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Boolean algebra is a different type of algebra, or rather a new type of algebra invented by the world-renowned mathematician George Boole in 1854. He published it in his book Review of The Laws of Thought. Using this technique, Claude Shannon introduced a new kind of algebra, which
he called Algebra Switching. In digital electronics, there are several methods of simplifying the design of logic circuits. This algebra is one of these methods. According to George Boole, symbols can be used to represent the structure of logical thoughts. This type of algebra is related to rules
and laws known as Boolean algebra laws, in which logical operations are carried out. Boolean algebra also has several theorems, this calculation makes it quick and easy, because it must be carefully noticed. Boolean logic deals with only two variables, 1 and 0, where all mathematical
operations will be performed. Boolean algebra or switching algebra is a mathematical logic system for performing different mathematical operations in a binary system. There are only three basic binary operations, VE, OR, and NOTE which will be performed by all simple, as well as complex
binary mathematical operations. There are many rules in Boolean algebra where these mathematical operations are performed. In Boolean algebra, variables such as A, B, C, etc. are represented by English Capital Letter, and the value of each variable can be 1 or 0, nothing more. In
Boolean algebra, a given expression can be converted into a logic diagram using different logic gates such as AND gate, OR gate and gate, NOR doors, NAND doors, XOR doors, XNOR doors, etc. Some basic logical Boolean operations, and Operation Or Operation Boolean Algebra A for
OperationSome basic laws . 0 = 0, where A can be 0 or 1. A. 1 = Where A can be 0 or 1. Where A. A = A can be 0 or 1. A. Ā = Where 0 a can be 0 or 1. Where A + 0 = A can be 0 or 1. Where A + 1 = 1 a can be 0 or 1. A + Ā = 1 A + A = A A + B = Where B + A can be 0 or 1. A.B = B . A
and B can be 0 or 1. Boolean algebra laws also apply to more than two variables,Cumulative Law for Boolean Algebra according to Cumulative Law, OR transactions and transactions conducted on variables and their order of transactions does not matter. Unifying Laws for Boolean
AlgebraThis law is for various variables where variables or work are the same through grouping variables. This law is quite the same in the case of AND operators. Distribution Laws for Boolean AlgebraThis law has two processes, VE and OR. Let us show you a use of this law to prove
evidence: Unnecessary Literal Rule from the truth table,InputsOutputABĀBA + ĀB00000111101101InputsOutputABA +B00001111111111111 For Boolean Algebra Evidence, this has been proven The A and A+A.B column is the same. Evidence from the accuracy table, ABA+BA. The
columns X(A+B)00000110101111A and A.X or A(A+B) are the same. From the De Morgan Theorem, the fact of evidence table, Boolean Algebra Samples this is another method of simplifying a complex Boolean expression. In this method, we use only three simple steps. We're completing
the entire Boolean statement. Change all ORs to AND's and all AND's to ORs.Now, complete each of the variables, and get the final expression. With this method, it will be completed first, that is. Now, replace all (+) (.) and (.) by completing each (+) i.e. (+) variable, this is the last simplified
form of a Boolean expression,And it is exactly equal to the results that come by applying the Morgan Theorem. Another example, Method Two, represents the Boolean function in the Fact table. Let's think about the Boolean function, and now let's represent the function in the actual table.
