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Curso C - IC/UNICAMP

Sistemas Numeéricos

_____________________________________________________________________________________________________________________________________________________________________________

Roteiro:

Sistemas numeéricos

- Conversao entre sistemas numericos
+ Representagao de numeros

+ Escrita e leirura em outras bases
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IC/UNICAMP

Curso C -

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

Slstema decimal de contagem:

 Dez simbolos:
0,1,2,3,4,5,6,7,8,9

« Contagem:
00, 01, 02, 03, 04, 05, 06, 07, 08, 09,
10, 11,12, 13, 14, 15, 16, 17, 18, 19,
20, 21, ...
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IC/UNICAMP

Curso C -

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

Slstema decimal de contagem:

« Dez simbolos:
0,1,2,3,4,5,6,7,8,9
« Contagem:

e Vi . Vi i i o V. e

00, 01, 02, 03, 04, 05, 06, 07, 08, 09,

10, 11,12, 13, 14,15, 16, 17, 18, 19,
20, 21, ... Usar os dez simbolos um apos o outro
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Curso C - IC/UNICAMP

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

Sistema decimal de contagem:

« Dez simbolos:
0,1,2,3,4,5,6,7,8,9
« Contagem:

<O0,0‘,02,03,04,05,06,07,08,09,

10, 11,12, 13, 14, 15, 16, 17,18, 19,
(20, 2- Usar os dez simbolos um apds o outro

, "N

Terminando os digitos numa coluna, avancar
o digito a esquerda, e assim por diante ...
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IC/UNICAMP

Curso C -

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

Outros sistemas de contagem:

« Romano
— “I”,“N07, “HP, “INZ, NSNSV, “VTTP?, “IX” e “X7
— Base 10

* Duzia, grosa

— Base 12

* Segundos, minutos
— Base 60

 Unario 7=XXXXXXX
— Base 1
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Curso C - IC/UNICAMP

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

Slstema binario de contagem:

~+ Dois simbolos:
0,1

-+ Contagem:
(000,001
010, 011,
<100/1'61

( Usar os dois simbolos um apds o outro
110, Bkl 1,

Ao esgotar os simbolos numa coluna,
avancar o simbolo na coluna a esquerda
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IC/UNICAMP

Curso C -

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

Slstema octal de contagem:

Oito simbolos:
. 0,1,2,3,4,5,6,7

» Contagem:

<OO, 01, 02, 03, 04, 05, 06, 07,

10, 11,12, 13, 14, 15, 16, 17/,
<20 23 Usar os oito simbolos um apds o outro
S Ao esgotar os simbolos em uma coluna,
avancar o simbolo na coluna a esquerda




Curso C - IC/UNICAMP

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

Sistema hexadecimal de contagem:

Dezesseis simbolos:
' 0,1,2,3,4,5,6,7,8,9.A,B,C,D,E, F

'+ Contagem:
é 00, 01, 02, 08, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OF, OF,
gm, 11,12, 13, 14, 15,16, 17,18, 19, 1A, 1B, 1C, 1D, 1E, 1F,
20, 21, ...
Usar os dezesseis simbolos um apos o outro
Ao esgotar os simbolos numa coluna,
avancar o simbolo na coluna a esquerda
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IC/UNICAMP

Curso C -

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

Representagao de numeros:

+ Representagéo ndo ambigua:
i Digitos g.qc

 Qual o valor de “10177?
— Decimal:  101,, = 1-102+ 0-10" + 1-100 = 1014,
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Curso C - IC/UNICAMP

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

Representagao de numeros:

-+ Representacao ndo ambigua:
' Digitos gee
« Qual o valor de “1017?
— Decimal:  101,, =1-102+0-10" + 1-10° =101,

. 15/04/2009 19:15 1



Curso C - IC/UNICAMP

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

'Representacao de nimeros:

“« Representacdo ndo ambigua:

Digitos g,

“+ Qual o valor de “101”?

. —Decimal: 101,, =1-102+0-10" + 1-10° =101,
— Binario: 101, =122 +02' +1.20 =5,
— Octal: 101, =182 +08 +1.8° = 65,
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Curso C - IC/UNICAMP

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

'Representacao de numeros:

'+ Representagdo ndo ambigua:
| Digitos gace

'+ Qual o valor de “101”?

