Logic, \5@3‘& Diagrams, & Truth Tables
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Venn diagram: 3 picture with that is used to represent a conditional statement or the relationship of sets of
objects. The sizes of the circles do not ’ndécate the relative sizes of the sets.

Quantifiers: words with special meanings in logic thatimply {1 ATV’

e Werepresent their meaning throughthe useof VI

¢ Some quantifier wordsare: (LA . Some A

Exarmnples:

Some toy trucks are red. . is. . None of the books were heavy

4. How many students work after schooland pn weekends?
s

What led you to this conclusion? ' - / 7 \
e After  / Week-  \
5. How many students work after sabsﬁger bn weekends? ' g;f/; / school | . ends \
What lad you to this conclusion? 7 %W;? e - ’ i ]

6. Froradhe ‘éngﬁiag;am} how fhany students are in the band?
Explain your answer,
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Term Definition Example/Notation
Statement A statement is any sentence that is either "’?%’E%é or p: Virginia Beach is in Florida F
g;gi S€ . g: Chicago is on Lake Michigan, |
Truth Value The truth value of a statement is either true or false TorF
~p {Read: notp) .
Negation A statement that has the opposite meaning and opposite truth value of ~p:. Virginia Beach is not in Florida.
an original statement. SincepisF, then~pisT
Compound . 9"
ompoun Two or more statements joined by the word ffi?ﬁ @ or 4/ Ezi pandgq
Statermnent porq
Conjunction | A compound statement formed by joini ing two or more statements using | p A g(Read: p and g)
the word and. The conjunctionp A q s true only when bothpandq Virginia Beach is in Florida (F) and
are true. Chicago is on Lake Michigan (T).
prg: T orf F }
Disjunction A compound statement formed by joining two or more statements using | pvg(Read:porg)
the word or. The disjunction p v q is true if only one (p or q) is true. Virginia Beach is in Florida {Q} or
Chi i&%ﬂ(} is on Lake Michigan (T
pvagiT Jor F




[ 1-4: Use the given statements to complete each compound statement. Then find its truth value.

p: An elephant is a mammal.
g: A square has four right angles.

r- A diameter of a circle is twice the radius.
s: Arectangle has four equal sides.
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Example of a Truth Table of ~p A q:
Jai\

Example of a Truth Tableof pA~q::

> The Venn diagram shows that a rectangle (R)
is located in the mtersecton of the set of
quadrilaterals and the set of convex polygons.
In other words, rectangles must be in the set
containing quadrilaterals amd in the set of
convex polvgons.
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Conjunctions can be illustrated with Venn Diagrams:
pand .2 A rectangle 13 2 quadniateral, and AR Potno.s
3% f:"\'id;“;;ixf TROLLEN L -
Quadriisterals, p Convex,q

Disjunctions can also be illustrated with Venn Diagrams:

All Polygons

In the Venn diagram, the disjunction is

- represented by the union of the two sets.
The union includes all polygons that are
quadrilaterals, convex, or both.

The disjunction includes these three regions:
p A~ quadrilaterals that are not convex

-p A g convex polygons that are not

Guadrilaterals, p

Convex, q

quadrilaterals

polygons that are both
quadnilaterals and convex
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