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Sign & Magnitude

This is used to represent NEGATIVE numbers in Binary.
POSITIVE numbers are called UN-SIGNED integers = 0
NEGATIVE numbers are called SIGNED integers = 1

In Simple Terms:

Reverse what we know
• Positive = 0
• Negative = 1



The problem with this is 
that the computer would 
have 2 representations of 0

This = zero

This also = zero

Signed Integers are NEGATIVE (1)
So they are ignored.

The binary number now becomes a negative 
number (-1)

Sign & Magnitude



The problem with this is 
that the computer would 
have 2 representations of 0

• Illogical:
• 2 numbers = same value ???? – NO SENSE

• Not Practical:
• Hardware will need to be re-designed to account for 2 values of zero.

• Wasteful:
• -zero could be used for another number



8 4 2 1 -8 4 2 1

Ignore -8
4 + 2 + 1 = 7
+8 – 7 = 1
So:
1111 as a SIGNED Integer (+)
= -1

SIGNED Integer
POSITIVE

Un-SIGNED
Integer
NEGATIVE

Sign & Magnitude:
This is the correct method to calculate 
Negative Numbers

- You need to be able to do this in your 
exam if you are asked to use this method.

Remember to always place a minus sign in 
front of negative denary numbers



Negative numbers start with a 1

Positive numbers start with a 0

Sign & Magnitude



Most Significant Bit
= the LEFT bit



Most Significant Bit (MSB) 
Is called a
SIGN BIT

The largest number that can be represented is:      +127     Not    +255

+/- would have represented 128 – it now has no value 



Task:
Convert the Following Binary Numbers into Denary numbers using    “Sign & Magnitude”

0 0 1 1 1 0 0 0

0 1 0 0 1 1 0 0

1 0 0 1 1 1 1 0

1 0 1 0 0 0 1 0



Two’s Compliment Another way of representing Negative numbers



Reminder Just as with Sign & Magnitude Negative numbers start with 1:Negative 
numbers 
always 
start with 
1

Two’s Compliment

075. OCR A Level (H046-H446) SLR13 – 1.4 Two’s complement - Craig 'n' Dave
The MSB has a value of -128
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• Draw your table – in this case up to 128
• This is the MOST SIGNIFICANT BIT – as it is the left most bit.
• The MSB is always a NEGATIVE number
• So change it to -128 

The MSB has a value of -128



Positive number

This was the positive number +117 
shown in binary.
• Just place a 0 under 128
• Place a 1 under all the numbers that 

add up to 117.

Remember:
Positive numbers start with a 0
Negative numbers start with a 1



Negative Numbers

In other words:
Draw your table and keep doubling until you reach 128
Remember that we are dealing with a negative number so place a 1 under 128 
• Start with -128 and deduct 117  which leaves 11
• Place a 1 under -128 column
• Place a 1 under all the numbers that will add up to 11.
• This leaves the binary representation of -128 as 10001011

This was the positive number +117 
shown in binary.
• Just place a 0 under 128
• Place a 1 under all the numbers that 

add up to 117.

Remember to place a minus sign in 
front of all negative denary 
numbers.



Two’s Compliment – Shortcut:

Insert the positive binary number 
on the top row

Copy the number from right to left 
until you reach the first 1

Invert the remaining numbers
1 to 0
0 to 1



These numbers have 
been swapped 
(INVERTED)

Two’s Compliment

These 3 numbers 
have not changed



Task:
Convert the Following Denary Numbers into Binary numbers using    “TWO’S COMPLIMENT

+ 67

- 120

- 99

+122



Work out the Binary value 
for +106

Follow the rules for Two’ 
Compliment:

On the next line COPY the 
numbers on the line above 
until your reach the first 1.

Then flip all remaining 
numbers.

Subtracting 2 x 8 bit Binary Numbers.



You can now Ignore the 
previous line.

ADD the remaining binary 
numbers using the usual 
rules.

Rules:
0 + 0 = 0
1 + 0 = 1
1 + 1 = 10
1 + 1 + 1 = 11

Double Check:
106 – 73 = 33

Don’t forget the minus sign.



