(r-1)’s Complement
For Binary Numbers

* Another way:

The 1’s complement of a binary number is even simpler to form:
the 1's are changed into 0’s and the 0’s into 1’s.

* Example: Find the 1’s complement for following:

(101100),

==l

=010011




Subtraction with (r-1)’s complement

* The procedure for subtraction with the (r-1)’s complement is
exactly the same as oe variation, called, “end-around carry” as
shown below. The subtraction of M-N, both positive numbers
in base r, may be calculated in the following manner.

1) Add the minuend M to the (r-1)’s complement of the
subtrahend N.

2) Inspect the result obtained in step 1 for an end carry

— if there is end carry occurs, add 1 to the least significant
digit (end-around carry)

— if No end carry, take the (r-1)’s complement of the number
obtained in step 1 and place a negative sign in front.




Subtraction with (1)’s complement

* Example: subtract (1010100 - 1000100) using 1’s complement :

1010100 > 1010100
- ’ +
1000100 lscomplemen; 0111011

End carry/ 0001111
Add it 1

0010000

+

Answer= 10000




Subtraction with (1)’s complement

* Example: subtract using 1's complement :
1000100 e > 1000100
1010100 lscomplemen; 0101011 0
_~—>0/,110111}

No End carr
Y Find 1's complement

v

0010000
Add negative sign

v
- 0010000

Answer= - 0010000




Example: Subtract 1010 from 1111 using 1’s complement. Als
subtract using direct method and compare.

Soln:

Direct Subtraction 1’s complement methoc
1111 j i 81 1§
1010 1T'scomp--+0101
0101 calry 10100

Addcarry 0100
+ 1

0101




Subtract (1010), from (1111),

1’s complement method
Direct Subtraction

11
+
T 1’s complement—> 0 1 0 1
1010
Carry — 10100
01 01

Add Carry =™ 1

S ——

0101




