NAME

DATE

PERIOD

Determine Truth Values A statement is any sentence that is either true or false. The
truth or falsity of a statement is its truth value. A statement can be represented by using a

letter. For example,

Statement p: Chicago is a city in Illinois. The truth value of statement p is true.

Several statements can be joined in a compound statement.

Statement p and statement g joined
by the word and is a conjunction.

Statement p and statement g joined
by the word or is a disjunction.

Negation: not p is the negation of
the statement p.

Symbols: p A\ g (Read: p and q)

Symbols: p\/ q (Read: p or g)

Symbols: ~p (Read: not p)

The conjunction p /\ g is true only
when both p and q are true.

The disjunction p\/ gis true if p is
true, if g is true, or if both are true.

The statements p and ~p have
opposite truth values.

Exampla Y Write a compound
statement for each conjunction. Then
find its truth value.

p: An elephant is a mammal.

q: A square has four right angles.

a.p/\gq

Join the statements with and: An elephant
is a mammal and a square has four right

angles. Both parts of the statement are
true so the compound statement is true.

b. ~p A ¢q
~p is the statement “An elephant is not a
mammal.” Join ~p and q with the word
and: An elephant is not a mammal and a
square has four right angles. The first
part of the compound statement, ~p, is
false. Therefore the compound statement
is false.

Exercises

Examp!.e 2 Write a compound
statement for each disjunction. Then
find its truth value.

p: A diameter of a circle is twice the radius.
q: A rectangle has four equal sides.

a.pVq
Join the statements p and g with the
word or: A diameter of a circle is twice
the radius or a rectangle has four equal
sides. The first part of the compound
statement, p, is true, so the compound
statement is true.

b. ~pV/ q

Join ~p and g with the word or: A
diameter of a circle is not twice the
radius or a rectangle has four equal
sides. Neither part of the disjunction is
true, so the compound statement is false.

Write a compound statement for each conjunction and disjunction.

Then find its truth value.

p:10 + 8 =18 g: September has 30 days.
1.p and ¢
2.porr
3.qorr
4. g and ~r
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r: A rectangle has four sides.
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Logic

Truth Tables One way to organize
the truth values of statements is in a
truth table. The truth tables for
negation, conjunction, and disjunction
are shown at the right.

_Example 1

Construct a truth
table for the compound
statement g or r. Use the
disjunction table.

PERIOD

2-2, Study Guide and Intervention (continuedq)

compound statement p and (g or r).
Use the disjunction table for (g or r). Then use the

conjunction table for p and (g or r).

Negation Conjunction Disjunction
P |~pP p| g |pPAq p| a|prPvae
T F T T T T T
F T T|F F T F x
FIT F F| T i
F|F| F F| F| F
___5?‘“_"'-'1’ 12 2 Construct a truth table for the

q r (qgorr pl g r | gorr|{pand(gorr)
T i T T T € T i
T|F| T T|T|F| T I
F T T T F T T T
F|F| F T|F|F| F F
F T T T F
FI T|F| T F
FIF|T]| T F
F| F|F F F
- Exereisest
Contruct a truth table for each compound statement.
l.porr 2. ~p\ ¢ 8.q\~r
4.~pAN~r 5.(pandr)org
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Use the following statements to write a compound statement for each conjunction
and disjunction. Then find its truth value.

p:—3—-2=-5
q: Vertical angles are congruent.
m2+8>10

s: The sum of the measures of complementary angles is 90°.

1.p and ¢
8. p/NF
3.pors
4.r\/s
5.p/\ ~q

6.q\/ ~r

Copy and complete each truth table.

% p q | ~p |~pNq|~(~p/\qg) i P q | ~q | pV~q
T T T T F
T F T F T
F T 3 T F
F F F F T

Construct a truth table for each compound statement.

9. ~qg/N\r 10. ~p \/ ~r
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Use the following statements to write a compound statement for each conjunction
and disjunction. Then find its truth value.

p: 60 seconds = 1 minute
g: Congruent supplementary angles each have a measure of 90.
ri—-12+11 < -1

1.p Ng
2eg g v
3.~pVaq
4, ~p N\ ~r

P Copy and complete each truth table.

N ~p | ~9 |~PV~q 6’

~p | ~pV q|pPA(~PV Q)

M| M Hd] |
m|H|m|d|Q
O M e T e B I~
MM |

Construct a truth table for each compound statement.

7. g9\ p I\ ~q) 8. ~qg/N\(~pVq

SCHOOL For Exercises 9 and 10, use the following
information.

Work
After
School
5

Work
Weekends
17

The Venn diagram shows the number of students in the band
who work after school or on the weekends.

9. How many students work after school and on weekends?

10. How many students work after school or on weekends?
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