. —Decimal: 101,, =1-102+0-10" + 1.10°
— Binario: 101, =122 +02" +1.20
— Octal: 101, =182 +08 +1.8° = 65,
— Hexadec.: 101, =1-162+0-16" + 1-16°
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IC/UNICAMP

Curso C -

Sistemas numéricos

_____________________________________________________________________________________________________________________________________________________________________________

Comparagao entre sistemas numericos:

0 0, 0, 046 11 1011, 13, Bis
1 1B 1 1R 12 1100, 14, Cio
2 10, 2 2 13 1101, 15, P
3 11, 3 316 14 1110, 16, N
4 100, 4, 46 15 1111, 17, Fi
5 101, 5 S 16 10000, 20, 10,6
6 110, 6 616 17 10001, 21, 11,4
7 111, 7, 716 18 10010, 22, 12
8 1000, 10, 816 19 10011, 23, 134
9 1001, 114 9 20 10100, 24, 14,
______ 10 1010, 12 A 21 10101, 25, 16,5
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Curso C - IC/UNICAMP

Conversao de Base

_____________________________________________________________________________________________________________________________________________________________________________

Converséao para base decimal:

Algoritmo de multiplicacbes sucessivas.

Entrada: Numero N, base B:
Digitos: A A, A, »...AA A,

Algoritmo:

— Resultado « 0.

—~Para cada digito A; (de A, até A4)):
* Resultado < Resultado*B + A,
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Curso C - IC/UNICAMP

Conversao de Base

_____________________________________________________________________________________________________________________________________________________________________________

Transformar 1305, (octal) para a base decimal:

Valor Digito Proximo

0 0 = 0

1 0-8 + |1 = 1

2 1-8 +13 = 11
3 11 -8 +10 = 88
4 88 -8 +5 | = 709
5 709 FIM

Portanto: 13055 = 709,,

. 15/04/2009 19:15
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15/04/2009 19:15

Conversao de Base

Curso C - IC/UNICAMP

OO~ 0ON—=2O

Valor Digito
0

0-16  +|1
1-16 +/E (14)
3016 +|3
483 - 16 +[1
7729 FIM

Transformar 1E31,, (hexadecimal) para decimal:

Proximo

0

1

30 (16 + 14 = 30)
483

7729

Portanto: 1E31,, = 7729,




_____________________________________________________________________________________________________________________________________________________________________________

. 15/04/2009 19:15

Conversao de Base

Exemplo
' Transformar 00101011, (binério) para decimal:
| Valor Digito Proximo
0 = 0
1 +[1 = 1
2 +[0 = 2
3 +|1 = 5
4 : +10 = 10
5 102 +[1 = 21
6 21.2  +f1 | = 43
/ FIM

Portanto: 00101011, = 43,,

Curso C - IC/UNICAMP




Curso C - IC/UNICAMP

Conversao de Base

_____________________________________________________________________________________________________________________________________________________________________________

Conversao de decimal para outra base:

Algorltmo de divisbes sucessivas:

Entrada: Numero n, base b
Saida: Digitos: a,a,,.18,,...-8,3,8,
Algoritmo:

— Enquanto n # 0:
* n< n-+b(restor)
* g« r(de g, até a,).
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Curso C - IC/UNICAMP

Conversao de Base

_____________________________________________________________________________________________________________________________________________________________________________

Transformar 2034 para a base octal:
é Valor Resto

1 2034 -8= 254 + |2
2 2594 8= 31 + |6
3 31 +8= 3 + | 7
4 3 +8= 0 + | 3

Portanto: 2034,, = 3762

. 15/04/2009 19:15
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Curso C - IC/UNICAMP

Conversao de Base

_____________________________________________________________________________________________________________________________________________________________________________

Transformar 1253 para a base hexadecimal:

5 Valor Resto

1 1253 - 16= 78 + |5

2 78 +16= 4 + [ 14 (E)
3 4 +16= 0 + | 4

Portanto: 1253, = 4E5;

. 15/04/2009 19:15



Curso C - IC/UNICAMP

Conversao de Base

_____________________________________________________________________________________________________________________________________________________________________________

Exemplo

‘Transformar 35 para a base binaria:

5 Valor Resto
35 +2 = 17 + | 1
17 +2 = 8 + | 1
8 +2= 4 + (0
4 +2 = 2 + | 0
2 2= 1 + (0
1 +2 = 0 + | 1

Portanto: 35,, = 100011,
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Curso C - IC/UNICAMP

Conversao de Base

_____________________________________________________________________________________________________________________________________________________________________________

‘Conversao entre quaisquer bases:

Mais facil:

~» Converter da base original para base
. decimal (multiplicacdes sucessivas)

~« Converter da base decimal para outra

~ base (divisoes sucessivas).

+» Binério, Octal e Hexadecimal: usar casos
. especiais!