Task:
Subtract the following Denary numbers using    “TWO’S COMPLIMENT

+ 67

- 120

+ 99

-122

Answer

Answer



Python Code: Output:

Code to Convert a Binary Number to a Denary Number & Binary Number using Two’s Compliment



Some Practise Exam Style Questions 

 



This is the Python Code for converting a Positive Binary Number into a Negative Binary Number 

using Two’s Compliment. 

 

 

Try this at home 



Two’s Compliment - Answers 

 

1 Convert the following four-bit unsigned binary integers to their two’s 

complement negative counterparts. 

The first calculation has been done for you 

Unsigned integer      Two’s complement negative 

8  4  2  1     -8  4  2  1 

0  1  1  0  = 6   1  0  1  0 

0  1  0  1  =   1  0  1  1 

0  0  1  1  =   1  1  0  1 

0  1  1  1  =   1  0  0  1 

0  0  0  1  =   1  1  1  1 

 

2 Convert the following eight-bit unsigned binary integers to their two’s 

complement negative counterparts. 

128 64 32 16 8 4 2 1    -128 64 32 16 8 4 2 1 

0 1 1 1 0 1 0 0 =   1 0 0 0 1 1 0 0 

0 0 1 1 0 0 0 1 =   1 1 0 0 1 1 1 1 

0 1 1 0 1 0 1 0 =   1 0 0 1 0 1 1 0 

0 0 1 1 1 0 1 1 =   1 1 0 0 0 1 0 1 

0 1 1 1 0 1 1 1 =   1 0 0 0 1 0 0 1 

0 0 1 0 1 1 0 0 =   1 1 0 1 0 1 0 0 



Two’s Compliment - Answers 

3 Convert the following numbers to 8-bit signed binary integers by using the 

two’s complement scheme.  First convert to positive binary, then negative. 

The first one has been done for you. 

 

128 64 32 16 8 4 2 1  -128 64 32 16 8 4 2 1  

-23  =   0 0 0 1 0 1 1 1  1 1 1 0 1 0 0 1 

-69  = 0 1 0 0 0 1 0 1  1 0 1 1 1 0 1 1 

-48 = 0 0 1 1 0 0 0 0  1 1 0 1 0 0 0 0 

-1  = 0 0 0 0 0 0 0 1  1 1 1 1 1 1 1 1 

-114 = 0 1 1 1 0 0 1 0  1 0 0 0 1 1 1 0 

-127 = 0 1 1 1 1 1 1 1  1 0 0 0 0 0 0 1 

-129 = 

 

  



Name:     

CONVERTING TO TWO’S COMPLEMENT 

1 Convert the following four-bit unsigned binary integers to their two’s 

complement negative counterparts. 

The first calculation has been done for you 

Unsigned integer      Two’s complement negative 

8  4  2  1     -8  4  2  1 

0  1  1  0  = 6   1  0  1  0  = -6 

0  1  0  1  =   _  _  _  _ 

0  0  1  1  =   _  _  _  _ 

0  1  1  1  =   _  _  _  _ 

0  0  0  1  =   _  _  _  _ 

 

2 Convert the following eight-bit unsigned binary integers to their two’s 

complement negative counterparts. 

128 64 32 16 8 4 2 1    -128 64 32 16 8 4 2 1 

0 1 1 1 0 1 0 0 =   _ _ _ _ _ _ _ _ 

0 0 1 1 0 0 0 1 =   _ _ _ _ _ _ _ _ 

0 1 1 0 1 0 1 0 =   _ _ _ _ _ _ _ _ 

0 0 1 1 1 0 1 1 =   _ _ _ _ _ _ _ _ 

0 1 1 1 0 1 1 1 =   _ _ _ _ _ _ _ _ 

0 0 1 0 1 1 0 0 =   _ _ _ _ _ _ _ _ 



Name:     

3 Convert the following numbers to 8-bit signed binary integers by using the 

two’s complement scheme.  First convert to positive binary, then negative. 

The first one has been done for you. 

 

128 64 32 16 8 4 2 1   -128 64 32 16 8 4 2 1  

 23 = 0 0 0 1 0 1 1 1 -23=  1 1 1 0 1 0 0 1 

69 =         -69= 

48 =         -48 = 

1 =         -1 = 

114=         -114 =  

127=         -127 =  

129=         -129 = 

 

 Well Done 

 

We Hope that You Have Enjoyed Your Day. 
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