Thus Boolean algebra has shown some basic laws. On the other page, we explained De Morgan's theorems and relevant laws. X = A + B Introduction When working with logic relationships in digital form, we need a set of rules for symbolic manipulation that will allow us to simplify complex
expressions and solve them for unknowns. Initially, Boolean algebra, formulated by the English mathematician George Boole (1815-1864), explained the propositions whose result was either true or false. Used in computer work to identify circuits whose status is 1 (true) or 0 (false). A
number of postulates are specified in Table 2.1 using the relationships defined in the AND, OR and NOT operation [Ref.3]. P1 : X = 0 or X = 1 P2 : 0 0 = 0 P3 : 1 + 1 = 1 P4 : 0 + 0 = 0 P5 : 1 1 = 1 P6 : 1 0 = 1 = 0 P7 : 1 + 0 = 0 + 1 = 1 Table 2.1 Boolean Theorems Basic Boolean Theorems
Table 2.2 provides basic Boolean theorems. Each theorem is defined by two pairs of each other. Duality principle 1. Changing the OR and VE operations of the expression. 2. Change the elements 0 and 1 of the expression. 3. Not to change the format of variables. Table 2.2 Boolean
Algebra T1 Theorems : Commutative Law (a) A + B = B + A (b) A B = B A T2 : Associative Law (a) (A+ B) + C = A + (B + C) (b) (A B ) C = A (B C) T3 : Distribution Law (a) A (B + C) = A B ( A C ( b) A + (B C) = (A + B) (A + C) T4 : Identity Law (a) A + A = A (b) A = A T5 : Negativity Act (a) (b)
T6 : Redundance Law (a) A + A B = A (b) A (A + B) = A T7 : (a) 0 = A (b) 1 A = A (c) 1 + A = 1 (d) 0 A = 0 T8 : (a) (b) T9 : (a) (b) T10 : De Morgan Theorem (a) (b) Theorems in Table 2.2 can be proved algebraically, using accuracy tables, or using the Venn diagram. Example 2.1 Evidence
T9 : (a) (1) Algebraic, (2) Using the truth table, (3) Using Venn diagrams, draw the circuit diagram of Sample 2.2 Boolean : Circuit : Example 2.3 Remember the definition of nand door : If the output of the NAND door is high inputs are low. That is, output is low only if all inputs are high.
Boolean expression for NAND gate with 4 inputs, A = 1, B = 1, C = 1 and D = 1; Output = 1 otherwise. Issue 2.1 (a) Evidence9(b). (b) Prove T10 : (a) and (b) by completing the following accuracy tables : Click here to consult the model response. In terms of Problem 2.2 (a) A, B, and C
inputs, type Boolean at the exit of the 3-entry NAND door. (a) Complete the following accuracy table for the circuit in . Click here to consult the model response. Go to the Next Section or Previous Section or Master Pageboolean algebraic theorems are the theorems used to change the
boolean expression format. Sometimes these theorems are used to minimize expression conditions, and sometimes they are used only to transfer the expression from one form to another. There are boolean algebraic theorems in digital logic: 1. De Morgan Theorem : DE Morgan Theorem
represents the two most important rules of boolean algebra. (i). (A . B)' = A' + B' Thus, the complement to the multipliing of variables is equal to the sum of individual complements. (ii). (A + B)' = A' . B' Thus, the complement to the sum of variables is equal to the multipliion of individual
complements. For the two above law n variables (A1 . A2. A3 ... An)' = A1' + A2' + ... + an' and (A1 + A2 + ... + Moment)' = A1' . A2'. A3' ... A' 2. Transposion Theorem : AB + A'C = (A + C) (A' + B) Evidence: RHS = (A + C) (A' + B) = AA' + A'C + AB + CB = 0 + A'C + AB + BC = A'C + AB +
BC (A+ A') = AB + A'C + A'= AB + A'C = BcS 3S. Redundancy Theorem : This theorem is used to eliminate unnecessary terms. One variable is associated with some variables, and its complement is associated with another variable, and the next term is created by left variables, then the
term becomes redundant. Example: AB + BC' + AC = AC + BC' Evidence: LHS = AB + BC' + AC = AB(C + C') + BC'(A + A') + AC(B + B') = ABC + ABC' + ABC' + A'BC' + ABC + AB'c = ABC+ ABC' + A'BC' + AB'C = AC(B + B') + BC'(A + A') = AC + BC' = RHS 4. Duality Theorem : A double
expression is equivalent to writing a negative logic of the boolean relationship given. To do this, change each OR mark and sign AND and vice ve. Complete any 0 or 1 that appears in the expression. Keep the truth as it is. Example: A(B+C) + AB + AC 5 dual. Complementary Theorem : To
obtain a complementary expression, replace each OR mark with an AND sign, and vice versa. Complete any 0 or 1 that appears in the expression. Individual literary complement. Example: A(B+C) complement = A'B' + A'C' Attention reader! Don't stop learning. Take all the key CS Theory
concepts for SDE interviews at a student-friendly price with the CS Theory Course and get ready for industry. Recommended Posts: Like GeeksforGeeks and if you want to contribute, you can also contribute.geeksforgeeks.org an article using mail or mail contribute@geeksforgeeks.org
article for you. See your article that appears on the GeeksforGeeks homepage and help develop this article in other Geeks.Please if you find anything wrong by clicking the Improve article button below. Below.
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