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Inductive Reasoning

!



OBJECTIVIES

To use iInductive reasoning 1o

identity patterns and make
conjectures

To find counterexamples 1o
disprove conjectures



Inductive Reasoning — the process
of reasoning that a rule or
stfatement Is true because
specific cases are true. You may
use Inductive reasoning to draw
a conclusion from a pattern

Excgmple January, March, May, s,
¢pt




CLASS WORIK

What is the patterne What are
the next two fermse
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Conjecture — a statement you
believe to be true based on
Inductive reasoning

You have to test a conjecture
more than once to use If.

NoO amount of tests or examples
oroves a conjecture.




CILASS WORIK

What conjecture can you make about
the 25™ term?
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The sum Qf two even numbers Is even .
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CILASS WORIK

What conjecture can you
make about the sum of the

first 40 odd numberse

First, gather information:
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Counterexample — an example in
which the conjecture is noft true

One counterexample disproves
a conjecture

A counterexample can be a
drawing, a statement, or A
number




-INnd a counterexample:

f an animal is green, then it Is
a frog. snake

For every integer n, n3is
positfive. -3

Two complementary angles
are not congruent. 4 ..

S



SUMMARY

The conclusions you reach based on
Inductive reasoning are conjectures

You have o fest ad conjecture more than
once before you use It.

No amount of tests proves a conjecture.

One counterexample disproves a
conjeciure.

Postulates are formed using inductive
reasoning (can't be proven or
disproven).




Gof IT: Uses inductive reasoning to solve
Complex/real-world problems (make
tables)

Almost There: Use rules to “skip ahead”

Moving Forward: Find counterexamples to
disprove a conjecture

Geftfing Started: Makes a conjecture based
on observed patterns, and identify the next
term
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CONDITIONAL
STATEMENTS




To identity and write conditional statements

To analyze the truth value of conditional
statements

To write the inverse, converse, and
confrapositive of a condifional statement

OBJECTIVIES




Conditional statement — an if-then statement:
olrde

Hypothesis — the part “p"” following the if

Conclusion — the part “q"” following the then

The study of if-then statements and their
truth values is foundation of reasoning.



CLLASS WORIK

ldentify the hypothesis and conclusion of each
conditional.

n
If foday is Thanksgiving Day, then foday is

C Thursday.

I a friangle has three c?:ongruen’r sides, then

% it is equilateral.

—_

* A number is a rational number if it id an

nteger.




CLLASS WORIK

Write a conditional statement from each of the
following.

An obtuse triangle has exactly one obtuse
angle. £ @ Ais obiuse ,then 1t has exacty one dtuse /|

A caffish is a fish that has no scales.

o fish is & cat€igh +hen it has no seales .



CLAYS WORIK

Write the conditional statement that the Venn
diagram illustrates.

ontmaed

[T an animal (5 & bluginy Yhen
1+ s a bid.

Birds

Blue Jays




Truth value — A conditional
IS elther “frue’” or “false”




CLLASY WORIK

Determine if the conditional is true
or false< Ifitis false, find
counterexample.

If this month is September, then the next
month is October. [

If two angles are acute, then they are
congruent. F 20 av 1§



Negation — opposite of a
stfatement

the opposite of “p" is
writften as “~p”



Write it Symbols Read it

. Use the given If two angles are .
- Conditional hypothesis and “if p, then  complementary, then

conclusion. q” their measures sum to
90. '

. Converse

~ Inverse

- Confrapositive




Conditional

: ‘ Contrapositive

Write it

Use the given
hypothesis and
conclusion.

Exchange the
hypothesis and
conclusion.

<
X

<

S5

.

