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SISTEMAS DIGITAIS E ARQUITETURA DE COMPUTADORES

Caraterização do Módulo

Apresentação

�ƐƚĞ�ŵſĚƵůŽ�ƉƌĞƚĞŶĚĞ�ĚĂƌ�Ă�ĐŽŶŚĞĐĞƌ�ĂŽ�ĂůƵŶŽ�Ă�ĨŽƌŵĂ�ĐŽŵŽ�ŽƐ�ĐŽŵƉƵƚĂĚŽƌĞƐ�ƵƟůŝǌĂŵ�

ǀĂůŽƌĞƐ�ďŝŶĄƌŝŽƐ�ƉĂƌĂ�ƌĞƉƌĞƐĞŶƚĂƌ�Ğ�ĞĨĞƚƵĂƌ�ŽƉĞƌĂĕƁĞƐ�ĐŽŵ�ŶƷŵĞƌŽƐ�ŝŶƚĞŝƌŽƐ͘��ƐƚĂ�ŵĂƚĠƌŝĂ�

ǀĂŝ� ƉĞƌŵŝƟƌ� ƵŵĂ� ŵĞůŚŽƌ� ĐŽŵƉƌĞĞŶƐĆŽ� ĂĐĞƌĐĂ� ĚŽ� ĨƵŶĐŝŽŶĂŵĞŶƚŽ� ĚŽƐ� ĐŽŵƉŽŶĞŶƚĞƐ�

ĞůĞƚƌſŶŝĐŽƐ�ĐŽŶƐƟƚƵŝŶƚĞƐ�ĚĞ�Ƶŵ�ĐŽŵƉƵƚĂĚŽƌ�Ğ�ĚĂƐ�ƐƵĂƐ�ƉƌŝŶĐŝƉĂŝƐ�ĐĂƌĂĐƚĞƌşƐƟĐĂƐ͘

KďũĞƟǀŽƐ�ĚĞ�ĂƉƌĞŶĚŝǌĂŐĞŵ

�ŽŶŚĞĐĞƌ�Ă�ĞƐƚƌƵƚƵƌĂ�ĚĞ�Ƶŵ�̂ ŝƐƚĞŵĂ�ĚĞ�EƵŵĞƌĂĕĆŽ�Ğ�ŽƐ�ƉƌŝŶĐŝƉĂŝƐ�̂ ŝƐƚĞŵĂƐ�ĚĞ�EƵŵĞƌĂĕĆŽ͘

�ĨĞƚƵĂƌ�Ă�ĐŽŶǀĞƌƐĆŽ�ĚĞ�ŶƷŵĞƌŽƐ�ĞŶƚƌĞ�ŽƐ�ǀĄƌŝŽƐ�ƐŝƐƚĞŵĂƐ�ĚĞ�ŶƵŵĞƌĂĕĆŽ͘

�ĨĞƚƵĂƌ�ŽƉĞƌĂĕƁĞƐ�ĂƌŝƚŵĠƟĐĂƐ�;ĂĚŝĕĆŽ�Ğ�ƐƵďƚƌĂĕĆŽͿ�Ğŵ�ƋƵĂůƋƵĞƌ�ďĂƐĞ�ĚĞ�ŶƵŵĞƌĂĕĆŽ͘

ZĞƉƌĞƐĞŶƚĂƌ�ŶƷŵĞƌŽƐ�ƌĞůĂƟǀŽƐ�;ƉŽƐŝƟǀŽƐ�Ğ�ŶĞŐĂƟǀŽƐͿ�Ğŵ�ĐſĚŝŐŽ�ĚĞ�ĐŽŵƉůĞŵĞŶƚŽƐ͘

�ŵďŝƚŽ�ĚĞ�ĐŽŶƚĞƷĚŽƐ

�ƐƚƌƵƚƵƌĂ�ĚĞ�Ƶŵ�ƐŝƐƚĞŵĂ�ĚĞ�EƵŵĞƌĂĕĆŽ͘�EŽĕĆŽ�ĚĞ�ƐşŵďŽůŽ�Ğ�ŶŽĕĆŽ�ĚĞ�ŶƷŵĞƌŽ�ĐŽŵŽ�

ƵŵĂ�ƐĞƋƵġŶĐŝĂ�ĚĞ�ƐşŵďŽůŽƐ͕�ŽŶĚĞ�ŽƐ�ƐşŵďŽůŽƐ�ƚġŵ�ƐŝŐŶŝĮĐąŶĐŝĂ�ƉŽƐŝĐŝŽŶĂů͘

&ſƌŵƵůĂ�ŐĞƌĂů�ĚĞ�ƐŝŐŶŝĮĐąŶĐŝĂ�ƉŽƐŝĐŝŽŶĂů�ŶƵŵ�ƐŝƐƚĞŵĂ�ĚĞ�ďĂƐĞ��͗�E�N B
i

n
i=

=
∑
0

Ai

ͻ� WƌŝŶĐŝƉĂŝƐ�^ŝƐƚĞŵĂƐ�ĚĞ�EƵŵĞƌĂĕĆŽ�ƵƟůŝǌĂĚŽƐ͗�ďŝŶĄƌŝŽ͕�ŽĐƚĂů͕�ŚĞǆĂĚĞĐŝŵĂů͘

�ŽŶǀĞƌƐĆŽ�ĚĞ�ŶƷŵĞƌŽƐ�ƌĞƉƌĞƐĞŶƚĂĚŽƐ�Ğŵ�ƋƵĂůƋƵĞƌ�ďĂƐĞ͕�ƉĂƌĂ�Ă�ďĂƐĞ�ĚĞĐŝŵĂů͕�ƵƐĂŶĚŽ�Ă�

ĨſƌŵƵůĂ�ŐĞƌĂů�ĚĞ�ƐŝŐŶŝĮĐąŶĐŝĂ�ƉŽƐŝĐŝŽŶĂů͘

�ŽŶǀĞƌƐĆŽ�ĚĞ�ŶƷŵĞƌŽƐ�Ğŵ�ĚĞĐŝŵĂů�ƉĂƌĂ�ŽƵƚƌĂƐ�ďĂƐĞƐ�ĚĞ�ŶƵŵĞƌĂĕĆŽ�ĂƚƌĂǀĠƐ�ĚŽ�ŵĠƚŽĚŽ�

ĚĂƐ�ĚŝǀŝƐƁĞƐ�ƐƵĐĞƐƐŝǀĂƐ͘

��ŝŵƉŽƌƚąŶĐŝĂ�ĚĂ�ďĂƐĞ�ďŝŶĄƌŝĂ�ĐŽŵŽ�Ƶŵ�ƐŝƐƚĞŵĂ�ĚĞ�ŶƵŵĞƌĂĕĆŽ�ĐŽŵ�ĚŽŝƐ�ƐşŵďŽůŽƐ�Ϭ�Ğ�ϭ͕�

ĚĞ�ĨĄĐŝů�ŵĂŶŝƉƵůĂĕĆŽ�ŶŽ�ĐŽŶƚĞǆƚŽ�ĚĂ�ĂƌƋƵŝƚĞƚƵƌĂ�ĚĞ�Ƶŵ�ĐŽŵƉƵƚĂĚŽƌ͘

KƉĞƌĂĕƁĞƐ�ĂƌŝƚŵĠƟĐĂƐ�;ĂĚŝĕĆŽ�Ğ�ƐƵďƚƌĂĕĆŽͿ�Ğŵ�ƋƵĂůƋƵĞƌ�ďĂƐĞ�;ďĂƐĞ�ďŝŶĄƌŝĂ�Ğŵ�ƉĂƌƟĐƵůĂƌͿ͘

ZĞƉƌĞƐĞŶƚĂĕĆŽ� ĚĞ� ŶƷŵĞƌŽƐ� ƌĞůĂƟǀŽƐ� ;ƉŽƐŝƟǀŽƐ� Ğ� ŶĞŐĂƟǀŽƐͿ͕� ƵƐĂŶĚŽ� ĐſĚŝŐŽ� ĚĞ�

ĐŽŵƉůĞŵĞŶƚŽƐ͘

�ĚŝĕĆŽ�Ğ�ƐƵďƚƌĂĕĆŽ�ĚĞ�ŶƷŵĞƌŽƐ�Ğŵ�ĐſĚŝŐŽ�ĚĞ�ĐŽŵƉůĞŵĞŶƚŽƐ͘

Manual GEI_3_Sistemas digitais _mod1a5_FINAL_Tc.indd   12 05-03-2013   18:03:23



Manual do Aluno

CURSO TÉCNICO DE GESTÃO DE EQUIPAMENTOS INFORMÁTICOS | 13

Estrutura de um Sistema de Numeração

hŵ� ŶƵŵĞƌĂů� Ġ� Ƶŵ� ƐşŵďŽůŽ� ŽƵ� ŐƌƵƉŽ� ĚĞ� ƐşŵďŽůŽƐ� ƋƵĞ� ƌĞƉƌĞƐĞŶƚĂ� Ƶŵ� ŶƷŵĞƌŽ͘� KƐ�

ŶƵŵĞƌĂŝƐ�ĚŝĨĞƌĞŵ�ĚŽƐ�ŶƷŵĞƌŽƐ�ĚŽ�ŵĞƐŵŽ�ŵŽĚŽ�ƋƵĞ�ĂƐ�ƉĂůĂǀƌĂƐ�ĚŝĨĞƌĞŵ�ĚĂƐ�ĐŽŝƐĂƐ�Ă�

ƋƵĞ�ƐĞ�ƌĞĨĞƌĞŵ͘�KƐ�ƐşŵďŽůŽƐ�͞ϭϭ͕͟ �͞ŽŶǌĞ͟�Ğ�͞y/͟�ƐĆŽ�ŶƵŵĞƌĂŝƐ�ĚŝĨĞƌĞŶƚĞƐ͕�ƌĞƉƌĞƐĞŶƚĂŶĚŽ�

ƚŽĚŽƐ�Ž�ŵĞƐŵŽ�ŶƷŵĞƌŽ͘�

hŵ�ƐŝƐƚĞŵĂ�ĚĞ�ŶƵŵĞƌĂĕĆŽ�;ŽƵ�ƐŝƐƚĞŵĂ�ŶƵŵĞƌĂůͿ�Ġ�Ƶŵ�ƐŝƐƚĞŵĂ�Ğŵ�ƋƵĞ�Ƶŵ�ĐŽŶũƵŶƚŽ�ĚĞ�

ŶƷŵĞƌŽƐ�Ġ�ƌĞƉƌĞƐĞŶƚĂĚŽ�ƉŽƌ�ŶƵŵĞƌĂŝƐ�ĚĞ�ƵŵĂ�ĨŽƌŵĂ�ĐŽŶƐŝƐƚĞŶƚĞ͘�WŽĚĞ�ƐĞƌ�ǀŝƐƚŽ�ĐŽŵŽ�

