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|||
When you write about the mathematics, or any subject based on symbolic logic, deductive reasoning is useful for proving the validity of the statements in your document.  Deductive reasoning involves a series of statements or premises that leads to a conclusion.  For example, if A=C, and B=C, then the conclusion is A=B.  This is because of the premise “things which equal the same thing also equal one another.”  See Euclid's Elements Book I, Common Notions.
	Deductive reasoning often involves proving the validity of a theorem, equation, mathematical relationship, or a statement.  This is done, with a logical sequence of premises, which may consist of one or more of the following: postulates, axioms, definitions, assumptions, and previously proven theorems.
	With deductive reasoning the premises must be true, to obtain a logical proof, and a correct conclusion.  This type of reasoning is useful when you are writing about mathematics, or any subject that is based on pure logic.  This is because with mathematics and pure logic, the premises, are postulates, axioms, and theorems that are definitely true. 
	In real life situations, in science, engineering, and with most writing projects, we usually cannot be absolutely-certain that our premises are true, or perfectly correct.  This can limit the utility of deductive reasoning.  


[bookmark: _Toc464552938]Subtopic, Deductive Reasoning, Based on Assumptions that are Probably Correct, Possibly Correct, and Fictional Assumptions
|||
However, if we use assumptions as premises, we can widen the utility of deductive reasoning.  Specifically, assumptions are statements that are assumed true, or postulated to be true.  With this simple idea, we can use premises that are probably true, or even possibly true, which are the type of premises we encounter in everyday life, and in most writing projects.  We can even use premises that are fictional in nature, if we are writing fiction, with a scenario that takes place, in a logical sequence.  In general, this modified form of deductive reasoning can be useful when writing documents with a series of logically related assumptions, or occurrences that leads to a conclusion, an outcome, or final-result.  This includes any document that contains an argument that can be structured in a deductive reasoning format.
	It is important to keep in mind that deductive reasoning, results in a proof and related conclusion that is true beyond any doubt.  This is assuming that the premises are true, and the sequence of reasoning is carried out correctly. However, the modified version of deductive reasoning, based on assumptions that are probably true, or possibly true, yields a conclusion that is probably true, or possibly true.  This certainly cannot be called a proof, but it could be called supporting evidence.  Often, conclusions that are probably true or possibly true can be confirmed or refuted by experimentation. 


Subtopic, Devising Multiple Deductive Reasoning Statements or Arguments, for the same Problem, Using Two or More Sets of Assumptions that are Probably Correct, or Possibly Correct
|||
A useful problem-solving strategy can be carried out with deductive reasoning and assumptions that are probably correct, or possibly correct.  With this type of deductive reasoning, you can derive a number of conclusions about a problem, by using two or more sets of assumptions.  Each set of assumptions would result in a deductive reasoning statement or argument, with a conclusion that is probably correct, or possibly correct.  If you use many sets of assumptions for a specific problem, you will obtain many possible solutions.  With this strategy, the conclusions or solutions must be evaluated experimentally, or by real-life applications, to determine if they are correct or useful.
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|||
At the SIMPLEST LEVEL, deductive reasoning can start with a general statement that is presumed to be true, such as all New York City police officers are required to carry a gun.  This is followed by one or more assumptions (or premises) such as John is a New York City police officer.  This leads to a conclusion, which is John is required to carry a gun. 
	The above example started with a general statement (all New York City police officers are required to carry a gun).  The above sequence of deductive reasoning can be reorganized into an argument that starts with a claim, as follows:
John is required to carry a gun, because he is a New York City police officer, and in New York City, all police officers are required to carry a gun.

	The above sequence of deductive reasoning is obviously in the sentence format, which is probably best for most writing projects.  This is especially the case when the deductive reasoning is relatively simple.  However, when explaining concepts and deductive reasoning it may be better to present the material and a list format, as follows:

The claim is: John is required to carry a gun

Premise-1 John is a New York City police officer,

Premise-2 In New York City, all police officers are required to carry a gun.

The conclusion is John is required to carry a gun.  The conclusion proves the claim.



[bookmark: _Toc464552940]Subtopic, Deductive Reasoning, and Truth-Value
|||
The truth-value of the proof and related conclusion obtained with deductive reasoning is determined by the truth-value of the premises.  If all of the premises are true, the conclusion will be true.  However, if one of the premises is false the conclusion is false.  
	Sometimes, when a series of premises are incorrectly arranged or used in deductive reasoning, you may end up with the correct conclusion, by chance, even if one or more of the premises are incorrect.  Of course, such results are erroneous, and it has no meaning or utility. 


