {

19 name [i] = '\0';

20 break;

21 }

22 i++;

23 }

24

25 // 2. Validating integer input

26 printf ("Enter your age: ");

27 items_read = scanf ("%d", &age);

28

29 if (items_read !'= 1) {

30 printf ("Error: You must enter a valid integer!\n");
31 return 1;

52 }

33

34 if (age <= 0 || age > 150) {

35 printf ("Error: Age must be between 1 and 150!\n");
36 return 1;

37 }
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38
39
40
41

66
67
68

69

88
89
90
91

92

// 3. Validating double input with range check
printf ("Enter your height in meters: ");
items_read = scanf (")1f", &height);

if (items_read != 1) {
printf ("Error: You must enter a valid number!\n");
return 1;

}

if (height <= 0.5 || height > 2.5) {
printf ("Error: Height seems unrealistic (0.5-2.5m)\n");
return 1;

}

// 4. Clear input buffer (important after numeric input)
while (getchar() != '\n');

// 5. Getting a single character with validation
char gender;

printf ("Enter gender (M/F): ");

scanf ("%c", &gender) ;

// Convert to uppercase for easier comparison

if (gender >= 'a' && gender <= 'z') {
gender = gender - ('a' - 'A'); // Convert to uppercase
}
if (gender != 'M' && gender != 'F') {
printf ("Error: Gender must be M or F!\n");
return 1;
}

// 6. Display all validated information
printf ("\n=== VALIDATED INFORMATION ===\n");
printf ("Name: %s\n", name);

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

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

// 7. Demonstrate scanf return value importance

printf ("\n=== SCANF RETURN VALUE DEMO ===\n");
int x, y, 2Z;
printf ("Enter three integers: ");

items_read = scanf("%d %d %d", &x, &y, &z);

printf ("scanf successfully read %d item(s)\n", items_read);
if (items_read == 3) {

printf ("Values: %d, %d, %d\n", x, y, 2);
} else {

printf ("Could not read all three numbers!\n");

3

return 0;
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Key Concepts Demonstrated:

o fgets(): Safer than scanf for strings (prevents buffer overflow)

e Checking scanf return value: Tells how many items were successfully read
« Range validation: Ensure input is within reasonable bounds

« Buffer clearing: Remove leftover newline after numeric input

o Case conversion: Handle both uppercase and lowercase input

Challenge:

Add validation for:
e Email format (contains '@’ and ")
o Phone number (only digits, proper length)
 Date of birth (valid day/month combinations)

Warning/Common Issue

scanf() vs fgets():
» scanf(”%s”, buffer): Stops at first whitespace, can overflow buffer
o fgets(buffer, size, stdin): Safer! Limits input to buffer size
« Always use fgets() for strings unless you have a good reason not to

6 Building a Complete Application: Grade Calcula-
tor

Practice Activity

Activity 5: Grade Calculator with Multiple Features (35 minutes)
Create a comprehensive grade calculator that combines everything learned.

Requirements:

o Ask for student name, ID, and course

o Input multiple assignment scores

« Calculate average, letter grade, and GPA
« Use constants for grade boundaries

o Validate all inputs

o Format output professionally

Implementation:

Create grade_calculator.c:

1|#include <stdio.h>

2

3/int main(void) {

4 // Constants for grade boundaries
const double A_PLUS_MIN = 97.0;
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6 const double A_MIN = 93.0;

7 const double A_MINUS_MIN = 90.0;

8 const double B_PLUS_MIN = 87.0;

9 const double B_MIN = 83.0;

10 const double B_MINUS_MIN = 80.0;

11 const double C_PLUS_MIN = 77.0;

12 const double C_MIN = 73.0;

13 const double C_MINUS_MIN = 70.0;

14 const double D_MIN = 60.0;

15 const double F_MAX = 59.9;

16

17 const int MAX_ASSIGNMENTS = 10;

18 const double MAX_SCORE = 100.0;

19 const double MIN_SCORE = 0.0;

20

21 // Variables

22 char name [100];

23 int student_id;

24 char course [50];

25 double scores[MAX_ASSIGNMENTS];

26 int num_assignments;

27 double total = 0.0;

28 double average;

29 char letter_grade[3]; // For grades like "A", "B+", etc.
30 double gpa;

31

32 printf ("=== GRADE CALCULATOR ===\n"
33 printf ("=======================\n\n") ;
34

35 // Get student information with validation
36 printf ("Enter student name: ");

37 fgets(name, sizeof (name), stdin);

38 // Remove newline

39 int i = 0;

40 while (namel[i] !'= '\0') {

41 if (name[i] == '\n') {

42 name [i] = '\0';