Ž�ĐŽŶƚĞǆƚŽ�ƋƵĞ�ƉĞƌŵŝƚĞ�ĂŽ�ŶƵŵĞƌĂů�͞ϭϭ͟�ƐĞƌ�ŝŶƚĞƌƉƌĞƚĂĚŽ�ĐŽŵŽ�Ž�ŶƵŵĞƌĂů�ƌŽŵĂŶŽ�ƉĂƌĂ�

ĚŽŝƐ͕�Ž�ŶƵŵĞƌĂů�ďŝŶĄƌŝŽ�ƉĂƌĂ�ƚƌġƐ�ŽƵ�Ž�ŶƵŵĞƌĂů�ĚĞĐŝŵĂů�ƉĂƌĂ�ŽŶǌĞ͘�

�ŵ�ĐŽŶĚŝĕƁĞƐ�ŝĚĞŝĂƐ͕�Ƶŵ�ƐŝƐƚĞŵĂ�ĚĞ�ŶƵŵĞƌĂĕĆŽ�ĚĞǀĞ͗�

ͻ� ZĞƉƌĞƐĞŶƚĂƌ�ƵŵĂ�ŐƌĂŶĚĞ�ƋƵĂŶƟĚĂĚĞ�ĚĞ�ŶƷŵĞƌŽƐ�ƷƚĞŝƐ�;Ğǆ͗�ƚŽĚŽƐ�ŽƐ�ŶƷŵĞƌŽƐ�

ŝŶƚĞŝƌŽƐ͕�ŽƵ�ƚŽĚŽƐ�ŽƐ�ŶƷŵĞƌŽƐ�ƌĞĂŝƐͿ͖�

ͻ� �Ăƌ�Ă�ĐĂĚĂ�ŶƷŵĞƌŽ� ƌĞƉƌĞƐĞŶƚĂĚŽ�ƵŵĂ�ƷŶŝĐĂ�ĚĞƐĐƌŝĕĆŽ� ;ŽƵ�ƉĞůŽ�ŵĞŶŽƐ�ƵŵĂ�

ƌĞƉƌĞƐĞŶƚĂĕĆŽ�ƉĂĚƌĆŽͿ͖�

ͻ� ZĞŇĞƟƌ�ĂƐ�ĞƐƚƌƵƚƵƌĂƐ�ĂůŐĠďƌŝĐĂƐ�Ğ�ĂƌŝƚŵĠƟĐĂƐ�ĚŽƐ�ŶƷŵĞƌŽƐ͘�

WŽƌ� ĞǆĞŵƉůŽ͕� Ă� ƌĞƉƌĞƐĞŶƚĂĕĆŽ� ĐŽŵƵŵ� ĚĞĐŝŵĂů� ĚŽƐ� ŶƷŵĞƌŽƐ� ŝŶƚĞŝƌŽƐ� ĨŽƌŶĞĐĞ� Ă� ĐĂĚĂ�

ŶƷŵĞƌŽ�ŝŶƚĞŝƌŽ�ƵŵĂ�ƌĞƉƌĞƐĞŶƚĂĕĆŽ�ƷŶŝĐĂ�ĐŽŵŽ�ƵŵĂ�ƐĞƋƵġŶĐŝĂ�ĮŶŝƚĂ�ĚĞ�ĂůŐĂƌŝƐŵŽƐ͕�ĐŽŵ�

as operaçƁĞƐ�ĂƌŝƚŵĠƚŝĐĂƐ�;ĂĚŝĕĆŽ͕�ƐƵďƚƌĂĕĆŽ͕�ŵƵůƚŝƉůŝĐĂĕĆŽ�Ğ�ĚŝǀŝƐĆŽͿ�ĞƐƚĂŶĚŽ�ƉƌĞƐĞŶƚĞƐ�

ĐŽŵŽ�ŽƐ�ĂůŐŽƌŝƚŵŽƐ�ƉĂĚƌƁĞƐ�ĚĂ�ĂƌŝƚŵĠƚŝĐĂ͘��ŽŶƚƵĚŽ͕�ƋƵĂŶĚŽ�Ă�ƌĞƉƌĞƐĞŶƚĂĕĆŽ�ĚĞĐŝŵĂů�Ġ�

ƵƐĂĚĂ�ƉĂƌĂ�ŽƐ�ŶƷŵĞƌŽƐ�ƌĂĐŝŽŶĂŝƐ�ŽƵ�ƉĂƌĂ�ŽƐ�ŶƷŵĞƌŽƐ�ƌĞĂŝƐ͕�Ă�ƌĞƉƌĞƐĞŶƚĂĕĆŽ�ĚĞŝǆĂ�ĚĞ�ƐĞƌ�

ƉĂĚƌŽŶŝǌĂĚĂ͗�ŵƵŝƚŽƐ�ŶƷŵĞƌŽƐ�ƌĂĐŝŽŶĂŝƐ�ƚġŵ�ĚŽŝƐ�ƚŝƉŽƐ�ĚĞ�ŶƵŵĞƌĂŝƐ͕�Ƶŵ�ƉĂĚƌĆŽ�ƋƵĞ�ƚĞŵ�

Ĩŝŵ�;ƉŽƌ�ĞǆĞŵƉůŽ�Ϯ͕ϯϭͿ͕�Ğ�ŽƵƚƌŽ�ƋƵĞ�ƐĞ�ƌĞƉĞƚĞ�ƉĞƌŝŽĚŝĐĂŵĞŶƚĞ�;ĐŽŵŽ�Ϯ͕ϯϬϵϵϵϵϵϵ͘͘͘Ϳ͘�
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Sistema Decimal

K�ƐŝƐƚĞŵĂ�ĚĞĐŝŵĂů�Ġ�Ƶŵ�ƐŝƐƚĞŵĂ�ĚĞ�ŶƵŵĞƌĂĕĆŽ�ĚĞ�ƉŽƐŝĕĆŽ1�ƋƵĞ�ƵƟůŝǌĂ�Ă�ďĂƐĞ�ĚĞǌ͘�

EŽ�ƐŝƐƚĞŵĂ�ĚĞĐŝŵĂů�ĞǆŝƐƚĞŵ�ĚĞǌ�ƐşŵďŽůŽƐ�ďĄƐŝĐŽƐ͗�Ϭ�ϭ�Ϯ�ϯ�ϰ�ϱ�ϲ�ϳ�ϴ�ϵ

�ƚƌĂǀĠƐ� ĚĂƐ� ĐŽŵďŝŶĂĕƁĞƐ� ĂĚĞƋƵĂĚĂƐ� ĚĞƐƚĞƐ� ƐşŵďŽůŽƐ͕� ĐŽŶƐƚƌŽĞŵͲƐĞ� ŽƐ� ŶƷŵĞƌŽƐ� ĚŽ�

^ŝƐƚĞŵĂ��ĞĐŝŵĂů͘���ƌĞŐƌĂ�ĚĞ�ĐŽŶƐƚƌƵĕĆŽ�ĐŽŶƐŝƐƚĞ�ŶĂ�ĐŽŵďŝŶĂĕĆŽ�ƐĞƋƵĞŶĐŝĂů�ĚŽƐ�ƐşŵďŽůŽƐ͕�

ĚĞ�ŵŽĚŽ�ƋƵĞ�Ž�ǀĂůŽƌ�ĚŽ�ŶƷŵĞƌŽ�ĚĞƉĞŶĚĞ�ĚĂ�ƉŽƐŝĕĆŽ�ĚŽƐ�ƐşŵďŽůŽƐ�ďĄƐŝĐŽƐ͘

^şŵďŽůŽƐ��ĄƐŝĐŽƐ

ZĞƉĞƟĕĆŽ�ĚŽƐ�^şŵďŽůŽƐ��ĄƐŝĐŽƐ

                                     

EŽ�ƐŝƐƚĞŵĂ�ĚĞĐŝŵĂů�Ă�ƉŽƐŝĕĆŽ�ĚŽƐ�ƐşŵďŽůŽƐ�ƌĞĐĞďĞ�ŶŽŵĞƐ͗

�ǆĞŵƉůŽ͗

Milhar Centena Dezena Unidade
103 102 101 100

3 2 5 9

K�ŶƷŵĞƌŽ�ĚĞĐŝŵĂů�ƉŽĚĞ�ƐĞƌ�ĚĞĐŽŵƉŽƐƚŽ�ĚĂ�ƐĞŐƵŝŶƚĞ�ĨŽƌŵĂ͗

DŝůŚĂƌ�ǆ�ϭϬ3 + Centena x 102�н��ĞǌĞŶĂ�ǆ�ϭϬ1�н�hŶŝĚĂĚĞ�ǆ�ϭϬ0
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EŽ�ĞǆĞŵƉůŽ͗

3259 = 3 x 103 + 2 x 102 + 5 x 101 + 9 x 100

3259 = 3 x 1000 + 2 x 100 + 5 x 10 + 9 x 1

^ŝŐŶŝĮĐĂ� ƋƵĞ� ŽƐ� ŶƷŵĞƌŽƐ� ĚĞĐŝŵĂŝƐ� ƐĆŽ� Ƶŵ� ƐŽŵĂƚſƌŝŽ� ĚŽƐ� ƐĞƵƐ� ƐşŵďŽůŽƐ� ďĄƐŝĐŽƐ�

ŵƵůƟƉůŝĐĂĚŽƐ͕� ĐĂĚĂ� Ƶŵ� ƉŽƌ� ƵŵĂ� ďĂƐĞ� ϭϬ� ĐŽŵ� ŽƐ� ƐĞƵƐ� ĞǆƉŽĞŶƚĞƐ� ƐĞƋƵĞŶĐŝĂŝƐ͘�

'ĞŶĞƌŝĐĂŵĞŶƚĞ͗

N S B S B S B S By
n

y
n0

1
1

1
1

0
0= × + × + + × + ×−

− ...

