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Chapter 8

Number bases

Entering and displaying binary integers
<RX�FDQ�HQWHU�DQG�GLVSOD\�LQWHJHUV�LQ�RQH�RI�IRXU�IRUPV�

� GHFLPDO��EDVH����

� KH[DGHFLPDO��EDVH����

� RFWDO��EDVH����RU�

� ELQDU\��EDVH�����

<RX�XVH�WKH�SRXQG�V\PERO�����WRJHWKHU�ZLWK�D�VXIIL[�WR�LQGLFDWH�WKH�EDVH�RI�
D�QXPEHU��7KH�VXIIL[HV�DUH�

G��GHFLPDO�

K��KH[DGHFLPDO�

R��RFWDO��DQG

E��ELQDU\��

)RU�H[DPSOH�������G����%�K�������R��DQG�����������E�DUH�DOO�ZD\V�RI�
UHSUHVHQWLQJ������,Q�WKLV�JXLGH��QXPEHUV�UHSUHVHQWHG�LQ�WKLV�ZD\�DUH�FDOOHG�
ELQDU\�LQWHJHUV�UHJDUGOHVV�RI�WKHLU�EDVH�

7KH�FXUUHQW�EDVH�VHWWLQJ�GHWHUPLQHV�ZKLFK�EDVH�LV�XVHG�WR�GLVSOD\�
LQWHJHUV�

2Q�WKH�+3���*��ELQDU\�LQWHJHUV�FDQ�WDNH�IURP���WR����ELWV��GHSHQGLQJ�RQ�
WKH�FXUUHQW�ZRUGVL]H��

To set the base

7R�VHW�WKH�EDVH��VHOHFW�WKH�DSSURSULDWH�FRPPDQG�IURP�WKH�FRPPDQG�
FDWDORJ��N��

� '(&��WR�VHW�WKH�EDVH�WR�GHFLPDO�

� +(;��WR�VHW�WKH�EDVH�WR�KH[DGHFLPDO�

� 2&7��WR�VHW�WKH�EDVH�WR�RFWDO�

� %,1��WR�VHW�WKH�EDVH�WR�ELQDU\��
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7KH�VHWWLQJV�IRU�IODJV�¥���DQG�¥���GHWHUPLQH�WKH�FXUUHQW�EDVH��7KH�'(&��
+(;��2&7��DQG�%,1�FRPPDQGV�FRQWURO�WKH�VHWWLQJV�RI�WKHVH�IODJV�

$Q�DQQXQFLDWRU�RQ�\RXU�GHIDXOW�VFUHHQ�LQGLFDWHV�WKH�FXUUHQW�EDVH�VHWWLQJ�

To set the wordsize
�� 3UHVV�>ì67:6�

�� .H\�LQ�WKH�QHZ�ZRUGVL]H��IURP���WR�����

�� 3UHVV�\�

,Q�531�PRGH��IROORZ�VWHSV���DQG���

,I�D�ELQDU\�LQWHJHU�DUJXPHQW�H[FHHGV�WKH�FXUUHQW�ZRUGVL]H��WKH�H[FHVV�
OHDGLQJ�ELWV�DUH�GURSSHG�EHIRUH�WKH�FRPPDQG�LV�H[HFXWHG��,I�QHFHVVDU\��
UHVXOWV�DUH�DOVR�WUXQFDWHG��

To recall the current wordsize
�� 3UHVV�>ì �5&:6�

�� 3UHVV�\�

,Q�531�PRGH��IROORZ�VWHS���RQO\��

To enter a binary integer
�� 3UHVV�<@�

�� (QWHU�WKH�YDOXH�RI�WKH�ELQDU\�LQWHJHU�

�� (QWHU�WKH�VXIIL[�WKDW�LQGLFDWHV�WKH�EDVH�\RX�ZDQW�WR�XVH��G��K��R��RU�E��
<RXU�HQWU\�PXVW�EH�D�ORZHU�FDVH�FKDUDFWHU��

�� 3UHVV�\�

Flag settings for 
number bases

–11

Set Clear

–12
Set Hex Bin

Clear Oct Dec

6WHS���LV�RSWLRQDO�LI�WKH�EDVH�\RX�ZDQW�WR�XVH�LV�WKH�VDPH�DV�WKH�
FXUUHQW�EDVH�VHWWLQJ�
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%LQDU\�LQWHJHUV�DUH�GLVSOD\HG�RQ�WKH�+3 ��*�
ZLWK�D�VSDFH�DIWHU�WKH���VLJQ��<RX�GR�QRW�QHHG�
WR�HQWHU�D�VSDFH�ZKHQ�FUHDWLQJ�D�ELQDU\�
LQWHJHU��

,I�\RX�VSHFLI\�D�EDVH�RWKHU�WKDQ�WKH�FXUUHQW�
EDVH�VHWWLQJ��WKH�+3���*�FRQYHUWV�WKH�ELQDU\�
LQWHJHU�\RX�HQWHUHG�WR�DQ�LQWHJHU�WR�WKH�EDVH�RI�WKH�FXUUHQW�VHWWLQJ��,I�\RX�
ZDQW�WR�VHH�WKH�ELQDU\�LQWHJHU�\RX�HQWHUHG��SUHVV�< M�

)RU�H[DPSOH��LI�\RXU�FXUUHQW�EDVH�VHWWLQJ�LV�KH[DGHFLPDO�DQG�\RX�HQWHU�
� ����E��WKH�FDOFXODWRU�GLVSOD\V�\RXU�HQWU\�DV���'K��7R�VHH�\RXU�HQWU\��
SUHVV�< M��<RXU�HQWU\�LV�DW�WKH�WRS�RI�WKH�OLVW�RI�ODVW�IRXU�H[HFXWHG�
FRPPDQGV�

Binary integer arithmetic

To add, subtract, multiply, or divide two binary integers
�� (QWHU�WKH�ILUVW�ELQDU\�LQWHJHU�

�� 3UHVV�WKH�NH\�IRU�WKH�RSHUDWLRQ�\RX�ZDQW�WR�SHUIRUP��= � � RU z�

�� (QWHU�WKH�VHFRQG�ELQDU\�LQWHJHU�

�� 3UHVV�\�

,Q�531�PRGH��IROORZ�VWHSV�������DQG���

7KH�WZR�ELQDU\�LQWHJHUV�GR�QRW�KDYH�WR�EH�WR�WKH�VDPH�EDVH�

7KH�DQVZHU�LV�H[SUHVVHG�LQ�WKH�FXUUHQW�EDVH�VHWWLQJ��DQG�WKH�WZR�
DUJXPHQWV�DUH�FRQYHUWHG�WR�WKDW�VHWWLQJ�

1RWH�WKDW�DQ\�UHPDLQGHU�IURP�D�GLYLVLRQ�LV�ORVW�DQG�WKH�DQVZHU�LV�
WUXQFDWHG�WR�EH�DQ�LQWHJHU�

To find the negative of a binary integer
�� 3UHVV�N�1(*�

�� (QWHU�WKH�ELQDU\�LQWHJHU�

�� 3UHVV�\�

,Q�531�PRGH��IROORZ�VWHSV���DQG���

7KH�QHJDWLYH�RI�D�ELQDU\�QXPEHU�LV�LWV�WZRªV�FRPSOHPHQW��DOO�ELWV�LQYHUWHG�
DQG���DGGHG��
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To convert a binary integer to a different number base
�� 3UHVV�N�Q��ZKHUH�Q�LV�WKH�FRPPDQG�WKDW�UHSUHVHQWV�WKH�EDVH�\RX�

ZDQW�WR�FRQYHUW�WR��'(&��%,1��+(;��RU�2&7�

�� (QWHU�WKH�ELQDU\�LQWHJHU�

�� 3UHVV�\�

)RU�H[DPSOH��WR�FRQYHUW�������E�WR�KH[DGHFLPDO��HQWHU�+(;�������E��DQG�
SUHVV�\�

,Q�531�PRGH��IROORZ�VWHSV���DQG���

1RWH�WKDW�FRQYHUWLQJ�D�ELQDU\�LQWHJHU�WR�D�GLIIHUHQW�QXPEHU�EDVH�DOVR�
FKDQJHV�WKH�EDVH�VHWWLQJ�WR�WKH�EDVH�WKDW�\RX�FRQYHUWHG�WKH�LQWHJHU�WR�

To convert a binary integer to a real number
�� 3UHVV�>ì%→5��

�� (QWHU�WKH�ELQDU\�LQWHJHU�

)RU�H[DPSOH�����$K�

�� 3UHVV�\�

7KH�DQVZHU�LV����

,Q�531�PRGH��IROORZ�VWHSV���DQG���

To convert a real number to a binary integer
�� 6HW�WKH�EDVH�WR�WKH�W\SH�WKDW�\RX�ZDQW�WR�FRQYHUW�WR��6HH�§7R�VHW�WKH�

EDVH¨�RQ�SDJH�����

�� 3UHVV�>ì5→%��

�� (QWHU�WKH�UHDO�QXPEHU�

�� 3UHVV�\�

,Q�531�PRGH��IROORZ�VWHSV���DQG���

,I�QHFHVVDU\��WKH�UHDO�QXPEHU�LV�URXQGHG�WR�DQ�LQWHJHU�EHIRUH�FRQYHUWLQJ��
1HJDWLYH�UHDO�QXPEHUV�DUH�FRQYHUWHG�WR�����DQG�UHDO�QXPEHUV�
≥ ��������������á������DUH�FRQYHUWHG�WR�WKH�ODUJHVW�ELQDU\�LQWHJHU�
�� ))))))))))))))))+��IRU�H[DPSOH��
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Using Boolean operators
7KH�+3 ��*�SURYLGHV�D�QXPEHU�RI�FRPPDQGV�WKDW�HQDEOH�\RX�WR�SHUIRUP�
%RROHDQ�RSHUDWLRQV�DQG�FRPSDULVRQV�RQ�ELQDU\�LQWHJHUV��7KHVH�
FRPPDQGV¦DYDLODEOH�E\�SUHVVLQJ�>ì/2*,&¦DUH�LOOXVWUDWHG�LQ�WKH�
IROORZLQJ�WDEOH��7KH�LQSXW�V\QWD[�VKRZQ�DVVXPHV�WKDW�\RX�DUH�LQ�DOJHEUDLF�
PRGH�

Commands
Examples

Input Output

AND Logical bit-by-bit 
AND of two arguments. 
Compares corresponding 
bits and returns true (1) if 
both bits are 1.

# 1100b AND # 1010b # 1000b

NOT Returns the one’s 
complement of the argu-
ment. Each bit in the result 
is the complement of the 
corresponding bit in the 
argument.

NOT (#111b) #111111110000ba

a.This answer assumes that the wordsize has been set to 12.

OR Logical bit-by-bit OR 
of two arguments. Com-
pares corresponding bits 
and returns true (1) if either 
bit is 1.

# 1100b OR # 1010b # 1110b

XOR Logical bit-by-bit 
exclusive OR of two argu-
ments. Compares corre-
sponding bits and returns 
true (1) if only one of the 
bits is 1.

# 1101b XOR # 1011b # 110b
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Manipulating bits and bytes
7KH�IROORZLQJ�FRPPDQGV�HQDEOH�\RX�WR�PDQLSXODWH�ELQDU\�LQWHJHUV�RQH�ELW�
RU�RQH�E\WH�DW�D�WLPH��7KH�FRPPDQGV�DUH�DYDLODEOH�E\�SUHVVLQJ�>ì%,7�
25�>ì%<7(��8QOHVV�RWKHUZLVH�VWDWHG��HDFK�H[DPSOH�DVVXPHV�WKH�
ZRUGVL]H�LV�VHW�WR����

Commands
Example

Input Output

ASR Arithmetic Shift Right. Per-
forms 1 bit arithmetic right shift. 
The most significant bit is regener-
ated.

# 1100010b # 110001b

RL Rotate Left. Binary integer 
rotates left one bit. (The example 
assumes that the wordsize is 4.)

# 1100b # 1001b

RLB Rotate Left Byte. Binary inte-
ger rotates left one byte.

# FFFFh # FFFF00h

RR Rotate Right. Binary integer 
rotates right one bit. (The example 
assumes that the wordsize is 4.)

# 1101b # 1110b

RRB Rotate Right Byte.
Binary integer rotates right one 
byte.

# A0B0C0h C0A0B0h

SL Shift Left. Binary integer shifts 
left one bit.

# 1101b # 11010b

SLB Shift Left Byte. Binary integer 
shifts left one byte.

# A0B0h # A0B000h

SR Shift Right. Binary integer 
shifts right one bit.

# 11011b # 1101b

SRB Shift Right Byte. Binary inte-
ger shifts right one byte.

# A0B0C0h # A0B0h
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