. 15/04/2009 19:15 24 |



IC/UNICAMP

Curso C -

Conversao de Base

_____________________________________________________________________________________________________________________________________________________________________________

Casos especiais:

Converter 00110110, para hexadecimal:

_ 00110110
Grupos de 4 bits N _

3 6

Converter 00110110, para octal:

_ 00110110
Grupos de 3 bits — A )

0 6 6
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IC/UNICAMP

Curso C -

Numeros em C

_____________________________________________________________________________________________________________________________________________________________________________

Numeros em C:

~» Decimais: 10, 132, 32179, ...
— Comecamcom 1, 2,3, ..., 9

~» Octais: 012, 0204, 076663, ...
| - Comecam com O

« Hexadecimais: OxA, Oxa, 0x84, 0x7B3, ...
.~ — Comecam com 0x
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Curso C - IC/UNICAMP

‘Ndmeros em C

Nocod|go ___________________________________________________________________________________________________________________________

' int 1;

Ei = 10;
| print £ (Vi (dec)=%d", i) ;

[i = o10;
| printf (Vi (dec)=%d",1i);

| i = 0x10;
| printf (Vi (dec)=%d", i) ;

bdl

: 15/04/2009 19:15 Codigo01\Codigo01.vcproj 28 :



Curso C - IC/UNICAMP

NUmeros em C

Nocod|go ___________________________________________________________________________________________________________________________

'int 1i;

Ei = 10;

| printf£ (Vi (dec)=%d", i) ; 10
[i = o10;

| printf (Vi (dec)=%d",1i);

;i = 0x10;
| print £ (“i (dec)=%d", i) ;

bdl

. 15/04/2009 19:15 Codigo01\Codigo01.vcproj 29 |



Curso C - IC/UNICAMP

NUmeros em C

_____________________________________________________________________________________________________________________________________________________________________________

'No codigo:

| int i;

§i=10;

| print£ (“i (dec)=%d", i) ; > 10
[i = o10;

| print£ (“i (dec)=%d", 1) ; ——> 8
;i = 0x10;

| print£ (“i (dec)=%d", i) ;

15/04/2009 19:15 Codigo01\Codigo01.vcproj 30;



Curso C - IC/UNICAMP

NUmeros em C

_____________________________________________________________________________________________________________________________________________________________________________

'No codigo:

| int i;

§i=10;

| print£ (“i (dec)=%d", i) ; > 10
[i = o10;

| print£ (“i (dec)=%d", i) ; ——> 8
;i = 0x10; .
| print£ (Vi (dec)=%d", i) ;

| 15/04/2009 19:15 Codigo01\Codigo01.voproj 31



_________

Curso C - IC/UNICAMP

Numeros em C

____________________________________________________________________________________________________________________________________________________________________

'Escrita com print£:

 Na base 10 (decinal): %d ou
'+ Nabase 8 (octal): %o
'+ Nabase 16 (hexadecimal): $x ou %X

o°

i

Eint i=22; int j=-1;
| print£f (“i (dec)=%d, i(oct)=%0, i (hex)=%x",i,i,i);
E printf (“j(dec)=%d, j(oct)=%0, j(hex)=%x, Jj(HEX)=%X",3,3,3,3);

i(dec)=22, i(oct)=26, i(hex)=16
j(dec)=-1, j(oct)=37777777777, j(hex)=ffffffff, Jj(HEX)=FFFFFFFF

15/04/2009 19:15 Imprime01\Imprime01.vcproj 32



Curso C - IC/UNICAMP

Numeros em C

_____________________________________________________________________________________________________________________________________________________________________________

'Escrita com print£:

o°

 Na base 10 (decinal): $d ou %i
'+ Nabase 8 (octal): %o

« Na base 16 (hexadecimal): $x ou %X

Eint i=22; int j=-1;
| print£f (“i (dec)=%d, i(oct)=%0, i (hex)=%x",i,i,i);
E printf (“j(dec)=%d, j(oct)=%0, j(hex)=%x, Jj(HEX)=%X",3,3,3,3);

i(dec)=22, i(oct)=26, i(hex)=16
j(dec)=-1, j(oct)=37777777777, j(hex)=ffffffff, Jj(HEX)=FFFFFFFF

Converte automaticamente para a representacao pedida
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Curso C - IC/UNICAMP

NUmeros em C

_____________________________________________________________________________________________________________________________________________________________________________

Leltura com scanf:
 Na base 10 (decinal): $d ou %i

int 1i;
scanf (“%d”) ; 22

printf (“i (dec)=%d”,1i);