^ĞŶĚŽ͗�

Si�с�ƐşŵďŽůŽ�ďĄƐŝĐŽ�;�Ϭ�ф�ŝ�ф�Ǉ�Ϳ

n = expoente da base

B = base

O fator S0�Ġ�Ă�ƵŶŝĚĂĚĞ͕�ĐŽŶƐŝĚĞƌĂĚŽ�Ž�ĨĂƚŽƌ�ŵĞŶŽƐ�ƐŝŐŶŝĮĐĂƟǀŽ�Ğ�Ž�ĨĂƚŽƌ�^Ǉ�Ž�ĨĂƚŽƌ�ŵĂŝƐ�

ƐŝŐŶŝĮĐĂƟǀŽ͘

KƐ�ŶƷŵĞƌŽƐ�ĚŽ�ƐŝƐƚĞŵĂ�ĚĞĐŝŵĂů�ƚĂŵďĠŵ�ƐĆŽ�ĐŚĂŵĂĚŽƐ�ĚĞ�ŶƷŵĞƌŽƐ�ŶĂ�ďĂƐĞ�ϭϬ͕�ĚĞǀŝĚŽ�

Ă�ĐŽŶƐƚƌƵĕĆŽ�ĚŽ�ƐŝƐƚĞŵĂ͘�

WĂƌĂ�ĚŝĨĞƌĞŶĐŝĄͲůŽƐ�ĚŽƐ�ŶƷŵĞƌŽƐ�ĚŽƐ�ŽƵƚƌŽƐ�ƐŝƐƚĞŵĂƐ�ĚĞ�ŶƵŵĞƌĂĕĆŽ͕�ƵƟůŝǌĂͲƐĞ�Ă�ƐĞŐƵŝŶƚĞ�

ŝĚĞŶƟĮĐĂĕĆŽ͗

;EǑ͘�ĚĞĐŝŵĂůͿ�ϭϬߝ���Ğŵ�с�;ϭϬϬͿ�ϭϬ
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Sistema Binário

���ůĞƚƌſŶŝĐĂ�ĚŝŐŝƚĂů�Ġ�ďĂƐĞĂĚĂ�ŶĂ�ůſŐŝĐĂ�ĚĞ�ĚŽŝƐ�ŶşǀĞŝƐ�ĚĞ�ƚĞŶƐĆŽ�ĚŝĨĞƌĞŶƚĞƐ͘�hŵ�ƐŝƐƚĞŵĂ�

ĞůĞƚƌſŶŝĐŽ� ĐŽŵ� ŵĂŝƐ� ĚĞ� ĚŽŝƐ� ŶşǀĞŝƐ� ĚĞ� ƚĞŶƐĆŽ� ĚŝĨĞƌĞŶƚĞƐ� ƐĞƌŝĂ� Ƶŵ� ƐŝƐƚĞŵĂ� ĚĞ� ĂůƚĂ�

ĐŽŵƉůĞǆŝĚĂĚĞ͕�ĐŽŵƉůŝĐĂŶĚŽ�Ž�ƉƌŽũĞƚŽ͕�ĂƐ�ĂŶĄůŝƐĞƐ�Ğ�ĂƚĠ�ŵĞƐŵŽ�Ă�ĐŽŶĨĞĕĆŽ�Ğ�ŵĂŶƵƚĞŶĕĆŽ�

ĚĞƐƚĞ�ƐŝƐƚĞŵĂ͘

WŽƌƚĂŶƚŽ͕�ĚŝĂŶƚĞ�ĚŽ�ŶƷŵĞƌŽ�ĞůĞǀĂĚŽ�ĚĞ�ƐşŵďŽůŽƐ͕�Ž�ƐŝƐƚĞŵĂ�ĚĞĐŝŵĂů�ŶĆŽ�Ġ�ĂĚĞƋƵĂĚŽ�

ƉĂƌĂ�ƌĞƉƌĞƐĞŶƚĂƌ�ŽƐ�ŶşǀĞŝƐ�ĚĞ�ƚĞŶƐĆŽ�ŶĂ��ůĞƚƌſŶŝĐĂ��ŝŐŝƚĂů͘

K�ƐŝƐƚĞŵĂ��ŝŶĄƌŝŽ�ƉŽƐƐƵŝ�ĚŽŝƐ�ƐşŵďŽůŽƐ͗�Ϭ�Ğ�ϭ

�ƚƌĂǀĠƐ�ĚĂƐ�ĐŽŵďŝŶĂĕƁĞƐ�ĂĚĞƋƵĂĚĂƐ͕�ŽďƚĠŵͲƐĞ�Ă�ŵĞƐŵĂ�ƋƵĂŶƟĚĂĚĞ�ĚĞ�ŶƷŵĞƌŽƐ͕�ĐŽŵ�

ƐƵĂƐ�ƌĞƐƉĞƟǀĂƐ�ŐƌĂŶĚĞǌĂƐ͕�ĚŽ�^ŝƐƚĞŵĂ��ĞĐŝŵĂů͘���ĚŝĨĞƌĞŶĕĂ�Ġ�ĂƉĞŶĂƐ�ŶĂ�ƌĞƉƌĞƐĞŶƚĂĕĆŽ�

ĚŽƐ�ŶƷŵĞƌŽƐ͘

K�ƐŝƐƚĞŵĂ��ŝŶĄƌŝŽ�Ġ�ƵƟůŝǌĂĚŽ�ŶĂ�ůſŐŝĐĂ�ĚĂ��ůĞƚƌſŶŝĐĂ��ŝŐŝƚĂů͘�KƐ�^şŵďŽůŽƐ�ĚĞƐƚĞ�ƐŝƐƚĞŵĂ�

ĚĞ�ŶƵŵĞƌĂĕĆŽ�ƌĞƉƌĞƐĞŶƚĂŵ�ŽƐ�ĚŽŝƐ�ŶşǀĞŝƐ�ĚĞ�ƚĞŶƐĆŽ�ƵƟůŝǌĂĚŽƐ�ŶĂ� ůſŐŝĐĂ�ĚŽƐ�ĐŝƌĐƵŝƚŽƐ�

ĚŝŐŝƚĂŝƐ͘

��ĐŽŶƐƚƌƵĕĆŽ�ĚŽ�^ŝƐƚĞŵĂ��ŝŶĄƌŝŽ�Ġ�ŝĚġŶƟĐĂ�ă�ĚŽ�ƐŝƐƚĞŵĂ��ĞĐŝŵĂů͗

^şŵďŽůŽƐ��ĄƐŝĐŽƐ

ZĞƉĞƟĕĆŽ�ĚŽƐ�^şŵďŽůŽƐ��ĄƐŝĐŽƐ

K�ƉƌŝŵĞŝƌŽ�ƐşŵďŽůŽ�ĚĂ�ĚŝƌĞŝƚĂ�Ġ�ƐĞŵƉƌĞ�

Ž� ŵĞŶŽƐ� ƐŝŐŶŝĮĐĂƟǀŽ� Ğ� Ž� ƉƌŝŵĞŝƌŽ�

ƐşŵďŽůŽ� ĚĂ� ĞƐƋƵĞƌĚĂ� Ġ� ƐĞŵƉƌĞ� Ž� ŵĂŝƐ�

ƐŝŐŶŝĮĐĂƟǀŽ͘

                          

��ƌĞƉƌĞƐĞŶƚĂĕĆŽ�ĚĞ�Ƶŵ�ŶƷŵĞƌŽ�ďŝŶĄƌŝŽ�Ġ�ĂŶĄůŽŐĂ�ă�ĚĞ�Ƶŵ�ŶƷŵĞƌŽ��ĞĐŝŵĂů͕�ƌĞƐƉĞŝƚĂŶĚŽͲ

ƐĞ�ĂƐ��ĂƐĞƐ͗

;EŽ͘��ŝŶĄƌŝŽͿ�Ϯߝ��;ϭϬϬϭϭϬϭͿ�Ϯ
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�ŝŶĄƌŝŽ�Ă�ĚĞĐŝŵĂů

�ĂĚŽ�Ƶŵ�ŶƷŵĞƌŽ�E͕�ďŝŶĄƌŝŽ͕�ƉĂƌĂ�ĞǆƉƌĞƐƐĄͲůŽ�Ğŵ�ĚĞĐŝŵĂů͕�ĚĞǀĞͲƐĞ�ĞƐĐƌĞǀĞƌ�ĐĂĚĂ�ŶƷŵĞƌŽ�

ƋƵĞ�Ž�ĐŽŵƉƁĞ�;ďŝƚͿ͕�ŵƵůƟƉůŝĐĂĚŽ�ƉĞůĂ�ďĂƐĞ�ĚŽ�ƐŝƐƚĞŵĂ�;ďĂƐĞ�с�ϮͿ͕�ĞůĞǀĂĚŽ�ă�ƉŽƐŝĕĆŽ�ƋƵĞ�

ŽĐƵƉĂ͘��� ƐŽŵĂ�ĚĞ�ĐĂĚĂ�ŵƵůƟƉůŝĐĂĕĆŽ�ĚĞ�ĐĂĚĂ�ĚşŐŝƚŽ�ďŝŶĄƌŝŽ�ƉĞůŽ�ǀĂůŽƌ�ĚĂƐ�ƉŽƚġŶĐŝĂƐ�

ƌĞƐƵůƚĂ�ŶŽ�ŶƷŵĞƌŽ�ƌĞĂů�ƌĞƉƌĞƐĞŶƚĂĚŽ͘

�ǆĞŵƉůŽ͗

1011(2) = ____(10)

x 23 + 0 x 22 + 1 x 21 + 1 x 20 = 11 1ߝ 13021110

WŽƌƚĂŶƚŽ͕�ϭϬϭϬ�;ϮͿ = 11 ;ϭϬͿ
Exercícios:

101100;ϮͿ = ____�;ϭϬͿ�     1001 ;ϮͿ = ____�;ϭϬͿ�

1100 ;ϮͿ = ____�;ϭϬͿ�     11101 ;ϮͿ = ____�;ϭϬͿ�

100001 ;ϮͿ = ____�;ϭϬͿ� � � � � ϭϭϬϭϭϭ�;ϮͿ�с�ͺͺͺͺ�;ϭϬͿ�

1010 ;ϮͿ = ____�;ϭϬͿ�     10110 ;ϮͿ = ____�;ϭϬͿ�

1111 ;ϮͿ = ____�;ϭϬͿ�     11011 ;ϮͿ = ____�;ϭϬͿ�

10010 ;ϮͿ = ____�;ϭϬͿ�     101001 ;ϮͿ = ____�;ϭϬͿ�

�ĞĐŝŵĂů�Ă��ŝŶĄƌŝŽ

�ĂĚŽ� Ƶŵ� ŶƷŵĞƌŽ� ĚĞĐŝŵĂů͕� ƉĂƌĂ� ĐŽŶǀĞƌƚġͲůŽ� Ğŵ� ďŝŶĄƌŝŽ͕�

ďĂƐƚĂ�ĚŝǀŝĚŝͲůŽ�ƐƵĐĞƐƐŝǀĂŵĞŶƚĞ�ƉŽƌ�Ϯ͕�ĂŶŽƚĂŶĚŽ�Ž�ƌĞƐƚŽ�ĚĂ

ĚŝǀŝƐĆŽ�ŝŶƚĞŝƌĂ�;ĚĂ�ĚŝƌĞŝƚĂ�ƉĂƌĂ�Ă�ĞƐƋƵĞƌĚĂͿ͗�������������������������������������

WŽƌƚĂŶƚŽ͕ϭϮ�;ϭϬͿ = 1100 ;ϮͿ 

Exercícios:

