Converse and Biconditional  


Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

G.G.26 Identify and write the inverse, converse, and contrapositive of a given conditional statement and note the logical equivalences.

Big Idea: 

Table of Truth Values for “If, Then” Statements

	Statement
	Truth Value
	Name

	If 1, Then 2
	Given as True/Not True
	Original Statement

	If 2, Then 1
	Uncertain
	Converse

	If not 1, Then not 2
	Uncertain
	Inverse

	If not 2, Then not 1
	Same as Given in Original
	Contra-Positive


Summary of Rules for Finding the Truth Values of Given Statements

· If the original statement is true, it’s contra-positive is also true, which is to say, the contrapositive will always have the same truth value as the original given statement.

· If the original statement is true, its converse and inverse may or may not be true, which is to say, the truth values of the converse and inverse cannot be known from the given statement.

Some students (and teachers) find it hard to remember the difference between inverse and converse statements.  Here are some memory tips:

· There are four possibilities
· The Original Statement

· A Reverse Order Statement (the converse)

· A Negation Statement (the inverse)

· A Combination Reverse Order and Negation Statement (the contra-positive)

· When creating statements, the order makes no difference

· either Converse or Inverse can be first after the given statement

· Contrapositive is usually last

· Remember, “The word inverse begins with in, which sounds like n, which is the first letter in the word not.”  Converse is the other one.

· If you get a double negative (a not not) in part of a statement, that part of the statement becomes a positive (delete the not not).   

If and Only If Statements – Biconditionals,   When a statement contains the words “if and only if,” the statement is called a biconditional statement.  A biconditional statement has two conditions (hence the “bi” prefix) that influence its truth value, as seen in the following table:

	Statement

1
	Statement

2
	Statement 1

if and only if

Statement 2

	True
	True
	True

	False
	False
	False

	True
	False
	False

	False
	True
	False


Note from the table that, “A biconditional statement is true if and only if  both of its parts are true.”  If a biconditional statement is true, two true statements in the form of “If 1, Then 2” can be made.  For example, we make the following two true statements from “A biconditional statement is true if and only if  both of its parts are true.”

· If a biconditional statement is true, then both of its parts are true.

· If both of its parts are true, then a biconditional statement is true

The biconditionality of two statements is often shown with a double arrow sign 
[image: image1.wmf]«


For example

biconditional statement is true
[image: image2.wmf]«

 both of its parts are true

Modeling:

Sample Math A Regents Question-Converse

	Which statement is the converse of “If the sum of two angles is 180°, then the angles are supplementary”?

(1) If two angles are supplementary, then their sum is 180°.

(2) If the sum of two angles is not 180°, then the angles are not supplementary.

(3) If two angles are not supplementary, then their sum is not 180°.

(4) If the sum of two angles is not 180°, then the angles are supplementary.


One Solution

	Strategy:  Remember, the word inverse begins with in, which sounds like n, which is the first letter in the word not.  We are not looking for the negation statement, so we must be looking for the reversed statement – the “If 2, Then 1” statement.  Relate the original statement  “If the sum of two angles is 180°, then the angles are supplementary” to the table of truth values as follows:  If 1:  (the sum of two angles is 180)  Then 2:  (the angles are supplementary).

	Statement
	Truth Value
	Name

	If 1, Then 2  
	True
	Original Statement

	If 2  (the angles are supplementary). Then 1   (the sum of two angles is 180)
	Uncertain
	Converse

	If not 1, Then not 2. 
	Uncertain
	Inverse

	If not 2. Then not 1 
	True
	Contra-Positive

	From this table, we can see that the converse is, “If the angles are supplementary, then the sum of the angles is 180.  This is most like choice (1).


Modeling:

Sample Math A Regents Question-BiConditionals

	Which statement is expressed as a biconditional?

(1)  Two angles are congruent if they have the same measure.

(2)  If two angles are both right angles, then they are congruent.

(3)  Two angles are congruent if and only if they have the same measure.

(4)  If two angles are congruent, then they are both right angles.


One Solution

	Strategy:  Find the statement that contains “if and only if” language (two if statements).

Choice (3) is the obvious answer.  “Two angles are congruent if and only if they have the same measure.” 

Check your reasoning by seeing if the statement works in both directions:

two angles are congruent 
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 they have the same measure

If two angles are congruent, then they have the same measure

If two angles have the same measure, then they are congruent


Check for Understanding: 

Guided Practice: 

Selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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