[bookmark: _Toc464552941]Deductive Reasoning can be Thought of as a Chain of Premises Leading to a Conclusion, Without any Extraneous Chain Links
|||
A properly configured deductive reasoning statement or argument does not contain any unnecessary premises.  All of the premises are in a sequence that leads to a conclusion.  If one of the premises is removed from the sequence, the conclusion will not be obtained, and the related proof will fail.  
	Deductive reasoning can be thought of as a chain of premises, supporting a weight, called the conclusion.  If one link in the chain is broken, the weight is no longer supported, and it falls to the ground.  Deductive reasoning can also be thought of as an electronic circuit, involving a series of components wired in sequence, such as a set of Christmas tree lights.  If one of the lights is removed or damaged, the circuit is broken, and none of the lights will function.
	The above is very different from inductive reasoning, and the way people frequently reason in everyday life.  Specifically, human reasoning often, (but certainly not always) involves a set of components comprised of observations, assumptions, and/or arguments that all point to the same conclusion.  If one of the components is proven false, or removed from the set, the conclusion might be adequately supported by the remaining components.  This type of reasoning is similar to a series of chains holding up a weight called the conclusion.  If one of the chains is broken, the weight might be supported by the remaining chains.  If too many of the chains of broken, the intact chains might also break, and the weight will no longer be supported.  This type of reasoning can also be thought of as a series of electronic components wired in parallel, such as lights in a home.  If one of the lights is damaged or removed, the remaining lights still function.  
	The ideas presented in the above paragraph represent an effective and valid way of reasoning.  However, it is important to understand that it is not deductive reasoning. 





	[bookmark: _Toc464552942]Topic 2.) Deductive Reasoning Can Be Very Complexed
|||
Keep in mind that the examples of deductive reasoning presented in topic 1 are very simple, but they serve as good illustrations of the basic concept.  Most people probably could easily carry out this simplified version of deductive reasoning in their mind in a few seconds.  However, deductive reasoning can be very complexed.  It can involve a general statement, followed by many premises that lead to a conclusion.  The proofs toward in some mathematics classes, is a good example of relatively complexed deductive reasoning.  However, if you examine the mathematical literature, you can find proofs based on deductive reasoning that are many pages in length.  See List of long mathematical proofs, also see Prize awarded for largest mathematical proof (15,000 pages)
	Excessively long examples of deductive reasoning, such as 15,000 pages, may have questionable validity, and utility.  This is because it is generally not feasible for other scholars to check the validity of excessively long sequences of deductive reasoning.  Perhaps with some exceptions, it is generally not possible to check a complex sequence of deductive reasoning with computers.  


[bookmark: _Toc464552943]Subtopic, Deductive Reasoning, and a Sequence of Premises, Displayed on Paper, or on a Computer Screen
|||
It is usually necessary to carry out deductive reasoning on paper or on a computer screen, if it involves more than 3 premises.  This can involve a general statement, or claim, on top of a list.  After the general statement, one or more premises are listed.  On the bottom of the list, there is a conclusion.  This format can be seen in the example presented in the next subtopic.  However, any format that can display the sequence of logical reasoning can be used, which is from the general statement, to one or more premises, followed by a conclusion.  This can obviously be achieved with the conventional sentence structure.
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|||
In this subtopic, there is an example of deductive reasoning that involves a simple algebraic equation, and two axioms, which are described below:

To understand the following axioms, it is necessary to keep in mind that the left and right side of an equation are equal to each other.

Axiom 1) When equal quantities are added or subtracted from equal quantities, the results are equal.  This means if you add or subtract the same number from the left and right side of an equation, the left and right side of the equation will remain equal to each other.  Note for axiom 1) I combine two of the axioms into one, for the sake of simplicity.  This involved equal quantities added to equal quantities, combined with equal quantities subtracted from equal quantities. 

