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Logical Connectives

The words “and”, “or”, “if...then”, “if and only if” are examples

of logical connectives. They are words that can be used to connect two
simple statements to form a more complicated compound statement.

Example of compound statement: r

\ o “If I pafgs Mth 1401 pass Mth 122 then my liberal studies mati
requirement will be fulfilled.” '] + ) Haen
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Equivalent Statements

Any two statements p and q are logically equivalent if :Hhiﬂ have
A o oxact Mesaing .

This means that p and ¢ will always have the same truth value, in any

concelvable situation.
Examples:

e “Today I have math class and today is Saturday” is equivalent to
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e “[ have a dog or I have a cat” is equivalent to

T lowg s ok or L Wauc m&\a.

Logical equivalence is denoted by the symbol =
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The Conjunction and The Disjunction

The Conjunction

If p, q are statements, their conjunction is the statement “p and q.” It
is denoted by ? N i
-~ d l
Example: f o 9
Let p: fThP number_2_1s even” —I_

Let q: “The number 3is odd” T Cﬂ? @
Then 1s a new statem
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Now consider these statements. T
s: The number 1 1s even and the number 3 js odd. @

t: The numbel 2 is even and the number 4 i odd. F

v : The number 3 is even and the number2 is odd. +
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In general, in order for p A ¢ to be true: fﬁ‘H/k () 0*""d i
howr T S Arve.

This is summarized in the following table, called a_truth table.

o _staireonmds pla[pAg
o T
2 = o%%\k\ﬁk_‘ TF f
OSMQ\\/\JA-?N FT|F
FF F

el

m\/w&b



The Disjunction Co@ Nol 2l an V>

If p, q are statements, their disjunction is the statement “p or q.” It is

denoted: P V 9\ ( or IS J,,céu#‘/{—)

Consider the following four statements. - @
q: The numlgg_r—Z i3 even% the number 3_1s odd.

r: The numb—e?l if evenforythe number 3 is odd.! [

— ~
s : The number 2 is even(or) the number 4 is oddJ-

t : The number 3 is even or the number 2 is odd.
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In order for a disjunction to be true, o#4- Gas oL Q‘f/’ﬂ"
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The only time a disjunction is false is when && 3%01—4 m Lﬂé}
ore 4olst.

This is summarized in the following table, called a truth table. Sio0
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Basic Rules for Constructing Truth Tables

1. The number of rows depends on the number of simple statements:

e | statement— 2 rows ‘—& \
-
e 2 statements — 4 rows —
=

e 3 statements — & rows
= )
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(Nb @ (pVq) =~pA~gq

e 4 statements — 16 rows—= 2:‘

2. The number of columns depends on:

e One column for each basic statement

e One column for each logical connective

P

3. The beginning columns show every possible combination of true/false

4. Each additional column is computed from previous columns
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Example 1. Make a truth table for thec following sga%t_ement:
v
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To determine if two statements are equivalent, make a truth table having
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a column for each statement. If the columns are identical, then the
statements are equivalent.
Example 2. (DeMorgan’s Laws) Show these two important logical
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These tell us:

e The negation of (‘pg i m 0 ‘
S——

e The negation of not

Example 3. Use DeMorgan’s Laws to write the negation of each
statement:

1.1 want a _carland a motorcycle.

2. My cat stays outsidet makes a mess.
3. I've fallenandJI can’t get up.

4. You study(or)you don’t getz good grade.
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Example 4. Make a truth table for gVi~«(~p A q).
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A tautology is a statement that cannot possibly be false, due to its

logical structure, aka it is always true. A contradiction.is a statement
that is always false.