22;ϭϬͿ�с�_______;ϮͿ      17;ϭϬͿ�с�_______ ;ϮͿ
56;ϭϬͿ�с�_______ ;ϮͿ      13;ϭϬͿ�с�_______ ;ϮͿ
54;ϭϬͿ�с�_______ ;ϮͿ      36;ϭϬͿ�с�_______ ;ϮͿ
35;ϭϬͿ�с�_______ ;ϮͿ      42;ϭϬͿ�с�_______ ;ϮͿ 

26;ϭϬͿ�с�_______ ;ϮͿ      71;ϭϬͿ�с�_______ ;ϮͿ
3;ϭϬͿ�с�_______ ;ϮͿ      25;ϭϬͿ�с�_______ ;ϮͿ
69;ϭϬͿ�с�_______ ;ϮͿ      102;ϭϬͿ�с�_______ ;ϮͿ
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^ŽŵĂ�ĚĞ�ŶƷŵĞƌŽƐ�ďŝŶĄƌŝŽƐ

ZĞĐŽƌĚĂŶĚŽ�ĂƐ�ƐĞŐƵŝŶƚĞƐ�ƐŽŵĂƐ�ďĄƐŝĐĂƐ͗�

1. 0+0 = 0 

2. 0+1 = 1 

3. 1+1 = 10 

�ƐƐŝŵ͕�ĂŽ�ƐŽŵĂƌͲƐĞ�ϭϬϬϭϭϬϭϬϭ�ĐŽŵ�ϭϭϬϭϬϭϬϭ͕�ƚĞŵͲƐĞ͗

KƉĞƌĂͲƐĞ�ĐŽŵŽ�Ğŵ�ĚĞĐŝŵĂů͗�ĐŽŵĞĕĂͲƐĞ�Ă�ƐŽŵĂƌ�ĚĞƐĚĞ�Ă�ĚŝƌĞŝƚĂ͕�ŶŽ�ĞǆĞŵƉůŽ͕�ϭнϭсϭϬ͕�

ĞŶƚĆŽ�ĞƐĐƌĞǀĞͲƐĞ�Ϭ�͞Ğ�ǀĂŝ͟�ϭ͘�^ŽŵĂͲƐĞ�ĞƐƚĞ�ϭ�ă�ĐŽůƵŶĂ�ƐĞŐƵŝŶƚĞ͘

^ƵďƚƌĂĕĆŽ�ĚĞ�ŶƷŵĞƌŽƐ�ďŝŶĄƌŝŽƐ

A subtraĕĆŽ�ďŝƚ�Ă�ďŝƚ�ĨĂǌͲƐĞ�ĚĂ�ƐĞŐƵŝŶƚĞ�ĨŽƌŵĂ͗�

�ŝƚ�ϭ͗�ϭ�Ͳ�ϭ�с�Ϭ�;ƚƌĂŶƐƉŽƌƚĞ�ϬͿ�

�ŝƚ�Ϯ͗�Ϭ�Ͳ�ϭ�с�ϭ�;ƚƌĂŶƐƉŽƌƚĞ�ϭͿ�

�ŝƚ�ϯ͗�ƐŽŵĂͲƐĞ�Ž�ĚŝŵŝŶƵŝĚŽƌ�ĐŽŵ�Ž�ƚƌĂŶƐƉŽƌƚĞ͕�ŝƐƚŽ�Ġ͕�

Ϭ�н�ϭ�с�ϭ�;ƚƌĂŶƐƉŽƌƚĞ�ĚĂ�ƐŽŵĂ�Ġ�ϬͿ͘��ĞƉŽŝƐ�ƌĞĂůŝǌĂͲƐĞ�Ă�ƐƵďƚƌĂĕĆŽ�ĚŽ�ĚŝŵŝŶƵĞŶĚŽ�ĐŽŵ�

Ž�ƌĞƐƵůƚĂĚŽ�ĚĂ�ƐŽŵĂ͘�

Ϭ�Ͳ�ϭ�с�ϭ�;ƚƌĂŶƐƉŽƌƚĞ�ϭͿ�
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�ŝƚ�ϰ͗�ƐŽŵĂͲƐĞ�Ž�ĚŝŵŝŶƵŝĚŽƌ�ĐŽŵ�Ž�ƚƌĂŶƐƉŽƌƚĞ͕�ŝƐƚŽ�Ġ͕�

ϭ�н�ϭ�с�Ϭ�;ƚƌĂŶƐƉŽƌƚĞ�ĚĂ�ƐŽŵĂ�Ġ�ϭͿ͘�&ĂǌͲƐĞ�Ă�ƐƵďƚƌĂĕĆŽ�ĚŽ�ĚŝŵŝŶƵĞŶĚŽ�ĐŽŵ�Ž�ƌĞƐƵůƚĂĚŽ�

ĚĂ�ƐŽŵĂ͕�ŝƐƚŽ�Ġ͕�

ϭ�ʹ�Ϭ�с�ϭ�;ƚƌĂŶƐƉŽƌƚĞ�ϬͿ�

�ŝƚ�ϱ͗�ƐŽŵĂͲƐĞ�Ž�ĚŝŵŝŶƵŝĚŽƌ�ĐŽŵ�Ž�ƚƌĂŶƐƉŽƌƚĞ͕�ŝƐƚŽ�Ġ͕�

Ϭ�н�ϭ�с�ϭ�;ƚƌĂŶƐƉŽƌƚĞ�ĚĂ�ƐŽŵĂ�Ġ�ϬͿ͘�&ĂǌͲƐĞ�Ă�ƐƵďƚƌĂĕĆŽ�ĚŽ�ĚŝŵŝŶƵĞŶĚŽ�ĐŽŵ�Ž�ƌĞƐƵůƚĂĚŽ�

ĚĂ�ƐŽŵĂ͕�ŝƐƚŽ�Ġ͕�

ϭ�ʹ�ϭ�с�Ϭ�;ƚƌĂŶƐƉŽƌƚĞ�ϬͿ

sĞƌŝĮĐĂƌ͗

11001;ϮͿ = 25;ϭϬͿ

- 1011;ϮͿ = 11;ϭϬͿ
___________________________

0110;ϮͿ�= 14;ϭϬͿ
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Sistema Hexadecimal 

dŽĚŽƐ�ŽƐ�ƐŝƐƚĞŵĂƐ�ĚŝŐŝƚĂŝƐ�ƚƌĂďĂůŚĂŵ�ĐŽŵ�ŽƐ�EƷŵĞƌŽƐ��ŝŶĄƌŝŽƐ�ƉŽƌĠŵ͕�Ğŵ�ĐŽŵƉƵƚĂĕĆŽ͕�

ƉŽƌ�ĞǆĞŵƉůŽ͕�ĂƐ�ŝŶĨŽƌŵĂĕƁĞƐ�ƐĆŽ�ŐƌƵƉŽƐ�ĚĞ�ϴ͕�ϭϲ�ŽƵ�ϯϮ�ĚşŐŝƚŽƐ�ďŝŶĄƌŝŽƐ͕�ƋƵĞ�ĐŽŵďŝŶĂĚŽƐ�

ĨŽƌŵĂŵ�ĂƐ�ŝŶƐƚƌƵĕƁĞƐ�Ğ�ŽƐ�ĚĂĚŽƐ�ŝŶƚĞůŝŐşǀĞŝƐ�ĂŽ�ƐŝƐƚĞŵĂ͘��ĞǀŝĚŽ�ĂŽ�ŐƌĂŶĚĞ�ŶƷŵĞƌŽ�ĚĞ�

ĚşŐŝƚŽƐ͕� Ă� >ŝŶŐƵĂŐĞŵ�ĚĞ�DĄƋƵŝŶĂ� ƚŽƌŶĂ� ĐŽŵƉůĞǆŽ�Ž�ĞŶƚĞŶĚŝŵĞŶƚŽ�ĞŶƚƌĞ�Ž�ŚŽŵĞŵ�Ğ�

Ă�ŵĄƋƵŝŶĂ͘� WĂƌĂ� ƐƵƉƌŝƌ� ĞƐƚĂ� ĐŽŵƉůĞǆŝĚĂĚĞ͕� ŽƵ� ƉĞůŽ�ŵĞŶŽƐ� ĂƚĞŶƵĄͲůĂ͕� Ƶŵ� ƐŝƐƚĞŵĂ�ĚĞ�

ŶƵŵĞƌĂĕĆŽ�ĚĞ�ŵƵŝƚŽƐ�ƐşŵďŽůŽƐ�Ğ�ĂŽ�ŵĞƐŵŽ�ƚĞŵƉŽ�ƉƌŽƉŽƌĐŝŽŶĂů�ĂŽƐ�ŐƌƵƉŽƐ�ĚĞ�ĚşŐŝƚŽƐ͕�

ƐĞƌŝĂ�Ž�ĂĚĞƋƵĂĚŽ͕�ƉŽŝƐ�ĚŝŵŝŶƵŝƌŝĂ�Ž�ŶƷŵĞƌŽ�ĚĞ�ĚşŐŝƚŽƐ�ĚĂ�ŝŶĨŽƌŵĂĕĆŽ͕�ƐĞŵ�ĂůƚĞƌĄͲůĂ͘��ƐƚĞ�

ƐŝƐƚĞŵĂ�Ġ�ĐŽŶŚĞĐŝĚŽ�ĐŽŵŽ�^ŝƐƚĞŵĂ�,ĞǆĂĚĞĐŝŵĂů͘

K�ƐŝƐƚĞŵĂ�,ĞǆĂĚĞĐŝŵĂů�ƉŽƐƐƵŝ�ϭϲ�ƐşŵďŽůŽƐ͗�Ϭ�ϭ�Ϯ�ϯ�ϰ�ϱ�ϲ�ϳ�ϴ�ϵ�����������&

�Ɛ�>ĞƚƌĂƐ�ĚĞ���Ă�&͕ �ƉĂƌĂ�ĞĨĞŝƚŽ�ĚĞ�ĐŽŶǀĞƌƐĆŽ͕�ĐŽƌƌĞƐƉŽŶĚĞƌĆŽ�ĂŽƐ�ĚĞĐŝŵĂŝƐ�ĚĞ�ϭϬ�Ă�ϭϱ�

ƌĞƐƉĞƟǀĂŵĞŶƚĞ͘

��ĐŽŶƐƚƌƵĕĆŽ�ĚŽ�ƐŝƐƚĞŵĂ�,ĞǆĂĚĞĐŝŵĂů�Ġ�ŝĚġŶƟĐĂ�Ă�ƋƵĂůƋƵĞƌ�ŽƵƚƌŽ�ƐŝƐƚĞŵĂ�ĚĞ�ŶƵŵĞƌĂĕĆŽ͕�

ĐŽŶƐŝƐƚĞ�ŶĂ�ĐŽŵďŝŶĂĕĆŽ�ŽƌĚĞŶĂĚĂ�ƐĞƋƵĞŶĐŝĂů�ĚŽƐ�ƐşŵďŽůŽƐ�ďĄƐŝĐŽƐ�ĚĞ�ŵŽĚŽ�ƋƵĞ�Ž�ǀĂůŽƌ�

ĚŽ�ŶƷŵĞƌŽ�ĚĞƉĞŶĚĞ�ĚĂ�ƉŽƐŝĕĆŽ�ĚŽƐ�ƐşŵďŽůŽƐ͘

KƐ�ŶƷŵĞƌŽƐ�ĚŽ�ƐŝƐƚĞŵĂ�,ĞǆĂĚĞĐŝŵĂů�ƚĂŵďĠŵ�ƐĆŽ�ĐŽŶŚĞĐŝĚŽƐ�ĐŽŵŽ�ŶƷŵĞƌŽƐ�ŶĂ�ďĂƐĞ�

16.