43 break;

o }

45 i++;

46 }

47

48 printf ("Enter student ID: ");

49 if (scanf("%d", &student_id) !'= 1 || student_id <= 0) {
50 printf ("Error: Invalid student ID!\n");
51 return 1;

52 }

53

54 // Clear buffer

55 while (getchar() != '\n');

56

57 printf ("Enter course name: ");

58 fgets(course, sizeof (course), stdin);
59 // Remove newline

60 i = 0;

61 while (coursel[i] != '\0') {
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if (course[i] == '\n') {
course[i] = '\0';
break;

}

i++;

}

// Get number of assignments
printf ("\nEnter number of assignments (1-%d): ", MAX_ASSIGNMENTS);
if (scanf("%d", &num_assignments) != 1 ||

num_assignments < 1 ||

num_assignments > MAX_ASSIGNMENTS) {

printf ("Error: Invalid number of assignments!\n");

return 1;

}

// Input scores with validation
printf ("\nEnter %d scores:\n", num_assignments) ;

for (i = 0; i < num_assignments; i++) {
printf (" Score %d: ", i + 1);
if (scanf("%1f", &scores[i]) !'= 1 ||

scores[i] < MIN_SCORE ||
scores[i] > MAX_SCORE) {
printf ("Error: Invalid score
return 1;

(must be 0-100)!'\n");

}
total += scores[i];

}

// Calculate average
average = total / num_assignments;

// Determine letter grade

if (average >= A_PLUS_MIN) {
sprintf (letter_grade, "A+");
gpa = 4.0;

} else if (average >= A_MIN) {
sprintf (letter_grade, "A");
gpa = 4.0;

} else if (average >= A_MINUS_MIN) {
sprintf (letter_grade, "A-");
gpa = 3.7;

} else if (average >= B_PLUS_MIN) {
sprintf (letter_grade, "B+");
gpa = 3.3;

} else if (average >= B_MIN) {
sprintf (letter_grade, "B");
gpa = 3.0;

} else if (average >= B_MINUS_MIN) {
sprintf (letter_grade, "B-");
gpa = 2.7;

} else if (average >= C_PLUS_MIN) {
sprintf (letter_grade, "C+");
gpa = 2.3;

} else if (average >= C_MIN) {
sprintf (letter_grade, "C");
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118 gpa = 2.0;

119 } else if (average >= C_MINUS_MIN) {

120 sprintf (letter_grade, "C-");

121 gpa = 1.7;

122 } else if (average >= D_MIN) {

123 sprintf (letter_grade, "D");

124 gpa = 1.0;

125 } else {

126 sprintf (letter_grade, "F");

127 gpa = 0.0;

128 }

129

130 // Display report card

131 printf ("\n\n");

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

133 printf (" STUDENT GRADE REPORT \n");

134 printf ("========================================\1n") ;

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

136 printf ("ID: %d\n", student_id);

137 printf ("Course: %s\n", course);

138 prdnEs (U ossossosossoososoosoosoososoosoosoosssss \n");

139 printf ("Assignment Scores:\n");

140 for (i = 0; i < num_assignments; i++) {

141 printf (" %2d: %6.2f\n", i + 1, scores[i]);

142 }

143 prealaE (U ooosccoccoooooooooononoooonoononooooooos \n");

144 printf ("Total: %6.2f / %.0f\n", total, num_assignments x*
MAX_SCORE) ;

145 printf ("Average: %6.2f\n", average);

146 printf ("Letter Grade: %s\n", letter_grade);

147 printf ("GPA: %.2f\n", gpa);

148 printf ("========================================\1n") ;

149

150 return O;

151 }

Challenge Enhancements:

Add weighted grades (different assignments have different weights)
Add extra credit option

Allow dropping the lowest score

Generate a simple histogram of scores

Save report to a file (we’ll learn file I/O later)

Tip/Note

Design Tip: Using constants for grade boundaries makes it easy to:
« Change grading scale (e.g., if course uses different percentages)
e Understand what the numbers mean
o Ensure consistency throughout the program

s 89 I =




C Programming - Practice Week 1 (2 Hours) 12

7 More Arithmetic: Mathematical Calculations

Practice Activity

Activity 6: Geometry Calculator (20 minutes)
Create a program that calculates various geometric properties, demonstrating different
arithmetic operations.

