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C Programming - Advanced Topics Practice

Session Overview (1 Hour)

This practice session introduces the C preprocessor, multi-file compilation, and command-
line arguments. You will learn how to use macros, split code into multiple files, write a
simple Makefile, and handle command-line input. These skills are essential for organizing

larger projects and creating professional tools.
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Practice Activity

Activity 1: Object-like Macros and Conditional Compilation (15 minutes)
Create a program that uses #define for constants and #ifdef for debug printing.

Preprocessor Macros

Step-by-Step Instructions:

1. Create a file named macros.c.

2. Define a constant PI and a constant MAX ITEMS.
3. Use PI to compute the area of a circle.
4.
B,

Define a macro DEBUG at the top of the file (or comment it out).

Use #ifdef DEBUG to conditionally print debug information.

#tinclude <stdio.h>

// Object-like macros
#define PI 3.14159
#define MAX_ITEMS 10

// Uncomment the next line to enable debug output
// #define DEBUG

int main() {
double radius = 5.0;
double area = PI * radius * radius;
printf ("Area of circle with radius %.1f = %.2f\n",
radius, area);

| #ifdef DEBUG

printf (" [DEBUG] radius = %.1f, area = %.2f\n",
radius, area);
printf (" [DEBUG] MAX_ITEMS = %d\n", MAX_ITEMS);
#endif

return 0;

Test the Program:

1. Compile and run: gcc -o macros macros.c
2. Observe output (only area printed).
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3. Uncomment the #define DEBUG line, recompile, and run again. You should
now see debug lines.

4. Challenge: Define DEBUG using the compiler flag ~DDEBUG instead of editing
the file (e.g., gcc -DDEBUG -0 macros macros.c).

Use gcc -DNAME to define a macro from the command line. This is very useful for
toggling features without changing code.

Practice Activity

Activity 2: Function-like Macros — Pitfalls and Parentheses (15 minutes)
Write a macro that squares a number and see why parentheses are critical.

Instructions:

1. Create macros_square.c.

2. Define two macros: SQUARE BAD(x) x * x and SQUARE GOOD(x) ((x) *
(x)).

3. Inmain(), test both with SQUARE_BAD(2+3) and SQUARE_GOOD (2+3).

4. Print the results.

1|#include <stdio.h>

3| #define SQUARE_BAD(x) x * x
i|#define SQUARE_GOOD(x) ((x) * (x))

6|int main() {

7 int a = 2 + 3;

5 printf ("SQUARE_BAD (2+3) = %d\n", SQUARE_BAD (2+3));
9 printf ("SQUARE_GOOD (2+3) = %d\n", SQUARE_GOOD (2+3));

11 // Also test with a variable
12 printf ("SQUARE_BAD(a) = %d\n", SQUARE_BAD(a));

13 printf ("SQUARE_GOOD(a) = %d\n", SQUARE_GOOD(a));
14

15 return 0;

16 }

Observe:

» SQUARE_BAD(2+3) expands to 2+3x2+3 — 2+6+3 = 11 (wrong!)
» SQUARE_GOOD (2+3) expands to ((2+3)*(2+3)) — 25 (correct)
o With a single variable, both work because there is no operator precedence issue.

Warning/Common Issue

Always wrap macro parameters and the whole macro body in parentheses. Oth-
erwise, unexpected results will occur when arguments are expressions.
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2 Command-Line Arguments

Practice Activity

Activity 3: A Simple Calculator Using Command-Line Args (15 minutes)
Write a program that takes two numbers and an operator (4, -, *, /) from the
command line and prints the result.

Instructions:

1. Create calc.c.

2. In main(int argc, char *argv[]), check that argc == 4 (program name +
3 arguments).

3. Convert argv[1] and argv[3] to numbers using atoi() (or atof () for floating
point).

4. Use the operator string argv[2] to decide which operation to perform.

5. Print the result. If arguments are wrong, print a usage message.

I|#include <stdio.h>

o|#include <stdlib.h>

&

4lint main(int argc, char x*argv[]) {

5 if (arge !'= 4) {

6 printf ("Usage: %s numl operator num2\n", argv[0]);
7 printf ("Example: %s 10 + 5\n", argv[0]);

8 return 1;

9 }

10

11 double a = atof (argv([1]);

12 double b = atof (argv[3]);

13 char op = argv[2][0];

14 double result;

15

16 switch (op) {

17 case '+': result = a + b; break;

18 case '-': result = a - b; break;

19 case 'x': result = a * b; break;

20 case '/':

21 if (b == 0) {

22 printf ("Error: Division by zero\n");
23 return 1;

24 }

25 result = a / b;

26 break;

27 default:

28 printf ("Error: Unknown operator 'jc'\n", op);
29 return 1;

30 }

31

32 printf ("%.2f Y%c %.2f = 7 .2f\n", a, op, b, result);
33 return O;

34| }
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Test:

$ ./calc 10 + 5

10.00 + 5.00 = 15.00

$ ./calc 10 / 2

10.00 / 2.00 = 5.00

$ ./calc

Usage: ./calc numl operator num?2

Always validate argc before using argv entries. Use atof () for floating point
conversion.

3 Multi-file Project and Makefile

Practice Activity

Activity 4: Split Code into Multiple Files and Write a Makefile (15 min-
utes)

Split the calculator logic into separate files: calc_ops.c (implementation) and
calc_ops.h (header), and write a Makefile.

Step-by-Step:

1. Create calc_ops.h:

1| // calc_ops.h

ol #ifndef CALC_OPS_H
3| #define CALC_OPS_H
4

5/ double add(double a, double b);

6| double subtract(double a, double b);
7| double multiply(double a, double b);
2| double divide (double a, double b);

10| #endif

2. Create calc_ops.c:

// calc_ops.c
#include "calc_ops.h"

double add(double a, double b) { return a + b; }

5| double subtract(double a, double b) { return a - b; }
6| double multiply(double a, double b) { return a * b; }
double divide(double a, double b) { return a / b; }

-~

3. Modify calc.c to include "calc_ops.h" and use the functions.
4. Create a Makefile:

1|CC = gcc




C Programming - Advanced Topics Practice

2| CFLAGS = -Wall -std=c99
3| TARGET = calc
14/0BJS = calc.o calc_ops.o

| $ (TARGET) : $(0BJS)
7 $(CC) $(CFLAGS) -o $(TARGET) $(0OBJS)

9]calc.o: calc.c calc_ops.h
10| $(CC) $(CFLAGS) -c calc.c

12| calc_ops.o: calc_ops.c calc_ops.h
13 $(CC) $(CFLAGS) -c calc_ops.c

15/ clean:
16 rm -f $(0BJS) $(TARGET)

13| .PHONY: clean

5. Build with make, run with ./calc 8 * 6 (use quotes or escape *).

Warning/Common Issue

In the command line, * is a wildcard. To pass it as an argument, use quotes:
"./calc 8 'x' 6" or escape it: ./calc 8 6.

The Makefile uses tabs for indentation, not spaces. If you see "missing separator”
errors, check your indentation.

Time Management (1 Hour)

0:00-0:15: Activity 1 (Object-like macros, conditional)
0:15-0:30: Activity 2 (Function-like macros)
(
(

0:30-0:45: Activity 3 (Command-line calculator)
0:45-1:00: Activity 4 (Multi-file + Makefile)
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