��ƌĞƉƌĞƐĞŶƚĂĕĆŽ�ĚŽƐ�ŶƷŵĞƌŽƐ�,ĞǆĂĚĞĐŝŵĂŝƐ�Ġ�ĂŶĄůŽŐĂ�ĂŽƐ�ŽƵƚƌŽƐ�ƐŝƐƚĞŵĂƐ�ĚĞ�ŶƵŵĞƌĂĕĆŽ͗

E͘Ǒ�,ĞǆĂĚĞĐŝŵĂů�;ϭϲͿ ߝ C12FA ;ϭϲͿ

,ĞǆĂĚĞĐŝŵĂů�Ă��ĞĐŝŵĂů

��ďĂƐĞ�ŚĞǆĂĚĞĐŝŵĂů� ƚĞŵ�ŵĂŝƐ� ǀĂŶƚĂŐĞŵ�ĚŽ�ƋƵĞ�Ă�ŽĐƚĂů͕�ƉŽŝƐ� ƌĞƉƌĞƐĞŶƚĂ�Ƶŵ�ŶƷŵĞƌŽ�

ĐŽŵ�ŐƌĂŶĚĞ�ƋƵĂŶƟĚĂĚĞ�ĚĞ�ďŝƚƐ͕�ŶƵŵĂ�ĨŽƌŵĂ�ƐŝŵƉůĞƐ�Ğ�ƌĞĚƵǌŝĚĂ͘�WŽƌ�ĞǆĞŵƉůŽ͕�Ž�ŶƷŵĞƌŽ�

ďŝŶĄƌŝŽ�ϭϬϬϭϭϭϬϭϬϬ�ϭϭϬϭϭϬ�;ϮͿ = 9D36 ;ϭϲͿ.

�� ďĂƐĞ� ŚĞǆĂĚĞĐŝŵĂů� Ġ� ĨŽƌŵĂĚĂ� ƉŽƌ� ϭϲ� ĞůĞŵĞŶƚŽƐ͘� �ŽŵŽ� Ă� ďĂƐĞ� ĚĞǌ� ĂƉĞŶĂƐ� ƚĞŵ� ϭϬ�

ƐşŵďŽůŽƐ͕�ŽƐ�ƌĞƐƚĂŶƚĞƐ�ϲ�ƐşŵďŽůŽƐ�ƐĆŽ�ƌĞƉƌĞƐĞŶƚĂĚŽƐ�ƉĞůĂƐ�ƉƌŝŵĞŝƌĂƐ�ϲ�ůĞƚƌĂƐ�ĚŽ�ŶŽƐƐŽ�

ĂůĨĂďĞƚŽ͗��͕��͕��͕��͕��͕�&͘
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WĂƌĂ�ŽďƚĞƌŵŽƐ�Ž�ĞƋƵŝǀĂůĞŶƚĞ�ĚĞĐŝŵĂů�ĚŽ�ŶƷŵĞƌŽ�ϵ�ϯϲ�;ϭϲͿ�ŶĂ�ďĂƐĞ�ŚĞǆĂĚĞĐŝŵĂů�ƚĞŵŽƐ�

ƋƵĞ�ĞǆĞĐƵƚĂƌ�ĂƐ�ƐĞŐƵŝŶƚĞƐ�ŽƉĞƌĂĕƁĞƐ͗

9D36 ;ϭϲͿ = ____;ϭϬͿ

93D23160�;�сϭϯͿ��� x 163 + 13 x 162 + 3 x 161 + 6 x 160 = 40246 ;ϭϬͿ

Exercícios:

2C ;ϭϲͿ�с�____ ;ϭϬͿ      9;ϭϲͿ�с�____ ;ϭϬͿ
C ;ϭϲͿ�с�____ ;ϭϬͿ      1D ;ϭϲͿ�с�____�;ϭϬͿ

21;ϭϲͿ�с�____ ;ϭϬͿ      37;ϭϲͿ�с�____ ;ϭϬͿ
A ;ϭϲͿ�с�____ ;ϭϬͿ      16 ;ϭϲͿ�с�____ ;ϭϬͿ
F ;ϭϲͿ�с�____ ;ϭϬͿ      1B ;ϭϲͿ�с�____ ;ϭϬͿ
12;ϭϲͿ�с�____ ;ϭϬͿ      29;ϭϲͿ�с�____ ;ϭϬͿ
22;ϭϲͿ�с�____ ;ϭϬͿ      18;ϭϲͿ�с�____ ;ϭϬͿ

�ĞĐŝŵĂů�Ă�,ĞǆĂĚĞĐŝŵĂů

�ĂĚŽ�Ƶŵ�ŶƷŵĞƌŽ�ĚĞĐŝŵĂů͕�ƉĂƌĂ�ĐŽŶǀĞƌƚġͲůŽ�Ğŵ�ŚĞǆĂĚĞĐŝŵĂů͕�

ďĂƐƚĂ�ĚŝǀŝĚŝͲůŽ�ƐƵĐĞƐƐŝǀĂŵĞŶƚĞ�ƉŽƌ�ϭϲ͕�ĂŶŽƚĂŶĚŽ�Ž�ƌĞƐƚŽ�ĚĂ

ĚŝǀŝƐĆŽ�ŝŶƚĞŝƌĂ�;ĚĂ�ĚŝƌĞŝƚĂ�ƉĂƌĂ�Ă�ĞƐƋƵĞƌĚĂͿ͗�������������������������������������

WŽƌƚĂŶƚŽ͕�ϭϵϬϯϬ�;ϭϬͿ = 4A56 ;ϭϲͿ
Exercícios:

12;ϭϬͿ�с�C ;ϭϲͿ       54;ϭϬͿ�с�36 ;ϭϲͿ
16;ϭϬͿ�с�10;ϭϲͿ      52;ϭϬͿ�с�34 ;ϭϲͿ
23;ϭϬͿ�с�17 ;ϭϲͿ       64;ϭϬͿ�с�40 ;ϭϲͿ
26;ϭϬͿ�с�1A ;ϭϲͿ      21;ϭϬͿ�с�15 ;ϭϲͿ
41;ϭϬͿ�с�29 ;ϭϲͿ      47;ϭϬͿ�с�2F ;ϭϲͿ
11;ϭϬͿ�с�B ;ϭϲͿ      25;ϭϬͿ�с�19 ;ϭϲͿ
10;ϭϬͿ�с�A ;ϭϲͿ      19;ϭϬͿ�с�13 ;ϭϲͿ

Manual GEI_3_Sistemas digitais _mod1a5_FINAL_Tc.indd   21 05-03-2013   18:03:28



22 | CURSO TÉCNICO DE GESTÃO DE EQUIPAMENTOS INFORMÁTICOS

SISTEMAS DIGITAIS E ARQUITETURA DE COMPUTADORES

�ŝŶĄƌŝŽͲ,ĞǆĂĚĞĐŝŵĂů�Ğ�ǀŝĐĞͲǀĞƌƐĂ

hƟůŝǌĂͲƐĞ�Ž�ƉƌŝŶĐşƉŝŽ�ĚĞ�ƋƵĞ�ƉĂƌĂ�ĞƐĐƌĞǀĞƌ�Ƶŵ�ĚşŐŝƚŽ�Ğŵ�ŚĞǆĂĚĞĐŝŵĂů�ĐŚĞŐĂŵ�ϰ�ĚşŐŝƚŽƐ�

Ğŵ�ďŝŶĄƌŝŽ͕�ĚĂĚĂ�Ă�ƌĞůĂĕĆŽ�ĞŶƚƌĞ�ĂƐ�ďĂƐĞƐ�ƌĞƐƉĞĐƟǀĂƐ�ƐĞƌ�Ă�ƉŽƚġŶĐŝĂ�ϰ͕�ŝƐƚŽ�Ġ͕�ϭϲ�с�Ϯ4. 

WŽƌ�ĞǆĞŵƉůŽ͕�ĚĂĚŽ�Ž�ŶƷŵĞƌŽ�ϬϭϭϬϭϭϬϭ;ϮͿ͕�ƉŽĚĞŵŽƐ�ĞĨĞĐƚƵĂƌ�Ă�ƐĞŐƵŝŶƚĞ�ĐŽŶǀĞƌƐĆŽ͗�

&ĂǌĞŶĚŽ�Ă�ŽƉĞƌĂĕĆŽ�ŝŶǀĞƌƐĂ�ĐŚĞŐĂŵŽƐ�ĚĂ�ďĂƐĞ�ŚĞǆĂĚĞĐŝŵĂů�ă�ďĂƐĞ�ďŝŶĄƌŝĂ͗�

K�ĞƋƵŝǀĂůĞŶƚĞ�ŶĂ�ďĂƐĞ�ďŝŶĄƌŝĂ�Ġ͗�Ϯϰ�ϴ�;ϭϲͿ = 1001001010 ;ϮͿ

Exercícios:

101100;ϮͿ = ____�;ϭϲͿ�     1001 ;ϮͿ = ____ ;ϭϲͿ�
1100 ;ϮͿ = ____�;ϭϲͿ�     11101 ;ϮͿ = ____ ;ϭϲͿ�
100001 ;ϮͿ = ____ ;ϭϲͿ�     110111 ;ϮͿ = ____ ;ϭϲͿ�
1010 ;ϮͿ = ____ ;ϭϲͿ�     10110 ;ϮͿ = ____ ;ϭϲͿ�
1111 ;ϮͿ = ____ ;ϭϲͿ�     11011 ;ϮͿ = ____ ;ϭϲͿ�
10010 ;ϮͿ = ____�;ϭϲͿ�     101001 ;ϮͿ = ____�;ϭϲͿ�

16;ϭϲͿ�с�____ ;ϮͿ       11;ϭϲͿ�с�____ ;ϮͿ
38;ϭϲͿ�с�____ ;ϮͿ       D ;ϭϲͿ�с�____ ;ϮͿ
36;ϭϲͿ�с�____ ;ϮͿ       24;ϭϲͿ�с�____ ;ϮͿ
23;ϭϲͿ�с�____ ;ϮͿ       2A ;ϭϲͿ�с�____ ;ϮͿ 

1A ;ϭϲͿ�с�____�;ϮͿ       47;ϭϲͿ�с�____ ;ϮͿ
3;ϭϲͿ�с�____ ;ϮͿ       19;ϭϲͿ�с�____ ;ϮͿ
45;ϭϲͿ�с�____ ;ϮͿ       66;ϭϲͿ�с�____ ;ϮͿ

6D;ϭϲͿ
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Sistema Octal 

K�ƐŝƐƚĞŵĂ�KĐƚĂů�ĂƐƐĞŵĞůŚĂͲƐĞ�ĂŽ�ƐŝƐƚĞŵĂ�,ĞǆĂĚĞĐŝŵĂů�Ğ�ƚĂŵďĠŵ�Ġ�ŵƵŝƚŽ�ƵƟůŝǌĂĚŽ�ŶĂ�

ĄƌĞĂ�ĚĞ�ĚŝŐŝƚĂů͘

K�ƐŝƐƚĞŵĂ�KĐƚĂů�ƉŽƐƐƵŝ�ϴ�ƐşŵďŽůŽƐ͗�Ϭ�ϭ�Ϯ�ϯ�ϰ�ϱ�ϲ�ϳ

��ĐŽŶƐƚƌƵĕĆŽ�ĚŽ�ƐŝƐƚĞŵĂ�KĐƚĂů�Ġ�ŝĚġŶƟĐĂ�ĂŽƐ�ĚĞŵĂŝƐ�ƐŝƐƚĞŵĂƐ�ĚĞ�ŶƵŵĞƌĂĕĆŽ͘

KƐ�ŶƷŵĞƌŽƐ�ĚŽ�ƐŝƐƚĞŵĂ�KĐƚĂů�ƚĂŵďĠŵ�ƐĆŽ�ĐŽŶŚĞĐŝĚŽƐ�ĐŽŵŽ�ŶƷŵĞƌŽƐ�ŶĂ�ďĂƐĞ�ϴ͘

��ƌĞƉƌĞƐĞŶƚĂĕĆŽ�ĚŽƐ�ŶƷŵĞƌŽƐ�KĐƚĂŝƐ�Ġ�ĂŶĄůŽŐĂ�ĂŽƐ�ŽƵƚƌŽƐ�ƐŝƐƚĞŵĂƐ�ĚĞ�ŶƵŵĞƌĂĕĆŽ͗

E͘Ǒ�KĐƚĂů�;ϴͿ 7123 ߝ;ϴͿ

KĐƚĂů�Ă��ĞĐŝŵĂů

��ďĂƐĞ�ŽĐƚĂů�ƵƟůŝǌĂ�ŽŝƚŽ�ĂůŐĂƌŝƐŵŽƐ�ŽƵ�ĚşŐŝƚŽƐ͗�Ϭ͕�ϭ͕�Ϯ͕�ϯ͕�ϰ͕�ϱ͕�ϲ͕�ϳ͖�ƉŽƌ�ŝƐƐŽ�ƐĞ�Ěŝǌ�ƋƵĞ�

Ă�ďĂƐĞ�ĚĞƐƚĞ�ƐŝƐƚĞŵĂ�ĚĞ�ŶƵŵĞƌĂĕĆŽ�Ġ�ŽŝƚŽ�;ŽĐƚĂůͿ�Ğ�ĐĂĚĂ�ĚşŐŝƚŽ�ƚĂŵďĠŵ�ƚĞŵ�Ƶŵ�ǀĂůŽƌ�

ƉŽƐŝĐŝŽŶĂů͘�WĂƌĂ�ŽďƚĞƌŵŽƐ�Ž�ĞƋƵŝǀĂůĞŶƚĞ�ĚĞĐŝŵĂů�ĚŽ�ŶƷŵĞƌŽ�ϮϰϲϰϯϳϬϭ�;ϴͿ�ŶĂ�ďĂƐĞ�ŽĐƚĂů�

ƚĞŵŽƐ�ƋƵĞ�ĞǆĞĐƵƚĂƌ�ĂƐ�ƐĞŐƵŝŶƚĞƐ�ŽƉĞƌĂĕƁĞƐ͘

24643701;ϴͿ = _____;ϭϬͿ

2746654433720110

 

      

 

2 x 87 + 4 x 86 + 6 x 85 + 4 x 84 +3 x 83 + 7 x 82 + 0 x 81 + 1 x 80 = 5457857;ϭϬͿ 

Exercícios:

54 ;ϴͿ�с�_____ ;ϭϬͿ       11;ϴͿ�с�_____ ;ϭϬͿ
14 ;ϴͿ�с�_____ ;ϭϬͿ      35 ;ϴͿ�с�_____ ;ϭϬͿ
41;ϴͿ�с�_____ ;ϭϬͿ       67;ϴͿ�с�_____ ;ϭϬͿ
12 ;ϴͿ�с�_____ ;ϭϬͿ      26 ;ϴͿ�с�_____ ;ϭϬͿ
17 ;ϴͿ�с�_____ ;ϭϬͿ      33 ;ϴͿ�с�_____ ;ϭϬͿ
22;ϴͿ�с�_____ ;ϭϬͿ       51;ϴͿ�с�_____ ;ϭϬͿ
42;ϴͿ�с�_____ ;ϭϬͿ       30;ϴͿ�с�_____ ;ϭϬͿ
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�ĞĐŝŵĂů�Ă�KĐƚĂů

�ĂĚŽ�Ƶŵ�ŶƷŵĞƌŽ�ĚĞĐŝŵĂů͕�ƉĂƌĂ�ĐŽŶǀĞƌƚġͲůŽ�Ğŵ�ŽĐƚĂů͕�ďĂƐƚĂ�

ĚŝǀŝĚŝͲůŽ�ƐƵĐĞƐƐŝǀĂŵĞŶƚĞ�ƉŽƌ�ϴ͕�ĂŶŽƚĂŶĚŽ�Ž�ƌĞƐƚŽ�ĚĂ�ĚŝǀŝƐĆŽ�

ŝŶƚĞŝƌĂ�;ĚĂ�ĚŝƌĞŝƚĂ�ƉĂƌĂ�Ă�ĞƐƋƵĞƌĚĂͿ͗�����������������������������������������������

WŽƌƚĂŶƚŽ͕�ϱϮϰ�;ϭϬͿ = 1014 ;ϴͿ
Exercícios:

43;ϭϬͿ�с�____ ;ϴͿ       31;ϭϬͿ�с�____ ;ϴͿ
16;ϭϬͿ�с�____ ;ϴͿ      53;ϭϬͿ�с�____ ;ϴͿ
12;ϭϬͿ�с�____  ;ϴͿ      65;ϭϬͿ�с�____ ;ϴͿ
19;ϭϬͿ�с�____  ;ϴͿ      22;ϭϬͿ�с�____ ;ϴͿ
23;ϭϬͿ�с�____  ;ϴͿ      34;ϭϬͿ�с�____ ;ϴͿ
15;ϭϬͿ�с�____  ;ϴͿ      36;ϭϬͿ�с�____ ;ϴͿ
28;ϭϬͿ�с�____  ;ϴͿ      45;ϭϬͿ�с�____ ;ϴͿ

�ŝŶĄƌŝŽͲKĐƚĂů�Ğ�ǀŝĐĞͲǀĞƌƐĂ

hƟůŝǌĂͲƐĞ�Ž�ƉƌŝŶĐşƉŝŽ�ĚĞ�ƋƵĞ�ƉĂƌĂ�ĞƐĐƌĞǀĞƌ�ĐĂĚĂ�ĚşŐŝƚŽ�ŽĐƚĂů�ƐĆŽ�ŶĞĐĞƐƐĄƌŝŽƐ�ƐŽŵĞŶƚĞ�ϯ�

ĚşŐŝƚŽƐ�ďŝŶĄƌŝŽƐ͕�ǀŝƐƚŽ�Ă�ƌĞůĂĕĆŽ�ĞŶƚƌĞ�ĂƐ�ďĂƐĞƐ�ƌĞƐƉĞƟǀĂƐ�ƐĞƌ�ƵŵĂ�ƉŽƚġŶĐŝĂ�ϯ͕�ŝƐƚŽ�Ġ͕�ϴ�с�

23͘�K�ŵĂŝŽƌ�ĚşŐŝƚŽ�Ğŵ�ŽĐƚĂů�ĐŽƌƌĞƐƉŽŶĚĞ�ĂŽ�ĚşŐŝƚŽ�ϳ͗�ϭϭϭ;ϮͿ = 7;ϴͿ.  

�ĂĚŽ�Ž�ŶƷŵĞƌŽ�ϭϬϬϭϬϭ�;ϮͿ͕�ƉŽĚĞŵŽƐ�ƌĞĂůŝǌĂƌ�Ă�ƐĞŐƵŝŶƚĞ�ĐŽŶǀĞƌƐĆŽ͗

&ĂǌĞŶĚŽ�Ă�ŽƉĞƌĂĕĆŽ�ŝŶǀĞƌƐĂ�ĐŚĞŐĂŵŽƐ�ĚĂ�ďĂƐĞ�ŽĐƚĂů�ă�ďĂƐĞ�ďŝŶĄƌŝĂ͗

K�ĞƋƵŝǀĂůĞŶƚĞ�ŶĂ�ďĂƐĞ�ďŝŶĂƌŝĂ�Ġ�ϱϳϲ�;ϴͿ = 101111110 ;ϮͿ

45;ϴͿ
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Exercícios:

101100;ϮͿ = ____�;ϴͿ�      1001 ;ϮͿ = ____ ;ϴͿ
1100 ;ϮͿ = ____�;ϴͿ      11101 ;ϮͿ = ____ ;ϴͿ�
100001 ;ϮͿ = ____ ;ϴͿ�      110111 ;ϮͿ = ____ ;ϴͿ�
1010 ;ϮͿ = ____ ;ϴͿ      10110 ;ϮͿ = ____ ;ϴͿ�
1111 ;ϮͿ = ____ ;ϴͿ      11011 ;ϮͿ = ____ ;ϴͿ�
10010 ;ϮͿ = ____�;ϴͿ�      101001 ;ϮͿ = ____�;ϴͿ

 

16 ;ϴͿ�с�____ ;ϮͿ        21 ;ϴͿ�с�____ ;ϮͿ
70;ϴͿ�с�____ ;ϮͿ        15 ;ϴͿ�с�____ ;ϮͿ
66 ;ϴͿ�с�____ ;ϮͿ        44;ϴͿ�с�____ ;ϮͿ
43 ;ϴͿ�с�____ ;ϮͿ        52 ;ϴͿ�с�____ ;ϮͿ 

32 ;ϴͿ�с�____ ;ϮͿ        107;ϴͿ�с�____ ;ϮͿ
3;ϴͿ�с�____ ;ϮͿ        31 ;ϴͿ�с�____ ;ϮͿ
105;ϴͿ�с�____ ;ϮͿ        146;ϴͿ�с�____ ;ϮͿ
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Conversão por decomposição em 
potências de base

�ĂƐĞ�E�Ͳх��ĞĐŝŵĂů

WĂƌĂ�ĐŽŶǀĞƌƚĞƌ�Ƶŵ�ŶƷŵĞƌŽ�ĚĞ�ƵŵĂ�ďĂƐĞ�ƋƵĂůƋƵĞƌ�Ğŵ�Ƶŵ�ŶƷŵĞƌŽ�ĚĞĐŝŵĂů͕�ƵƟůŝǌĂͲƐĞ�Ă�

&ſƌŵƵůĂ�ŐĞŶĠƌŝĐĂ͕�ũĄ�ǀŝƐƚĂ͗

N S B S B S B S By
n

y
n0

1
1

1
1

0
0= × + × + + × + ×−

− ...

