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Deductive Logic vs. Inductive Logic

Inductive Logic
e Makes broad generalizations from specific

observations
e Draws conclusions based on patterns
e (Can lead to false conclusions

Deductive Logic
e Makes specific predictions based on known

facts or rules

e Cannot lead to false conclusions

e 4 elements: undefined terms, definitions,
theorems, postulates

A conjecture is an educated guess based on
inductive reasoning.

To prove a conjecture wrong, acounterexample
must be provided.

ex: Forany numbern, 2n>n

n:2| 262>-2
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If it is a monkey, then it is an animal.

T rve

An image reflected across the x-axis cannot appear
identical to its pre-image V

Statements of Logic

A Conditional Statement is a statement written in
"if-then" form

Notation: p—q p - hypothesis
g - conclusion

ex: Ifitis an apple, then itis a fruit.

hypothesis: Wt is an OPP'E.

conclusion: it is & f(U(\'
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Re-write each of the following as a conditional
statement:

All triangles have three sides

Tf & polygon tos 3sides,Hen i+ s A

A mammal breathes oxygen
A ik & beathes

To form the Converse of a conditional statement,
interchange the hypothesis and the conclusion

Notation: Ct——) FJ

ex: TF i+ s (‘fvﬂ','l'hm + s an cpple.

Is this converse true? If not, provide a‘_
counterexample.No, & bonan& s & FeoiT, ok

& 6 rot an a??\?—-
**  The converse of definitions are always true.
However, the converse of theorems and
postulates are not always true.
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To form theInverse of a conditional statement,
negate both the hypothesis and the conclusion

Notation: ~ P —> N?/

ex: TE i is notan opple, then  is rota
Ceut.

Is this inverse true? If not, provide a

counterexample.No. & Danane. © oY Gn “Ybb'/
’ Uk o3 « Cruik.

** The converse and the inverse of a conditional

statement are logically equivalent
(ie, they have the same "truth value")

To form the Contrapositive of a conditional

statement, interchange the hypothesis and the
conclusion, and then negate each part.

Notation: @ —* ~P

ex: T€ i+ is not o Fent, Hhen it is not an
Is this contrapositive true? If not, provide a
counterexample. | fUe

**  The contrapositive and the conditional
statement are logically equivalent
(ie, they have the same "truth value")
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If my pet is a dog, then it is an animal.

hypothesis  my Pe;i- 'S a.dog

conclusion + s an animal

converse L€ it s an enimsl, then my pet-
IS & doo,.

inverse T€ M\, get is ot a oo, then (s

m an onma\.

contrapositive L€ my ()¢+ o M*’m\m'\mk,'\'\m s
not a dog.

Assignment
p.25 # 14,15, 17,18, 20-27, 37, 38, 40, 44
p.33 #13-29, 38, 40, 41
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