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6.4 More on the Conditional

Section Objectives:

· You shall be able to write the converse, inverse, and contrapositive statement given a conditional statement. (EXAMPLE 1, 2) [Problems 1 – 16]

· You shall be able to take a conditional written in an alternate form and rewrite it in the form of “if p, then q.” (EXAMPLE 3, 4) [Problems 19 – 40]

· You shall be able to determine whether a biconditional is True or False. (EXAMPLE 6) [Problems 45 – 50]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· direct statement (pg. 274) DEFINITION – A direct statement is any conditional statement of the form p ( q. 

· converse of the conditional (pg. 273) DEFINITION – The converse of the conditional statement “If p, then q” is “If q, then p.”
Way to remember the relationship between the Conditional and it's Converse.

Conditional
Converse
How to remember

"If p, then q"

(p ( q)
"If q, then p."

(q ( p)
Think of someone jumping up and down in Converse tennis shoes.

What goes UP (namely, "If p, then q"), must come DOWN (namely, "If q, then p").

· inverse of the conditional (pg. 273) DEFINITION – The inverse of the conditional statement “If p, then q” is “If not p, then not q.”
Way to remember the relationship between the Conditional and it's Inverse.

Conditional
Inverse
How to remember

"If p, then q"

(p ( q)
"If not p, then not q."

(~p ( ~q)
Think of someone a crazy professor called Professor Inverse.  Whatever you say, he disagrees with!!  If you say hot, he says cold, if you say good, he says bad, and so on.  Hence if you say p or q, Professor Inverse says the opposite, or inverse: not p or not q.

You say "If p, then q", and Professor Inverse says "If not p, then not q."




· contrapositive of the conditional (pg. 274) DEFINITION – The contrapositive of the conditional statement “If p, then q” is “If not q, then not p.”
Way to remember the relationship between the Conditional and it's Contrapositive.

Conditional
Contrapositive
How to remember

"If p, then q"

(p ( q)
"If not q, then not p."

(~q ( ~p)
Think of someone named Jerry Contrary.  He thinks the opposite (or contrary) to you in every possible way!!!  In other words, he not only negates the original statements, but he switches the order (like crazy Professor Inverse).  The strange thing is that by switching the order and negating the p and q, Jerry Contrary ends up with a conditional that has the same truth table as the original.  

What goes UP (namely, "If p, then q"), must come DOWN (namely, "If q, then p").

Mathematical Notation or Symbols

Symbol
Section
Meaning

(
6.3
Logical Connective: Conditional (if and only if) which connects 2 statements. Given two statements p and q, we represent p IF AND ONLY IF q, by the mathematical notation: p ( q.

Notes for This Section’s Objectives

Related Conditional Statements

Direct Statement
   p ( q
(If p, then q.)

Converse

  q ( p

(If q, then p.)

Inverse

~p ( ~q
(If not p, then not q.)

Contrapositive
~q ( ~p
(If not q, then not p.)




Direct
Converse
Inverse
Contrapositive

p
q
p ( q
q ( p
~p ( ~q
~q ( ~p

T
T
T
T
T
T

T
F
F
T
T
F

F
T
T
F
F
T

F
F
T
T
T
T

· The Direct Statement and its Contrapositive are equivalent statements.

· The Converse and the Inverse of a direct statement are equivalent statements.

Alternate forms of "if p, then q" 

Common Translations  of p ( q
The conditional p ( q can be translated in any of the following ways.



If p, then q.
p is sufficient for q.



If p, q.

q is necessary for p.



p implies q.
All p's are q's.



p only if q.
q if p.



q when p.


The translation of p ( q into these various word forms does not in any way depend upon the truth or falsity of p ( q.

· You shall be able to write the converse, inverse, and contrapositive statement given a conditional statement. (EXAMPLE 1, 2) [Problems 1 – 16]

Procedure to Rewrite a Conditional Statement into the Converse, Inverse, and Contrapositive

1. From the Table above, find the keyword phrase that matches the given problem. If you are having trouble identifying which common translation, then try and rewrite the sentence in the form of All p's are q's.

2. Write down that form of the conditional below the given problem and identify the words associated with p and q.  

3. Substitute the p and q into “If p, then q” or p ( q.  This is the Direct Statement.

4. Substitute the p and q into “If q, then p” or q ( p.  This is the Converse.

5. Substitute the p and q into “If not p, then not q” or ~p ( ~q.  This is the Inverse.

6. Substitute the p and q into “If ~q, then ~p” or ~q ( ~p.  This is the Contrapositive.

· You shall be able to take a conditional written in an alternate form and rewrite it in the form of “if p, then q.” (EXAMPLE 3, 4) [Problems 19 – 40]

Procedure to Rewrite a Statement in the form “if p, then q”

1. From the Table above, find the keyword phrase that matches the given problem.

2. Write down that form of the conditional below the given problem and identify the words associated with p and q.

3. Substitute the p and q into “If p, then q”.

Table 6.4-1 - TRUTH TABLE for the Conditional: p ( q.


antecedent
consequent



p
q
p ( q

Case 1
True (T)
True (T)
True (T)

Case 2
True (T)
False (F)
False (F)

Case 3
False (F)
True (T)
False (F)

Case 4
False (F)
False (F)
True (T)

Biconditional: (In words) Alternatively, the biconditional is True only when both p is and q have the same truth-value and otherwise is False.

· You shall be able to determine whether a biconditional is True or False. (EXAMPLE 6) [Problems 45 – 50]

Procedure to Rewrite a Statement in the form “if p, then q”

1. Find the keyword phrase “if and only if” in the given problem.  Let p be the statement before the “if and only if” and q be the statement after the “if and only if.”

2. Determine the truth or falsity of both p and q.

3. Use Table 6.4-1 above to determine whether the biconditional is True or False.

Ask Dr. Math

Parts of a Biconditional Statement [Abdellah, 06/03/1999] 
Does the "necessity" condition correspond to "only if" and "sufficient" correspond to "if," or is it the other way around?

Contrapositive, Converse, Inverse [Goode, 06/10/1999] 

How can I write the contrapositive, converse, and inverse of and prove or disprove the statement, "If m + n is even, then m and n are even"?

Basic Truth Tables and Equivalents in Logic [Carissa, 05/23/2000] 
What are the truth tables for basic propositional logic operations? What are some useful equivalencies? 

A False statement Implies Any statement [Kemp, 09/25/1997] 

Do you know any ways to make learning and remembering quantifiers and laws of inference easier?

If P then Q [Jarchafjian, 08/29/1997] 
I don't understand how if p is false then regardless of q the statement is true.

8th Grade Logic (Miryam) 12/15/1994 
Why in a conditional statement if the 'p' in the hypothesis is false, is the entire statement then true? Why isn't it undecided? Why do you use the symbols p and q for logic statements? 