Implementation:

Create geometry_calculator.c:

i1|#include <stdio.h>

2 #include <math.h> // For sqrt(), pow(), etc.
3

4

int main(void) {
5 const double PI = 3.141592653589793;

7 int choice;

8 double result;

9

10 printf ("=== GEOMETRY CALCULATOR ===\n");
11 printf("1. Area of a circle\n");

12 printf ("2. Area of a rectangle\n");

13 printf("3. Area of a triangle\n");
14 printf("4. Pythagorean theorem\n");

15 printf("5. Volume of a sphere\n");

16 printf ("Enter your choice (1-5): ");

17

18 if (scanf ("J%d", &choice) !'= 1 || choice < 1 || choice > 5) {
19 printf ("Invalid choice!\n");

20 return 1;

21 }

22

23 if (choice == 1) {

24 // Area of circle: r?

25 double radius;

26 printf ("Enter radius: ");

27 scanf ("%1f", &radius);

28 result = PI * radius * radius;

29 printf ("Area of circle with radius %.2f = %.2f\n",
30 radius, result);

31 }

32 else if (choice == 2) {

33 // Area of rectangle: length * width

34 double length, width;

35 printf ("Enter length and width: ");

36 scanf ("%1f %1f", &length, &width);

37 result = length * width;

38 printf ("Area of rectangle %.2f x %.2f = J.2f\n",
39 length, width, result);

40 }

41 else if (choice == 3) {

42 // Area of triangle: (base * height) / 2

43 double base, height;

44 printf ("Enter base and height: ");
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45 scanf ("%1f %1f", &base, &height);

46 result = (base * height) / 2.0;

47 printf ("Area of triangle = %.2f\n", result);

49 else if (choice == 4) {

50 // Pythagorean theorem: c = V(a? + b?)

51 double a, b;

52 printf ("Enter two sides (a and b): ");

53 scanf ("%1f %1f", &a, &b);

54 result = sqrt(a * a + b * Db);

55 printf ("Hypotenuse = %.2f\n", result);

56 }

57 else if (choice == 5) {

58 // Volume of sphere: (4/3) r?®

59 double radius;

60 printf ("Enter radius: ");

61 scanf ("%1f", &radius);

62 result = (4.0 / 3.0) * PI * radius * radius * radius;
63 printf ("Volume of sphere with radius %.2f = %.2f\n",
64 radius, result);

65 }

66

67 // Demonstrate integer vs floating-point division

68 printf ("\n=== DIVISION DEMONSTRATION ===\n");

69 int a = 5, b = 2;

70 double resultl = a / b; // Integer division: 2.0
71 double result2 = (double)a / b; // Floating division: 2.5
72 double result3d = a / 2.0; // Mixed: 2.5

73

74 printf("5 / 2 = J.1f (integer division)\n", resultl);
75 printf (" (double)s / 2 = %.1f (correct)\n", result2);

76 printf ("5 / 2.0 = %.1f (correct)\n", result3);

78 return O;

79| }

Note: To compile with math library, use:

1|gcc geometry_calculator.c -o geometry_calculator -1m

The -1m flag links the math library.

Challenge:

Add more geometric calculations:
o Surface area of a cylinder
« Distance between two points in 2D space
e Quadratic equation solver

Math Library Functions: <math.h> provides many useful functions:
e sqrt(x): Square root
e pow(x, y): x raised to power y

Tip/Note
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e sin(x), cos(x), tan(x): Trig functions
e exp(x): e”

e log(x): Natural logarithm

o fabs(x): Absolute value for doubles

8 Working with Multiple Data Types Together

Practice Activity

Activity 7: Mixed-Type Calculations (15 minutes)
Learn how C handles calculations involving different data types.

Instructions:

Create mixed_types.c:

#include <stdio.h>

N

5lint main(void) {

4 printf("=== MIXED-TYPE CALCULATIONS ===\n\n");
6 int i = 5;

7 float £ = 2.5f;

8 double d = 3.7;

9

10 // Mixed-type expressions

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

12 printf("float f = %.1f\n", £);

13 printf ("double d = %.1f\n\n", d4d);

14

15 // int + float -> float (int promoted to float)
16 float resultl = i + f£;

17 printf ("int + float: %d + %.1f = %.1f (float)\n", i, f, resultl);

19 // int * double -> double (int promoted to double)

20 double result2 = i * d;

21 printf ("int * double: %d * %.1f = %.1f (double)\n", i, d, result2)

22

23 // All three types

24 double result3d =i + f + d;

25 printf ("int + float + double: %.1f (double)\n", result3);

26

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

28

29 int a =7, b = 2;

30 double divisionl = a / b; // Integer division first: 3.0

31 double division2 = (double)a / b; // Cast a to double first:
S5

32

33 printf ("Without cast: %d / %d = %.1f (WRONG!)\n", a, b, divisionl)