Axiom 2), When equal quantities are divided by equal quantities, the results are equal.  This means if you divide the left and right side of an equation by the same number, the equality between the left and right side will be maintained.
The example of deductive reasoning involving the above axioms is presented below.
	The statement in red type will be proved with the following sequence of deductive reasoning.
[image: http://www.techfortext.com/TD/index_files/image003.png]
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	Most proofs in mathematics are more complicated, and much longer than the above example.  They may be comprised of at least several premises, consisting of axioms, definitions, and theorems.
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Deductive reasoning has its limitations, and it should not be thought of as the optimum reasoning strategy in all situations.  In mathematics, and subjects based on symbolic logic, deductive reasoning usually is the optimum strategy for proving concepts, and solving problems.  This is because mathematics and symbolic logic are based on predictable static conceptual frameworks, created by human beings.  With these static frameworks, it is feasible to derive and discover axioms and theorems that are true beyond any doubt, which are the type of premises needed for good deductive reasoning. 
	In real-life situations, as well as in the social, psychological, physical, and biological sciences, there are highly complex dynamic systems.  Most of these systems are constantly changing, and they contain many unknown components and dynamics.  As a result, it is usually difficult, or impossible to derive or discover the perfectly true and accurate premises required for good deductive reasoning.  
	However, there reasoning strategies that work well for the real world, and the real universe, such as the following: 

· Inductive Reasoning:  This is the type of reasoning used by juries, judges, and scientists.  It generally involves evidence usually obtained from observations, including scientific evaluations and measurements, which are used to derive a hypothesis.  In science, usually the hypothesis can be evaluated experimentally to determine if it is correct. 

· Reasoning based on common sense:  This type of reasoning seems very simple, and somewhat inaccurate.  However, it works very well, and often provides the optimum solution in a few seconds without much effort.  It often works where other reasoning strategies fail.  It is sometimes difficult to understand precisely how it works, and to date efforts to create computers with common sense as failed.

· Reasoning based on educated common sense, WITHIN A SPECIFIC DISCIPLINE OR SPECIALIZED FIELD:  This is similar to the above, except it is based on specialized knowledge.

· Reasoning based on cause-and-effect: This involves studying a relevant series of potential or actual actions, and reactions, to determine how a problem developed, or how a goal can be obtained.

· Reasoning with schematic diagrams, or flowcharts: This involves studying with diagrams the flow of particles, fluids, energy, data, people, automobiles, or other real or hypothetical entities, through pathways and components, to solve a problem or obtained a goal.

· Experimentation: This involves testing or experimenting to determine the validity of a hypothesis, or to determine if an invention or other entity functions as intended.  It can also involve an evaluation to determine what happens under specific set of artificially created conditions.
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The Hundred Greatest Theorems

Proofs in Mathematics 

Difference Between Axioms and Postulates

What's the difference between axioms and postulates?

Proofs in Mathematics http://www.cut-the-knot.org/proofs  

Computer generated math proof is too large for humans to check

Proofs and Logic

PROOFS IN MATHEMATICS

What is Mathematics - an Overview Liaqat Ali Khan

Probabilistically Checkable Proofs

Inductive Reasoning vs. Inductive Reasoning

A blog dedicated to mathematical philosophy.

Azimuth: Insanely Long Proofs
Inductive and Inductive: Internet Encyclopedia of Philosophy

DEDUCTIVE REASONING P. N. Johnson-Laird Department of Psychology, Princeton University, Princeton, New Jersey 08544

Non-Deductive Methods in Mathematics

Deductive Reasoning, Description, Discussion

Deductive Reasoning, Psychology Glossary

Inductive vs. Deductive Writing

Deductive Essay

Inductive vs. deductive reports

The Toxic and Mythical Combination of a Deductive Writing Logic for Inductive Qualitative Research, Sarah J. Tracy

Deductive, Inductive, and Quasi-Inductive Writing Styles in Persian and English: Evidence from Media Discourse, Khatib Mohammad, Mahmood Reza Moradian

Deduction (logic and rhetoric)
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Difference between inductive and inductive reasoning 

Conditional statements and inductive reasoning

Lisa VanDamme - Inductive and Deductive Writing

Deductive Reasoning: Examples & Definition

Academic research and writing – Chapter 9 Structuring technique – Unit 2 Deductive reasoning, Prof. Dr. Christian Decker

Aristotelian Syllogism

How to Argue - Philosophical Reasoning: Crash Course Philosophy #2

YouTube search page: How to argue - philosophical reasoning crash course philosophy
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X = 4 in the following equation: 5X +5 = 25
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Proof
5X+5=25
—5=-5 K Axiom 1
5x =20

5X 20

5 = 5 < Axiom 2

Conclusion: X = 4




image1.jpeg