. 15/04/2009 19:15 34 |



Curso C - IC/UNICAMP

NUmeros em C

_____________________________________________________________________________________________________________________________________________________________________________

Leltura com scanf:
 Na base 10 (decinal): $d ou %i

int 1i;
scanf (“%d”) ; 22 22

printf (“i (dec)=%d”,1i);

. 15/04/2009 19:15 35 |



Curso C - IC/UNICAMP

_____________________________________________________________________________________________________________________________________________________________________________

Leitura com scanf:
 Na base 10 (decinal): $d ou %i

int 1i;
scanf (“%d”) ; 22 22
printf (“i (dec)=%d”,1i);

Na base 8 (octal): %o

int 1i;

Scanf (\\%o”) ;
printf (“i (dec)=%d",1i);

. 15/04/2009 19:15 36 |



Curso C - IC/UNICAMP

_____________________________________________________________________________________________________________________________________________________________________________

Leitura com scanf:
 Na base 10 (decinal): $d ou %i

int 1i;
scanf (“%d”) ; 22 22
printf (“i (dec)=%d”,1i);

Na base 8 (octal): %o

int 1i;

scanf (“%0”) ; 89
printf (“i (dec)=%d",1i);

. 15/04/2009 19:15 37 .



IC/UNICAMP

Curso C -

Numeros em C

_____________________________________________________________________________________________________________________________________________________________________________

Leltura com scanf:
 Na base 10 (decinal): $d ou %i

int 1i;
scanf (“%d”) ; 22 22
i);

printf (“i (dec)=%4”,

Na base 8 (octal): %o

int 1i;

scanf (“%0”) ; 89
printf (“i (dec)=%d",1i);

Na base 16 (hexadecimal): $x ou %X

int i; 2a —

_ scanf (“%$x") ;
SRR i printf (“i (dec)=%4",1);, B




NuUumeros em C

Curso C - IC/UNICAMP

_____________________________________________________________________________________________________________________________________________________________________________

Leitura com scanf:
 Na base 10 (decinal): $d ou %i

int 1i;
scanf (“%d”) ; 22 22
printf (“i (dec)=%d”,1i);

Na base 8 (octal): %o

int 1i;

scanf (“%0"”) ;
printf (“i (dec)=%d",1i); 89

|+ Nabase 16 (hexadecimal): $x ou %X
| ame 2a — 42
scanf (“%$x") ;

printf (“i (dec)=%d",1i);

Saida01\Saida01.veproj
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Representacao de
NUumeros

40



 Bit. unidade basica de informacao
'+ Nibble: 4 bits
Byte: 8 bits

» Palavra: 2, 4 ou 8 bytes

Curso C - IC/UNICAMP

" Representacao de Numeros

_____________________________________________________________________________________________________________________________________________________________________

Blts Nibbles, Bytes e Palavras:

— Valores: O ou 1

— Valores: 0000, 0001, 00010, ..., 1111

— Valores: 0000 0000, ..., 1111 1111

15/04/2009 19:15 41



IC/UNICAMP

Curso C -

- Representagédo de Numeros

_____________________________________________________________________________________________________________________________________________________________________________

Representagao Binaria:

» Um byte: Digitos binarios
b.Joglbs|b,|balblb; [0,

Bit mais Bit menos
significativo significativo

'+ Uma palavra:
; Byte mais significativo Byte menos significativo
0,5[0141013[015[011[010| Bg | Og | | O7[0g |05 |04 [P5| Dby | by

Bit mais Bit menos
significativo significativo

. 15/04/2009 19:15 42 |
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Tlpos Binarios:

Curso C - IC/UNICAMP

*  Representagao de Nimeros

Tipo

Quantidade de memoria

char
signed char
unsigned char

1 byte (8 bits)

(signed) short int

unsigned long int

unsigned short int 2 bytes (16 bits)
(signed) int _

unsigned int 4 bytes (32 bits)
(signed) tong nt 4 bytes (32 bits)

(signed) long long int
unsigned long long int

8 bytes (64 bits)




_________

'Numero unsigned (sem sinal):

Curso C - IC/UNICAMP

" Representacado de Numeros

____________________________________________________________________________________________________________________________________________________________________

Cada bit representa um digito:

bits ggsitivos

o )

Valor: b 27 +b 26 +bo25 + b, 24+ by 23 + b, 22 + b2 + 520

. 15/04/2009 19:15 44 |



IC/UNICAMP

Curso C -

*  Representacdo de Numeros

_____________________________________________________________________________________________________________________________________________________________________________

Numero unsigned (sem sinal):

Cada bit representa um digito:

bits ggsitivos

o )