>

34 printf ("With cast: (double)%d / %d = %.1f (RIGHT!)\n", a, b,
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division2) ;
35
36 // Truncation vs rounding
37 double pi = 3.14159;
38 int trunc_pi = (int)pi; // Truncates: 3
39 int round_pi = (int)(pi + 0.5); // Manual rounding: 3

(3.14159+0.5=3.64159->3)
40 double more_pi = 3.64159;
41 int round_more = (int) (more_pi + 0.5); // Now rounds: 4

43 printf ("\nTruncation: (int)’%.5f = %d\n", pi, trunc_pi);
14 printf ("Rounding (with +0.5): %.5f -> %d\n", pi, round_pi);
45 printf ("Rounding %.5f -> %d\n", more_pi, round_more);

a7 // Character arithmetic

18 char letter = 'A';

19 printf ("\n=== CHARACTER ARITHMETIC ===\n");
50 printf("'A' = %d in ASCII\n", letter);

51 printf("'A' + 1
'

= %c (ASCII %d)\n", letter + 1, letter + 1);
52 printf("'Z' - 'A"'

54 // Convert lowercase to uppercase

55 char lower = 'g';
56 char upper = lower - ('a' - 'A'); // 'g' - 32 = 'G'
57 printf ("Lowercase 'Jc' -> Uppercase 'Jc'\n", lower, upper);

59 return O;

= %d (distance between letters)\n", 'Z' - 'A');

Key Observations:

Smaller types are automatically promoted to larger types in expressions
Integer division truncates, not rounds

» Explicit casting gives you control

o Characters are really small integers (ASCII values)

Promotion Pitfalls:

e« 5/2%20=2%2.0=4.0 (not 5.0!)

e (float)5 / 2=5.0 / 2= 2.5 (good)

e 5/ (float)2 =5 / 2.0 = 2.5 (good)

o (float) (5 / 2) = (float)2 = 2.0 (still wrong!)
Cast EARLY in the expression to get the desired result.

Warning/Common Issue
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9 Bringing It All Together: Scientific Calculator

Practice Activity

Activity 8: Complete Scientific Calculator (20 minutes)
Create an extended calculator that combines multiple concepts.

Implementation:

Create scientific_calc.c:

#include <stdio.h>
#include <math.h>

N

&3
4l int main(void) {
5 const double PI = 3.141592653589793;

7 int choice;

8 double numl, num2, result;

9

10 printf ("=== SCIENTIFIC CALCULATOR ===\n");
11 printf("1. Basic operations (+, -, *, /)\n");
12 printf("2. Power (x"y)\n");

13 printf ("3. Square root\n");

14 printf("4. Sine (in degrees)\n");

15 printf ("5. Cosine (in degrees)\n");

16 printf("6. Logarithm (mnatural)\n");

17 printf("7. Exit\n");

18 printf ("Enter choice: ");

19

20 if (scanf("%d", &choice) '= 1) {

21 printf ("Invalid input!\n");

22 return 1;

23 }

25 switch(choice) {

26 case 1:

27 printf ("Enter operation (e.g., 5 + 3): ");
28 char op;

29 scanf ("%1f %c %1f", &numl, &op, &num2);

31 if (op == '"+') {

29 result = numl + num?2;

33 printf("%.2f + %.2f = %.2f\n", numl, num2, result);
34 }

35 else if (op == '-') {

36 result = numl - num2;

37 printf("%.2f - %.2f = %.2f\n", numl, num2, result);
38 }

39 else if (op == '*x') {

40 result = numl * num2;

41 printf ("%.2f * %.2f = %.2f\n", numl, num2, result);
42 }

43 else if (op == '/') {

44 if (num2 '= 0) {

45 result = numl / num2;
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46 printf ("%.2f / %.2f = %.2f\n", numl, num2, result)
47 } else {

48 printf ("Error: Division by zero!\n");
49 }

50 }

51 else {

52 printf ("Error: Unknown operator\n");
53 }

54 break;

56 case 2:

57 printf ("Enter base and exponent: ");

58 scanf ("%1f %1f", &numl, &num2);

59 result = pow(numl, num2);

60 printf ("%.2f = %.2f = %.2f\n", numl, num2, result);
61 break;

63 case 3:

64 printf ("Enter number: ");

65 scanf ("%1f", &numl);

66 if (numl >= 0) {

67 result = sqrt(numl);

68 printf ("v’.2f = %.2f\n", numl, result);
69 } else {

number !\n") ;

71 }

72 break;

73

74 case 4:

75 printf ("Enter angle in degrees: ");

