BCS-IP-1.  Students will apply knowledge of hardware and software components.

Refer Students to the following website:

http://www.howstuffworks.com/boolean.htm
a. Explain how Boolean logic is related to computer hardware.

Boolean Logic, also called Boolean Algebra, is the logic system used by computers. It was invented in the mid 1800s by a man named George Boole to serve the purpose of letting many things be written in the form of bits and bytes! Bits, or binary digits, are the digits found in the Binary System, the number system used by computers. There are only two binary digits-1 and 0.

In Boolean Logic, there is a set of gates. You can input different binary digits into the gate, and you will get a certain output determined by the nature of the gate. Let's take a look at three of the most important gates:

BOOLEAN OPERATIONS
The simplest way to specify a Boolean function is to enumerate all the possible values of the function’s input variables, along with the function’s output for each set of inputs.

The transistors in the CPU recognize only two states:  (Off, false (0)) and (On, true (1)) 

NOT GATE

The NOT gate, often called an inverter, denotes that when any value A is inputted, its opposite will be outputted:

If A = 0, then Q = 1
If A = 1, then Q = 0 

If A = T, then Q = F

If A = F, then Q = T
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Question 0

Write the Baolean expression for each of these logic gates, showing how the output (Q) algebraically
relates to the inputs (4 and B):
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NOT Gate: 
AND GATE
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Question 11
Convert the following logic gate cireuit into a Boolean expression, writing Boolean sub-expressions next

to each gate output in the diagramy
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An AND gate takes two inputs and combines them into one output signal.  The output is set to “true” if both the first and second input are “true”, and “false” otherwise.  
: If A = 0, False and B = 0, False then Q = 0, False
If A = 0, False and B = 1, true then Q = 0, False
If A = 1, true and B = 0,False then Q = 0, False
If A = 1, true and B = 1, true then Q = 1, true
Using T and F 

The AND gate performs a logical "and" operation on two inputs, A and B: 
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Convert the following logic gate cireuit into a Boolean expression, writing Boolean sub-expressions next
B to each gate output in the diagram:

file 01301

B Question 13
Convert the following logic gate cireuit into a Boolean expression, writing Boolean sub-expressions next
to each gate output in the diagram:
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AND Gate
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Tniernet Explorer. Portals are popular web sites that list many Intornct Tinks, B
arranged by category. Search engincs are Intemet indexing services implemented on
large hosts that collect and index information from the Internet and help you find web
sites relevant to your requests.

Exercises

Section 1.1

I Mark T (trwe) or F (false) the output of each of the following circuits with the
given inputs.
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OR gate: 
 The output is “true” if either the first, second or both are true, 1, or on 
Using 0, 1
	OR Gate
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Using T or F 
	OR Gate
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XOR

Combine AND, OR and NOT gates to make an XOR operation.   This operation sets the operation to “true” if exactly one of its two inputs is “true”. 
	XOR Gate

	A
B
Q
0 

0 

0 
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If you try all four different patterns for A and B and trace them through the circuit, you will find that Q behaves like an XOR gate. Since there is a well-understood symbol for XOR gates, it is generally easier to think of XOR as a "standard gate" and use it in the same way as AND and OR in circuit diagrams. 

So, you might ask, how in the world are these gates used in computers? Well, recall that computers use the Binary System. Well, using these gates, we can create logic systems called adders that are capable of carrying out binary addition

These seemingly simple logic gates, adders, and flip-flops can be combined to create gates so complex that they can form the basis of a whole computer system!

Source:  http://www.howstuffworks.com/boolean.htm
NAME: _______________________________________________   Date: ___________

Write the Boolean expression for each of these logic gates, showing how the output (Q) relates to the inputs (T and F):

Convert the following logic gate circuit into a Boolean expression, writing Boolean sub-expressions next to each gate output in the diagram:


Convert the following logic gate circuit into a Boolean expression, writing Boolean sub-expressions next to each gate output in the diagram:


Convert the following logic gate circuit into a Boolean expression, writing Boolean sub-expressions next to each gate output in the diagram:






· The following exercises are available at the following website.  http://www.ibiblio.org/kuphaldt/socratic/output/boolean.pdf.  

For any reuse or distribution of these worksheets, you must provide a link to this web page. http://creativecommons.org/licenses/by/1.0/
Worksheet (Boolean Logic Operations)

1. Mark T (true) or F (false) the output of each of the following circuits with the given inputs.
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