&

i

0 @0
RSB

Symbols Ll

If two angles are
cémplementary,
fhen their measures
sumfo 90—

If the sum of two
angles is 90,then
the angles are

complementary.

p-q “if p, then g

“if g, then p”
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How to How to
Write it Symbols Read it

Use the given If two angles are
Conditional hypothesis and p—q “if p, theng” complementary,
conclusion. then their measures
sum to 90.
Exchange the q-p “if g, then p”  If the sum of two
Converse hypothesis and angles is 90,then
conclusion. the angles are
complementary.
Negate both the If two angles are
Inverse hypothesis and ~p = ~q “if not p, then not
the conclusion. not q” complementary,

then their measures
do not sum to 90.

Contrapositive



KEY CONCEPTS

How to
Write it

Conditional

Converse

Inverse

Contrapositive

Use the given
hypothesis and
conclusion.

Exchange the
hypothesis and
conclusion.

Negate both the
hypothesis and
the conclusion.

Exchange AND
negate
hypothesis and
conclusion

pP—4q

q—Dp

~p = ~q

~q—=>~p

“if p, then 9"

“if g, then p”

“if not p, then
not q”

“if not g, then
not p”

If two angles are
complementary,
then their measures
sum to 90.

If the sum of two
anglesis 90,then
the angles are

complementary.

If two angles are
not
complementary,
then their measures
do not sum to 90.

If the sum of two
angles is not 90,
then the angles are
not
complementary.



Sometimes, all
four statements
have the same
truth value. The
conditional and
the
contrapositive
will always have
the same truth
value. They are
logically
equivalent.

KEY CONCEPRPT?

Conditional

Converse

Inverse

Contrapositive

Use the given
hypothesis and
conclusion.

Exchange the
hypothesis and
conclusion.

Negate both
the hypothesis
and the
conclusion.

Exchange AND
negate
hypothesis and
conclusion

p—q

q—-p

~p —~q

~q > ~p

“if p, then
qH

“if g, then
p!!

“if not p,
then not g”

“if not q,
then not p”

If two angles are
complementary,
then their —T
measures sum to
90.

If the sum of two
angles is 90,then
the angles are T
complementary.

If two angles are
not
complementary,
then their
measures do not
sum to 90.

If the sum of two
angles is not 90,
then the angles

are not ‘T

complementary.



Sometimes, the
four statements
do not have the
same truth value,
but the
conditional and
the
contrapositive still
do. Again, they
are logically
equivalent.

RKEY

Conditional
Converse
Inverse

Contrapositive

CONCEPRPTS

If a figure is a circle, then it

p—q is not a polygon. True

q-0p If a figure is not a polygon,
then it is a circle. False
(oval)

If a figure is not a circle,
~p = ~q then it is a polygon. False
(oval)

If a figure is a polygon,
~q > ~p  thenitisnot acircle. True



CHALLENGIEE AND EXTIEND

Write the sentence as a condifional.

Then write the converse, the inverse and the
contrapositive for the conditional.

Assign a fruth value to each statement.

Use the related statements to draw a Venn
diagram that represents the relationship
between congruent angles and their measures.



CHALLENGIE AND EXTEND

ANSswer:

Conditional: If two angles are congruent, then they have the same
measure. True

Converse: If two angles have the same measure, then they are
congruent. True

Inverse: If two angles are not congruent, then they do not have the
same measure. lrue

Contrapostive: If two angles do not have the same measure, then
they are not congruent. lrue

Congruent Angles

Equal Measures




A conditional is an if-then statement

The symbolic form of conditional is
p — q where p is the hypothesis and g
IS The conclusion.

‘A given conditional can be rewritten
in the following forms: converse,
Inverse, contfraposifive.

Each of the statements has a truth
value.

Related statements with the same
truth value are logically equivalent.

The conditional and contrapositive
are logically equivalent.

SUMMARY



Goft It: Applies truth values to if-then
statements and identifies logical
equivalence

Almost There: Write the converse, inverse,
and contrapositive of a given conditional

Moving Forward: Write conditionals from
given statements or venn diagrams

Geftfing Started: |[dentifies the hypothesis
and conclusion of a given conditional or
venn diagram
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