76 scanf ("%1f", &numl);

77 // Convert to radians: degrees * / 180
78 result = sin(numl * PI / 180.0);

79 printf ("sin(%.2f°) = %.4f\n", numl, result);
80 break;

82 case b5:

83 printf ("Enter angle in degrees: ");

84 scanf ("%1f", &numl);

85 result = cos(numl * PI / 180.0);

86 printf ("cos (%.2f°) = %.4f\n", numl, result);
87 break;

88

89 case 6:

90 printf ("Enter number: ");

91 scanf ("%1f", &numl);

92 if (numl > 0) {

93 result = log(numl);

94 printf ("1n(%.2f) = %.4f\n", numl, result);
95 } else {

numbers !\n") ;
97 }

98 break;

70 printf ("Error: Cannot take square root of negative

96 printf ("Error: Logarithm only defined for positive
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99
100 case T:

101 printf ("Goodbye!\n") ;

102 return O;

103

104 default:

105 printf ("Invalid choice!\n");
106 }

107

108 return 0;

100| }

Compile with: gcc scientific_calc.c -o scientific_calc -1m

Challenge:

Add more scientific functions:
« Tangent (tan)
« Exponential (exp)
 Logarithm base 10 (log10)
Factorial (for integers)
Degrees /radians conversion functions

10 Code Review and Best Practices

Practice Activity

Activity 9: Code Review and Improvement (10 minutes)
Review and improve code quality, applying best practices from Lecture 1.

Instructions:

Take one of your programs from today (e.g., the grade calculator) and improve it
using these guidelines:
1. Add meaningful comments: Explain WHY, not WHAT
2. Use constants: Replace magic numbers with named constants
Improve variable names: Make them descriptive
Add input validation: Check all user inputs
Format output nicely: Align columns, use clear labels
Check for errors: Validate scanf return values

o S s C8

Example of Improved Code:

// BAD version

int a, b, c;

scanf ("%d%d", &a, &b);
c = a + b;

printf ("%d", c);

G W N e
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// GOOD version with best practices

3| int first_number = 0, second_number = 0;

olint sum = O;

10

11| printf ("Enter two numbers to add: ");

12|if (scanf ("%d %d", &first_number, &second_number) !'= 2) {
13 printf ("Error: Please enter two valid integers.\n");
14 return 1;

15[ }

16

i7|sum = first_number + second_number;

15| printf ("%d + %d = %d\n", first_number, second_number, sum);

Tip/Note
Code Quality Checklist:

o Are variable names meaningful?

o Are constants used for fixed values?
e Is input validated?

o Are errors handled gracefully?

o Is output formatted clearly?

o Are comments helpful (not obvious)?
o Is code properly indented?

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 (Data Types)

e 0:30—-0:50: Activity 3 (Constants)

e 0:50-1:15: Activity 4 (Robust Input)

e 1:15-1:50: Activity 5 (Grade Calculator)

e 1:50-2:10: Activity 6 (Geometry)

o 2:10-2:25: Activity 7 (Mixed Types)

o 2:25-2:45: Activity 8 (Scientific Calculator)

o 2:45-3:00: Activity 9 (Code Review)
Flexibility: If you're short on time, prioritize Activities 2, 4, and 5. If you have
extra time, work on the challenge exercises.

Warning/Common Issue

Final Checklist:
1. Do all programs compile without warnings? (Use -Walll!)
2. Have you tested edge cases? (0, negative numbers, invalid input)
3. Are all allocated concepts understood? If not, review Lecture 1
4. Have you saved all your work?
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5. Can you explain each program’s logic to someone else?

12 Summary and Next Steps

Practice Activity

Key Takeaways from Today:

« Data types have specific sizes and memory layouts

o Constants make code more maintainable and self-documenting

e Input validation is crucial for robust programs

« Type conversions (implicit and explicit) affect

e Complex programs can be built from simple building blocks

o Good code is readable, maintainable, and handles errors gracefully
Preview of Next Lecture: Control Flow - if/else, loops, and more complex program
logic

Tip/Note

To Continue Learning:
o Experiment with the challenge exercises
o Try combining features from different programs
e Look up additional math functions in <math.h>
 Practice typing code (don’t copy-paste) to build muscle memory
« Help classmates - teaching reinforces learning

13 Conclusion

Excellent work completing the extended practice session! You’ve built a solid foundation
in C programming fundamentals. These skills will be essential for the upcoming topics
on control flow, functions, arrays, and pointers.

Remember: Programming mastery comes from practice. The more you code, the more
natural these concepts become.

Keep coding, keep learning!
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