KƵ�ƐĞũĂ͗

i

n

i
ia b

=

=

∑
0

1

.

KŶĚĞ͗�

b ͗�Ġ�Ă�ďĂƐĞ

i ͗�Ă�ĐĂƐĂ�ŽŶĚĞ�ĞƐƚĄ�Ž�ĂůŐĂƌŝƐŵŽ

ai ͗�Ġ�Ž�ĂůŐĂƌŝƐŵŽ�ĚĂ�ĐĂƐĂ�ŝ

n�͗�ŶƵŵĞƌŽ�ƚŽƚĂů�ĚĞ�ĂůŐĂƌŝƐŵŽƐ�

Exemplos: 

1101;ϮͿ�с�;ϭ�ǆ�Ϯ
3Ϳ�н�;ϭ�ǆ�Ϯ2Ϳ�н�;Ϭ�ǆ�Ϯ1Ϳ�н�;�ϭ�ǆ�Ϯ0Ϳ�с�ϴ�н�ϰ�н�Ϭ�н�ϭ�с�ϭϯ

1101;ϮͿ�= 13;ϭϬͿ

10101;ϮͿ�с�;ϭ�ǆ�Ϯ
4Ϳ�н;Ϭ�ǆ�Ϯ3Ϳ�н�;ϭ�ǆ�Ϯ2Ϳ�н�;Ϭ�ǆ�Ϯ1Ϳ�н�;ϭ�ǆ�Ϯ0Ϳ�с�ϭϲ�н�Ϭ�н�ϰ�н�Ϭ�н�ϭ�с�Ϯϭ

10101;ϮͿ = 21;ϭϬͿ

2A ;ϭϲͿ = 2 x 161 + A x 160 = 2 x 161 + 10 x 160�с�ϯϮ�н�ϭϬ�с�ϰϮ�;EKd�͗��сϭϬͿ

2A ;ϭϲͿ�= 42 ;ϭϬͿ
B1 ;ϭϲͿ = B x 161 + 1 x 160 = 11 x 161 + 1 x 160�с�ϭϳϲ�н�ϭϲ�с�ϭϵϮ�;�сϭϲͿ

B1 ;ϭϲͿ = 192 ;ϭϬͿ
75 ;ϴͿ = 7 x 81 + 5 x 80 = 56 + 5 = 61

75 ;ϴͿ�с�;ϲϭͿ�;ϭϬͿ
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Conversão pela divisão pela base

�ĞĐŝŵĂůߝ���ĂƐĞ

��ĐŽŶǀĞƌƐĆŽ�ĚĞ�ŶƷŵĞƌŽƐ�ĚĞĐŝŵĂŝƐ�ƉĂƌĂ�ŶƷŵĞƌŽƐ�ĚĞ�ŽƵƚƌĂ�ďĂƐĞ�Ġ� ĨĞŝƚĂ�ĚŝǀŝĚŝŶĚŽͲƐĞ�Ž�

ŶƷŵĞƌŽ�ĚĞĐŝŵĂů�ƉĞůĂ�ďĂƐĞ�ĂƚĠ�ƋƵĞ�Ž�ƌĞƐƵůƚĂĚŽ�ƐĞũĂ�ǌĞƌŽ͘�KƐ�͞ƌĞƐƚŽƐ͟�ĚĂƐ�ĚŝǀŝƐƁĞƐ�ŶŽ�

ƐĞŶƟĚŽ�ĚĂ�ƷůƟŵĂ�ĚŝǀŝƐĆŽ�ƉĂƌĂ�Ă�ƉƌŝŵĞŝƌĂ�ĨŽƌŵĂŵ�Ž�ŶƷŵĞƌŽ�ĐŽŶǀĞƌƟĚŽ͘

Exemplo 1͗�ϭϮ;ϭϬͿ ߝ  ???;ϮͿ

^ŽůƵĕĆŽ͗

X2 4º resto 3º resto 2º resto 1º resto
X2 1 1 0 0

WŽƌƚĂŶƚŽ͗�ϭϮ;ϭϬͿ�= 1100;ϮͿ

Exemplo 2: 59;ϭϬͿ ߝ  ???;ϮͿ

^ŽůƵĕĆŽ͗

WŽƌƚĂŶƚŽ͗�ϱϴ;ϭϬͿ = 111011;ϮͿ

Exemplo 3: 58;ϭϬͿ ߝ ???;ϭϲͿ
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^ŽůƵĕĆŽ͗

X2 2º resto 1º resto
X2 3 A

WŽƌƚĂŶƚŽ͗�;ϱϴͿ10�с�;ϯ�Ϳ16 

�ŽŶǀĞƌƐĆŽ�ĚĞ�ďĂƐĞ���ƉĂƌĂ��N
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Conversão de base B para B

�ŝŶĄƌŝŽߝ� ,ĞǆĂĚĞĐŝŵĂů͕��ŝŶĄƌŝŽߝ� KĐƚĂů

��ĐŽŶǀĞƌƐĆŽ���ƉĂƌĂ��N�Ġ�ĨĞŝƚĂ�ƚƌĂŶƐĨŽƌŵĂŶĚŽͲƐĞ�ŐƌƵƉŽƐ�ĚĞ�Ŷ�ĚşŐŝƚŽƐ�ďŝŶĄƌŝŽƐ͕�ŶŽ�ƐĞŶƟĚŽ�

ĚĂ�ĚŝƌĞŝƚĂ�ƉĂƌĂ�Ă�ĞƐƋƵĞƌĚĂ͕�Ğ�ĨĞŝƚĂ�Ă�ĐŽŶǀĞƌƐĆŽ�ĚŝƌĞƚĂŵĞŶƚĞ�Ğŵ�ŶƷŵĞƌŽƐ�ĚĂ�ďĂƐĞ��N

Exemplo 1: 10100110;ϮͿ ߝ ???;ϭϲͿ

^ŽůƵĕĆŽ͗

16 = 24�ůŽŐŽ�Ŷ�с�ϰ
1010 0110

A 6

WŽƌƚĂŶƚŽ͗�ϭϬϭϬϬϭϭϬ;ϮͿ ߝ A6;ϭϲͿ

Exemplo 2: 110011;ϮͿ = ???;ϭϲͿ

^ŽůƵĕĆŽ͗

16 = 24�ůŽŐŽ�Ŷ�с�ϰ

0011 0011
3 3

WŽƌƚĂŶƚŽ͗�ϭϭϬϬϭϭ;ϮͿ = 33;ϭϲͿ

�ĂƐŽ�Ž�ƷůƟŵŽ�ŐƌƵƉŽ�ă�ĞƐƋƵĞƌĚĂ�ŶĆŽ�ƉŽƐƐƵĂ�ϰ�ĚşŐŝƚŽƐ͕�ĚĞǀĞͲƐĞ�ĐŽŵƉůĞƚĂƌ�ĐŽŵ�ǌĞƌŽƐ͘

Exemplo 3: 110011;ϮͿ ߝ ???;ϴͿ

^ŽůƵĕĆŽ͗

8 = 23�ůŽŐŽ�Ŷ�с�ϯ

110 011
6 3

WŽƌƚĂŶƚŽ͗�ϭϭϬϬϭϭ;ϮͿ = 63;ϴͿ
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Conversão de base BN para B

,ĞǆĂĚĞĐŝŵĂůߝ���ŝŶĄƌŝŽ͕�KĐƚĂůߝ���ŝŶĄƌŝŽ

��ĐŽŶǀĞƌƐĆŽ�ĚĞ�ŶƷŵĞƌŽƐ�ĚĞ�ďĂƐĞ��N�ƉĂƌĂ�ďĂƐĞ���Ġ�ĨĞŝƚĂ�ƚƌĂŶƐĨŽƌŵĂŶĚŽͲƐĞ�ŽƐ�ƐşŵďŽůŽƐ�ĚĂ�

base BN�ĚŝƌĞƚĂŵĞŶƚĞ�Ğŵ�Ŷ�ĚşŐŝƚŽƐ�ĚĂ�ďĂƐĞ��͘

Exemplo 1: 10D ;ϭϲͿ ߝ ???;ϮͿ

^ŽůƵĕĆŽ͗

16 = 24�ůŽŐŽ�Ŷ�с�ϰ

1 0 D
0001 0000 1101

WŽƌƚĂŶƚŽ͗�ϭϬ��;ϭϲͿ =  000100001101 ;ϮͿ ou 10D ;ϭϲͿ =  100001101 ;ϮͿ
KƐ�ǌĞƌŽƐ�ă�ĞƐƋƵĞƌĚĂ�ĚŽ�ƷůƟŵŽ�ŐƌƵƉŽ�ĚĂ�ĞƐƋƵĞƌĚĂ�ƉŽĚĞŵ�ƐĞƌ�ŽŵŝƐƐŽƐ͘

Exemplo 2: C59 ;ϭϲͿ ߝ ???;ϮͿ

^ŽůƵĕĆŽ͗

16 = 24�ůŽŐŽ�Ŷ�с�ϰ

C 5 9
1100 0101 1001

WŽƌƚĂŶƚŽ͗��ϱϵ;ϭϲͿ =  110001011001;ϮͿ 

Exemplo 3: 743;ϴͿ ߝ ???;ϮͿ

^ŽůƵĕĆŽ͗

8 = 23�ůŽŐŽ�Ŷ�с�ϯ

7 4 3
111 100 011

WŽƌƚĂŶƚŽ͗�ϳϰϯ;ϴͿ =  111100011;ϮͿ 
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Conversão de base BN para BM

,ĞǆĂĚĞĐŝŵĂůᬱKĐƚĂů

��ĐŽŶǀĞƌƐĆŽ�ĚĞ�ŶƷŵĞƌŽƐ�ĚĞ�ďĂƐĞ��N para base BM�Ġ�ĨĞŝƚĂ�ƚƌĂŶƐĨŽƌŵĂŶĚŽͲƐĞ�ŽƐ�ƐşŵďŽůŽƐ�

da base BN ƉƌŝŵĞŝƌĂŵĞŶƚĞ�ƉĂƌĂ�ďĂƐĞ���Ğ�ĂƉſƐ�ƉĂƌĂ�Ă�ďĂƐĞ��M.

