Biconditionals, Laws of Detachment and Syllogism August 13, 2018

Warm-up
1. If p --> q is true, what must also be true? What is that

caled?  ~g >~P  Conterpositive

2. If q --> p is false, what must also be false? What is
that called? ~p —> ~‘t Tnverse

3. The converse of a statement is: If it likes cheese, then
it is a mouse. Is this true? If not, give a counterexample.

NO, Eaan likes cheese!

To create aBiconditional Statement, combine a
conditional statement and its converse.

Notation: p<>(Qq

Two angles are congruent if and only if their
measures are equal.

conditional: TE 2 £'s ae &, then their me?svre.s
are =.

converse: TF 2 L5 have = measves, then they are,.
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conditional: If two angles share a side, then

they are adjacent. %/

converse: TF 2 L's are adja-“ﬂ'" ' then 'Hley Shore
a Sde.

1
biconditional: 2 £'s afe odjacen-\- lfaﬂd Oﬂ\;{ '
they Shire & side.

Is the following biconditional statement true?
If not, provide a counterexample.

The date can be the 29" if and only if it is February.
TFE +he dafe is the 292 +then +is
febrvacy .
Grse! Cond be 29t of Seplember.
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Law of Detachment

If p—>g s atrue statement and p is true,
then g is true. happzns @
must be trve
ie: if a conditional statement is true, and the

hypothesis occurs, then the conclusion must
also occur

Given: In the World Series, if a team wins four |
games, then that team is the Champion. |
In 1995, the Atlanta Braves won four games

in the World Series. hypothesis happened!

Tree

Conjecture: The Atlanta Braves won the 1995
World Series. Trve (mvs‘l'b&).

Volid by Law of De tochment.
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Given: If a person sees penguins, then that person
is in Antarctica. Maggie sees penguins.

Conjecture: Maggie is in Antarctica.

fake @r invald by Law of Dzh:chmen'])
becavse codtonal Statement s nor

v $re. e Cold be @
necessartly Meq9 o 200

Law of Syllogism
If p—q and g —r are both true conditional
statements, then p — r_is a true statement.

Given: If we do well on today's pop-quiz, then our
teacher will not give us homework. If our teacher
does not give us homework, then | will go get ice
cream.

Conclusion: ]:(: we do well on '}bda‘['g Wz-r“\@'\
T wl\ 90 96" (Ce. (reqwm.
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If Maggie wakes up, then Will will cry.®)

If Murphy barks, then the neighbors will complain.
If | stub my toe, then | will scream. ©

If Will cries, then Murphy will bark.@&)

If | scream, then Maggie will wake up @

TF T stub my toe, then the
m<3hbors will complain.
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