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Binary Addition

The rules for binary addition are
0+0=0 Sum = 0, carry = (
0+1=0 Sum = 1, carry = 0
1+0=0 Sum = 1, carry = (
1+1=10 Sum = 0, carry = 1

When an mput carry = 1 due to a previous result, the rules

are
1+0+0=0I Sum = 1, carry = ()
FtO =10 Sum = 0, carry = 1
1+1+0=10 Sum = 0, carry = |
1

11 =1 |0 Sum = 1, carry =




Binary Addition

Add the binary numbers 00111 and 10101 and show
the equivalent decimal addition.

438 4 o

ol
10101 21

L1100 =28




Binary Subtraction

The rules for binary subtraction are

with a borrow of 1

Subtract the binary number 00111 from 10101 and
show the equivalent decimal subtraction.
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Basic rules of binary addition are performed by a
half adder, which has two binary inputs (4 and B)
and two binary outputs (Carry out and Sum).

The inputs and outputs can be summarized on a
truth table.

The logic symbol and equivalent circuit are:
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Full-Adder

By contrast, a full adder has three binary
inputs (4, B, and Carry in) and two binary
outputs (Carry out and Sum). The truth table
summarizes the operation.

A full-adder can be constructed from two

half adders as shown:
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For the given inputs, determine (
the intermediate and final outputs Ciut
of the full adder. D

The first half-adder has mputs of 1 and 0;
therefore the Sum =1 and the Carry out = 0.

The second half-adder has inputs of 1 and 1; therefore the
Sum = 0 and the Carry out= 1.

The OR gate has inputs of 1 and 0, therefore the final carry
out= 1.




Full-Adder

Notice that the result from the previous example can be
read directly on the truth table for a full adder.
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Binary Numbers

For digital systems, the binary number system is used.
Binary has a radix of two and uses the digits 0 and 1 to
represent quantities.

The column weights of binary numbers are powers of
two that increase from right to left beginning with 29 =1:

2y 2

For fractional bmary numbers, the column weights
are negative powers of two that decrease from left to right:
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The decimal equivalent of a binary number can be
determined by adding the column values of all of the bits
that are 1 and discarding all of the bits that are 0.

Convert the binary number 100101.01 to decimal.

Start by writing the column weights; then add the
weights that correspond to each 1 in the number.
229493 92 2190 0 9~
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Binary Conversions

You can convert a decimal whole number to binary by
reversing the procedure. Write the decimal weight of each
column and place 1’s in the columns that sum to the decimal
number.

Convert the decimal number 49 to bimary.

The column weights double in each position to the
right. Write down column weights until the last
number 1s larger than the one you want to convert.
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