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Microcontroller / C-Programmierung

Selbststudium Semesterwoche 2

1. Limits (Buch Aufgabe 2-1 Seite 36) *

"Write a program to determine the ranges of char, short, int, and long variables, both signed and unsigned, by
printing appropriate values from standard headers and by direct computation. Harder if you compute them:

determine the ranges of the various floating-point types."
Siehe auch Buch Seite 257.

#include <stdio.h>
#include <limits.h>
#include <float.h>

void main (void)
{
printf ("\n");
printf (" Limits.h\n");
printf ("

printf (" Number of bits in a char:\t\t%i\n", CHAR_BIT);

i SCHAR_MIN) ;
SCHAR_MAX) ;
UCHAR_MAX) ;
printf (" Min. value for a char:\t\t\t%i\n", CHAR_MIN);
printf (" Max. value for a char:\t\t\t%i\n", CHAR_MAX) ;

printf (" Min. value for a signed char:\t\t%i\n",
printf (" Max. value for a signed char:\t\t%i\n",
printf (" Max. value for an unsigned char:\t%i\n",

\n\n") ;

printf (" Max. multi byte length of a character\n across all locales

varies:\t\t%i\n", MB_LEN_MAX);

printf (" Min. value for a short int: \t\t%i\n", SHRT_MIN);
printf (" Max. value for a short int:\t\t%i\n", SHRT_MAX);
printf (" Max. value for an unsigned short int:\t%i\n",
printf (" Min. value for an int:\t\t\t%i\n", INT_MIN) ;
printf (" Max. value for an int:\t\t\t%i\n", INT_MAX);
UINT_MAX) ;
printf (" Min. value for a long int:\t\t%1l\n", LONG_MIN) ;
printf (" Max. value for a long int:\t\t%1\n", LONG_MAX) ;
printf (" Max. value for an unsigned long int:\t\t%ul\n",
printf (" Min. value for a long long int:\t\t%1ll\n",
printf (" Max. value for a long long int:\t\t%1l\n",
printf (" Max. value for an unsigned long long int:\t\t%ull\n",

printf (" Max. value for an unsigned int:\t%u\n",

printf ("\n\n");

printf (" Float.h\n");

USHRT_MAX) ;

ULONG_MAX) ;
LLONG_MIN) ;

LLONG_MAX) ;

ULLONG_MAX) ;

printf ("

\n\n") ;

printf (" FLT_RADIX = %i\n", FLT_RADIX);
printf (" FLT_MIN_EXP = %i\n", FLT_MIN_EXP);
printf (" DBL_MIN_EXP = %i\n", DBL_MIN_EXP) ;
printf (" LDBL_MIN_EXP = %i\n", LDBL_MIN_EXP);
Y

getchar () ;
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2. Aufgabe 3-4 (Buch Seite 63)
itoa welches auch mit Maximalwerten funktioniert.

"In a two's complement number representation, our version of itoa does not handle the largest negative

number, that is, the value of n equal to -(2 ). Explain why not. Modify it to print that value correctly,

wordsize-1

regardless of the machine on which it runs."

3. htoi (Buch Aufgabe 2-3 Seite 46) *

"Write a function htoi(s), which converts a string of hexadecimal digits (including an optional 0x or 0X) into its

equivalent integer value. The allowable digits are 0 through 9, a through f, and A through F."

Verwenden Sie nur while Schleifen!

Hinweis: Zum Einlesen einer Zeichenkette kdnnen Sie folgendes Code-Konstrukt verwenden:
char str[100];

printf("Wert als HEX (z.B -0xA5D): ");

scanf("%s", str);

#include <stdio.h>
#include <string.h>

void main(void)

{

}

char str[100];

printf ("\n");

printf (" Character to Integer Convertor\n");
printf (" ==s==============————————————==\n") ;
printf (" Type a hexadecimal value (e.g. -0xA5D): ");
scanf ("%s", str);
printf ("\n Result: %s = %i\n ", str, hexToInt(str));
getchar (); getchar()

’

// Converts a hexadecimal string to integer
int hexToInt (char str[])

{

int strlLen, index, base, sign, returnvalue;

strLen = strlen(str);
index = 0;

base = 1;

returnvalue = 0;

// set sign flag
if(str[0]=="+")
{
sign = 1;
index++;
}
else 1if(str[0]=="-")
{
sign = -1;
index++;

}

while (index < strlLen)

{

// do only accept strings with preamble 0x or 0X as valid hex values

if (str[index]=='0" && (str[index+1l]=="'x"' || str[index+1]=='X"))
{

index += 2; // Cut off the first two signs (0x or 0X)
}

// get the hexadecimal value of each character

// refer to the ASCII table (e.g. http://www.asciitable.com/)
if(str[index]>='0" && str[index]<='9")

{

returnvalue += base * (str[index]-48);
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}

;lse if (str[index]>='a' && str[index]<='f")
{ returnvalue += base * (str[index]-87);
;lse if (str[index]>="'A"' && str[index]<='F"')
{ returnvalue += base * (str[index]-55);

}

// multiplying the base for the next value
base *= 16;
index++;

return returnvalue * sign;
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4. iToBinary*
Schreiben Sie ein Programm, dass Integer Werte in Binarform ausgibt.
z.B. 7 > 111

-7 > 11111111111111111111111111111001

Hinweise:

a.) Zum Einlesen einer Integerzahl kénnen Sie folgendes Code-Konstrukt verwenden:

int wert; printf("Integerwert (auch negativ): ");

scanf("%d", &wert);

b.) Bei Bitmanipulationen mit signed Integertypen ist das Verhalten Compiler-Implementationsabhéngig (siehe
Buch A.7.8 Seite 200). (bei mir: -1 >> 1 ergibt weiterhin -1). Somit muss fir ein einwandfreies Programm der
eingelesene Wert in einen unsigned int umwandelt werden. Probieren Sie es doch aus und verfolgen Sie die
Ausfiihrung mit dem Debugger.

#include <stdio.h>
char intToBRin(int wval);

void main(void)
{

int wval;

printf ("\n");

printf (" Integer to Binary Convertor\n");
printf (" ===========================\n");
printf (" Type an Integer value: ");

scanf ("%$i", &val);

printf ("\n Result: %i = ", val);
intToBin (val);
printf("\n ");
getchar (); getchar();
}

// Converts an Integer to a Binary value
void intToBin(int val)
{

int sign, remain, index;

char returnvalue([1024];

for (index = (sizeof (int)*8); index > 0; index—--)
{
int bit;
int tmp = (1 << index-1) & wval;
if (tmp)
{
bit = 1;

bit = 0;
}
printf ("%i",bit);



