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Exercises: loops, 
arrays, structs, enums, 
input/output
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Input and Output

Input and output are not part of the C language itself.
We shall use the standard library, a set of functions that provide input and 
output, string handling, storage management, mathematical routines, and a 
variety of other services for C programs.
The library implements a simple model of text input and output. A text
stream consists of a sequence of lines; each line ends with a newline 
character.
The simplest input mechanism is to read one character at a time from the 
standard input, normally the keyboard, with getchar:

int getchar(void)
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Input and Output
getchar returns the next input character each time it is called, or EOF when it 
encounters end of file. The symbolic constant EOF is defined in <stdio.h>.

In many operating systems, a file may be substituted for the keyboard by using 
the < convention for input redirection: if a program program uses getchar, 
then the command line program <infile causes program to read characters 
from infile instead of standard input.

The input may come also from another program via a pipe mechanism: on 
many systems, the command line otherprogram | program runs the two 
programs otherprogram and program and pipes the standard output of 
otherprogram into the standard input for program.
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Input and Output

The function
int putchar(int)

is used for output: putchar(c) puts the character c on the standard output, 
which is by default the screen. putchar returns the character written, or EOF is 
an error occurs. Again, output can usually be directed to a file with >filename: 
if program uses putchar,

program >outfile
will write the standard output to outfile instead. If pipes are supported,

program | anotherprogram
puts the standard output of program into the standard input of 
anotherprogram.
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Input and Output

Each source file that refers to an input/output library function must contain 
the line

#include <stdio.h>
before the first reference. When the name is bracketed by < and > a search is 
made for the header in a standard set of places (for example, on UNIX 
systems, typically in the directory /usr/include).

An example, considering the program lower, that converts its input to lower 
case.
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Input and Output

#include <stdio.h>
#include <ctype.h>
main() /* lower: convert input to lower case*/
{
int c
while ((c = getchar()) != EOF)
putchar(tolower(c));
return 0;
}

The function tolower is defined in <ctype.h>; it converts an upper case letter 
to lower case and returns other characters untouched.
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Input and Output
``functions'' like getchar and putchar in <stdio.h> and tolower in <ctype.h> are 
often macros, thus avoiding the overhead of a function call per character.
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Exercise

Write a program that, given a string of N characters, inverts it (e.g. “Computer" 
becomes “retupmoC")

Some suggestions:
• Define a function for each subproblem
• Solve one subproblem at a time and check the solution before proceeding 

with the next subproblem.
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Exercise 1

Given a string, transform it in a new string, in which every character is located 
offset positions further in the alphabet
• The alphabet considered is:

• The one included between the characters n.32 and n.126 of the ascii table
• The alphabet is cyclical: after the character n.126 there is the one n.32
• For example, with offset = 4

• the character 'a' becomes 'e'
• the letter 'X' becomes ‘\'
• the letter 'x' becomes ‘|’

• The string to be transformed and the offset (can be a positive or a negative 
integer) are passed as arguments to the program
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Exercise 1 continue
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Exercise 1 continue

Some suggestions:
• Define as many subproblems as possible
• Solve one subproblem at a time
• Write the main program with the instructions solving the 1st subproblem, 

check that the execution is correct than proceed with the instructions 
solving the 2nd subproblem and so on.
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Exercise 2
The Physical Characteristic data type represents the characteristic of a person. 
Each piece of information consists of
weight (in ounces)
height (in cm)
hair colour (blond, brown, black, white)
age

Define a data type that can contain the data above illustrated.
Suggestion: you should use both struct and enum data types to manage the 
above illustrated data.
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Exercise 2 continue
Write a program that
• prints how much space (in bytes) is occupied by each instance of the 

structure
• read from a file, redirected as std input to the program, at most 20 

instances (one instance per row) of data (in any row each element is 
separated by the next one by the character ‘;’) of the data above

• prints information for all people whose age value is <= 20
• prints information for all people whose hair colour is blond
Hair colours are represented as follows (there could be other colours too)

• blond 1
• brown 0
• black 3
• white 2
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Exercise 2 continue
Some suggestions:
• Define as many subproblems as possible
• Solve one subproblem at a time defining a function for every subproblem
• Write the main program invoking the first function (that solves the first 

subproblem), check that the execution is correct than proceed with the 
other functions.
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