Valor: b 27 +b 26 +bo25 + b, 24+ by 23 + b, 22 + b2 + 520

Palavra com n bits:
Valor minimo: O (todos os bits sao 0)
Valor maximo: 2"-1 (todos sao 1)
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Curso C - IC/UNICAMP

*  Representacao de Numeros

_____________________________________________________________________________________________________________________________________________________________________________

Numero signhed (com sinal):

Primeiro bit: deslocamento negativo
Outros bits: digitos

bits positivos

r )

S [pelpeloaJosfoofo: b,

Ldeslocamento
negativo

Valor —28Ls 4+ b 24 b2+ b, 2%+ by 22+ b, 22+ b2V + b2
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Curso C -

*  Representacdo de Numeros

_____________________________________________________________________________________________________________________________________________________________________________

Numero signhed (com sinal):

Primeiro bit: deslocamento negativo
Outros bits: digitos

bits positivos

r )

S [pelpeloaJosfoofo: b,

Ldeslocamento
negativo

Valor —28Ls 4+ b 24 b2+ b, 2%+ by 22+ b, 22+ b2V + b2

Palavra com n bits:
Valor minimo (s é -1, resto € 0): — 2"
Valor maximo (s € 0, resto é 1): 21 — 1




Curso C - IC/UNICAMP

Representacao de Numeros

_____________________________________________________________________________________________________________________________________________________________________________

Representar (8 bits): 66
Em binario: 1000010,

unsigned int.:

signed int:
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_____________________________________________________________________________________________________________________________________________________________________________

Representar (8 bits): 66
Em binario: 1000010,

unsigned int: |0

signed int:




Curso C - IC/UNICAMP

_____________________________________________________________________________________________________________________________________________________________________________

Em binario: 1000010,

unsigned int:

signed 1int:

Representar (8 bits): 66

b, bs b b, b, b,
0({1]0 0O(1]|0
s by be b, b, b,
0[1]0 O(1(0




Curso C - IC/UNICAMP

_____________________________________________________________________________________________________________________________________________________________________________

Representar (8 bits): 66
Em binario: 1000010,

unsigned int: |0

S
signed int: 0

A representacao € igual para signed e unsigned



Curso C - IC/UNICAMP

Representacao de Numeros

_____________________________________________________________________________________________________________________________________________________________________________

Representar (8 bits): 175
Em binario: 1010 1111,

unsigned int.:

signed 1int:




Curso C - IC/UNICAMP

_____________________________________________________________________________________________________________________________________________________________________________

Representar (8 bits): 175

Em binario: 1010 1111,
b, by by b, by b, b, b,
1 1 111111

unsigned int.:

signed int:




Curso C - IC/UNICAMP

_____________________________________________________________________________________________________________________________________________________________________________

Representar (8 bits): 175

Em binario: 1010 1111,
b, by bs b, b, b, b, b,
1 1 111111

unsigned int:

S
signed int: 110




Curso C - IC/UNICAMP

*  Representagao de Nimeros

_____________________________________________________________________________________________________________________________________________________________________________

Representar (8 bits): 175
Em binario: 10101111

2
b, by b, b, by b, b, b,
unsigned int: |1 1 {111

S
signed int: 110




Curso C - IC/UNICAMP

~ Representacao de Niimeros

_____________________________________________________________________________________________________________________________________________________________________________

Representar (8 bits): 175
Em binario: 10101111

2
b, bg be b, b,
1 1 1

- | O
N
_L_p'
- | O
o

unsigned int:

S
signed int: 110

| valor correto
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#*0"" Representacdo de Nimeros

_____________________________________________________________________________________________________________________________________________________________________________

Representar: -90 (1 byte) -90=-27 + 38
Em binario: 38 = 100110,

unsigned int:

signed int:

. 15/04/2009 19:15 57 |



Curso C - IC/UNICAMP

#*0"" Representacdo de Nimeros

_____________________________________________________________________________________________________________________________________________________________________________

Representar: -90 (1 byte) -90=-27 + 38
Em binario: 38 = 100110,

unsigned int: impossivel

signed int:

. 15/04/2009 19:15 58 |



Curso C - IC/UNICAMP

#"  Representacdo de Nimeros

_____________________________________________________________________________________________________________________________________________________________________________

Representar: -90 (1 byte) -90=-27 + 38
Em binario: 38 = 100110,

unsigned int: impossivel

s by b b, by b, b, by
signed int: 110(1(0({0]1]1

. 15/04/2009 19:15 59 |



Sistemas Numericos

*Sinais
*LongShort

15/04/2009 19:15
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