Inverse

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

	Name
	Statement
	Truth Value

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

	Converse
	If 2, Then 1
	Uncertain

	Inverse
	If not 1, Then not 2
	Uncertain

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


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.

Strategy for Writing Converse, Inverse, and Contra-Positive Statements from Original:  

· Convert the original statement into “If 1, then 2” format by circling the parts of the original statement corresponding to parts 1 and 2.
· Then follow the above table to determine the format of the converse, incerse, or contra-positive as desired.

· Rewrite the new statement in the appropriate format, being sure to place parts 1 and 2 as appropriate and by adding the word(s) “not” as appropriate.

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.” 

· 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).   

Modeling:

Sample Math A Regents Question

	What is the inverse of the statement “If Mike did his homework, then he will pass this test”?

(1) If Mike passes this test, then he did his homework.

(2) If Mike does not pass this test, then he did not do his homework.

(3) If Mike does not pass this test, then he only did half his homework.

(4) If Mike did not do his homework, then he will not pass this test.


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 looking for the negation statement (the truth value of which is uncertain). Relate the original statement  “If Mike did his homework, then he will pass this test” to the table of truth values as follows:  If 1:  (Mike did his homework)  Then 2:  (he will pass this test).

	Statement
	Truth Value
	Name

	If 1  (Mike did his homework), Then 2 (he will pass this test). 
	True
	Original Statement

	If 2 (he will pass this test). Then 1  (Mike did his homework).
	Uncertain
	Converse

	If not 1  (Mike did his homework), Then not 2 (he will pass this test). 
	Uncertain
	Inverse

	If not 2 (he will pass this test). Then not 1  (Mike did his homework) 
	True
	Contra-Positive

	From this table, we can see that the inverse is, “If Mike did not do his homework, then he will not pass this test.  This is the same as choice (4).


Another Sample Math A Regents Question

	What is the inverse of the statement “If Julie works hard, then she succeeds”?

(1) If Julie succeeds, then she works hard.

(2) If Julie does not succeed, then she does not work hard.

(3) If Julie works hard, then she does not succeed.

(4) If Julie does not work hard, then she does not succeed.


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 looking for the negation statement (the truth value of which is uncertain). Relate the original statement  “If Julie works hard, then she succeeds” to the table of truth values as follows:  If 1:  (Julie works hard)  Then 2:  (she succeeds).

	Statement
	Truth Value
	Name

	If 1, Then 2 
	True
	Original Statement

	If 2, Then 1 
	Uncertain
	Converse

	If not 1 (Julie works hard), Then not 2  (she succeeds)
	Uncertain
	Inverse

	If not 2, Then not 1 
	True
	Contra-Positive

	Since we are looking only for the inverse statement, we do not need to complete the entire truth table.  We can see that the inverse is, “If Julie does not work hard, then she will not succeed.”  This is most like choice (4).


Check for Understanding: 

Guided Practice: 

Selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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