Exemplo 1: 10D ;ϭϲͿ ߝ ???;ϴͿ

^ŽůƵĕĆŽ͗

16 = 24�ůŽŐŽ�Ŷ�с�ϰ͖�

1 0 D
0001 0000 1101

8 = 23�ůŽŐŽ�ŵ�с�ϯ

WŽƌƚĂŶƚŽ͗�ϭϬ��;ϭϲͿ = 000100001101 ;ϮͿ�ou 10D ;ϭϲͿ = 100001101 ;ϮͿ

100 001 101
4 1 5

WŽƌƚĂŶƚŽ͗�ϭϬϬϬϬϭϭϬϭ�;ϮͿ = 415 ;ϴͿ�
^ŽůƵĕĆŽ͗�ϭϬ��;ϭϲͿ = 100001101 ;ϮͿ = 415 ;ϴͿ
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Tabela de Equivalência entre Sistemas de Numeração

Decimal Binário Hexadecimal Octal
0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0

1

10

11

100

101

110

111

1000

1001

1010

1011

1100

1101

1110

1111

0

1

2

3

4

5

6

7

8

9

A

B

C

D

E

F

0

1

2

3

4

5

6

7

10

11

12

13

14

15

16

17
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Números negativos

KƐ� ĐŽŵƉƵƚĂĚŽƌĞƐ� ůŝĚĂŵ� ĐŽŵ� ŶƷŵĞƌŽƐ� ƉŽƐŝƟǀŽƐ� Ğ� ŶƷŵĞƌŽƐ� ŶĞŐĂƟǀŽƐ͕� ƉĞůŽ� ƋƵĞ� Ġ�

ŶĞĐĞƐƐĄƌŝŽ� ĞŶĐŽŶƚƌĂƌ� ƵŵĂ� ƌĞƉƌĞƐĞŶƚĂĕĆŽ� ƉĂƌĂ� ŶƷŵĞƌŽƐ� ĐŽŵ� ƐŝŶĂů� ŶĞŐĂƟǀŽ͘� hŵĂ�

ƉŽƐƐŝďŝůŝĚĂĚĞ� Ġ� ŝŶǀĞƌƚĞƌ� ƚŽĚŽƐ� ŽƐ� ďŝƚƐ� ĚĞ� Ƶŵ� ŶƷŵĞƌŽ� ƉĂƌĂ� ƌĞƉƌĞƐĞŶƚĂƌ� Ž� ŶƷŵĞƌŽ�

ĐŽƌƌĞƐƉŽŶĚĞŶƚĞ�ĐŽŵ�ƐŝŶĂů�ŶĞŐĂƟǀŽ͘��ƐƚĂ�ƌĞƉƌĞƐĞŶƚĂĕĆŽ�Ġ�ĚĞƐŝŐŶĂĚĂ�ƉŽƌ�ĐŽŵƉůĞŵĞŶƚŽ�

ƉĂƌĂ�Ƶŵ͘

Exemplo 1:

ͻ� 100;ϭϬͿ = 01100100;ϮͿ�ƵƟůŝǌĂŶĚŽ�ϴ�ďŝƚƐ͘�

/ŶǀĞƌƚĞŶĚŽ�ƚŽĚŽƐ�ŽƐ�ďŝƚƐ�ŽďƚĞŵŽƐ͗�

ͻ� -100;ϭϬͿ = 10011011;ϮͿ

K�ƉƌŽďůĞŵĂ�ĚĞƐƚĂ�ƌĞƉƌĞƐĞŶƚĂĕĆŽ�Ġ�ƋƵĞ�ĞǆŝƐƚĞŵ�Ϯ�ƉĂĚƌƁĞƐ�ĚĞ�ďŝƚƐ�ƉĂƌĂ�Ž�Ϭ͕�ŶŽŵĞĂĚĂŵĞŶƚĞ�

0;ϭϬͿ=00000000;ϮͿ=11111111;ϮͿ͘���ƐŽůƵĕĆŽ�ĞŶĐŽŶƚƌĂĚĂ�ĐŽŶƐŝƐƚĞ�Ğŵ�ƌĞƉƌĞƐĞŶƚĂƌ�ŽƐ�ŶƷŵĞƌŽƐ�

Ğŵ�ĐŽŵƉůĞŵĞŶƚŽ�ƉĂƌĂ�Ϯ͘�WĂƌĂ�ĚĞƚĞƌŵŝŶĂƌ�Ž�ŶĞŐĂƟǀŽ�ĚĞ�Ƶŵ�ŶƷŵĞƌŽ�ŶĞŐĂŵͲƐĞ�ƚŽĚŽƐ�ŽƐ�

ƐĞƵƐ�ďŝƚƐ�Ğ�ƐŽŵĂͲƐĞ�ƵŵĂ�ƵŶŝĚĂĚĞ͘

Exemplo 2: 

ͻ� 100;ϭϬͿ = 01100100;ϮͿ�ƵƟůŝǌĂŶĚŽ�ϴ�ďŝƚƐ͘

/ŶǀĞƌƚĞŶĚŽ�ƚŽĚŽƐ�ŽƐ�ďŝƚƐ�ŽďƚĞŵŽƐ͗�

ͻ� 10011011;ϮͿ 

^ŽŵĂŶĚŽ�ƵŵĂ�ƵŶŝĚĂĚĞ͗�

ͻ� 10011011;ϮͿ + 1 = 10011100;ϮͿ = -100;ϭϬͿ

��ƌĞƉƌĞƐĞŶƚĂĕĆŽ�Ğŵ�ĐŽŵƉůĞŵĞŶƚŽ�ƉĂƌĂ�Ϯ�ƚĞŵ�ĂƐ�ƐĞŐƵŝŶƚĞƐ�ĐĂƌĂĐƚĞƌşƐƟĐĂƐ͗�

ͻ� K�ďŝƚ�ĚĂ�ĞƐƋƵĞƌĚĂ�ŝŶĚŝĐĂ�Ž�ƐŝŶĂů͖�

ͻ� K�ƉƌŽĐĞƐƐŽ�ŝŶĚŝĐĂĚŽ�ŶŽ�ƉĂƌĄŐƌĂĨŽ�ĂŶƚĞƌŝŽƌ�ƐĞƌǀĞ�ƉĂƌĂ�ĐŽŶǀĞƌƚĞƌ�Ƶŵ�ŶƷŵĞƌŽ�ĚĞ�

ƉŽƐŝƟǀŽ�ƉĂƌĂ�ŶĞŐĂƟǀŽ�Ğ�ĚĞ�ŶĞŐĂƟǀŽ�ƉĂƌĂ�ƉŽƐŝƟǀŽ͖�
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ͻ� K�Ϭ�ƚĞŵ�ƵŵĂ�ƌĞƉƌĞƐĞŶƚĂĕĆŽ�ƷŶŝĐĂ͗�ƚŽĚŽƐ�ŽƐ�ďŝƚƐ�Ă�Ϭ͖�

ͻ� ��ŐĂŵĂ�ĚĞ�ǀĂůŽƌĞƐ�ƋƵĞ�Ġ�ƉŽƐƐşǀĞů�ƌĞƉƌĞƐĞŶƚĂƌ�ĐŽŵ�ďŝƚƐ�Ġ�;ͲϮ�n-1 ... 2 n-1ͲϭͿ͘�

Exemplo 3:

YƵĂů�Ž�ŶƷŵĞƌŽ�ƌĞƉƌĞƐĞŶƚĂĚŽ�ƉŽƌ�ϭϭϭϬϬϭϬϬ;ϮͿ? 

�ŽŵŽ�Ž�ďŝƚ�ĚĂ�ĞƐƋƵĞƌĚĂ�Ġ�ϭ�ĞƐƚĞ�ŶƷŵĞƌŽ�Ġ�ŶĞŐĂƟǀŽ͘�

sĂŵŽƐ�ŝŶǀĞƌƚĞƌ͗�

ͻ� 00011011;ϮͿ 

^ŽŵĂŶĚŽ�ƵŵĂ�ƵŶŝĚĂĚĞ͗�

ͻ� 00011011;ϮͿ + 1 = 00011100;ϮͿ = 28;ϭϬͿ 

>ŽŐŽ͗

ͻ� ;ϮͿ�с�Ͳ�Ϯϴ;ϭϬͿ

Exemplo: Representar os seguintes números com 16 bits�

0011101010

WŽƐŝƟǀŽ͕�ůŽŐŽ͗

0000000011101010

11011110 

EĞŐĂƟǀŽ͕�ůŽŐŽ͗�

1111111111011110 
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���������ϐ���

�h�^d�͕�>͖͘�W��/>>�͕��͖͘�Z�D/ZK͕�&͘ ͕��ůĞĐƚƌſŶŝĐĂ��ŝŐŝƚĂů͘��ŵĂĚŽƌĂ͗�DĐ'ƌĂǁ,ŝůů͕�ϭϵϵϰ͘

EhE�^͕�DĄƌŝŽ�^ĞƌĂĮŵ͕�^ŝƐƚĞŵĂƐ��ŝŐŝƚĂŝƐ͕�ϯǐ�ĞĚ͘͘�>ŝƐďŽĂ͗��ĚŝƚŽƌŝĂů�WƌĞƐĞŶĕĂ͕�ϭϵϴϵ͘

ZK�Z/'h�^͕� WŝŵĞŶƚĂ͖� �Z�j:K͕� DĄƌŝŽ͕� WƌŽũĞĐƚŽ� ĚĞ� ^ŝƐƚĞŵĂƐ� �ŝŐŝƚĂŝƐ͕� Ϯǐ� ĞĚ͘͘� >ŝƐďŽĂ͗�

�ĚŝƚŽƌŝĂů�WƌĞƐĞŶĕĂ͕�ƐĚ͘

d�h�͕�,ĞƌďĞƌƚ͕��ŝƌĐƵŝƚŽƐ��ŝŐŝƚĂŝƐ�Ğ�DŝĐƌŽƉƌŽĐĞƐƐĂĚŽƌĞƐ͘�^͘�WĂƵůŽ͗�DĐ'ƌĂǁ,ŝůů͕�ϭϵϴϰ͘
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