uri dl f\)dﬁd"m
PV
vp - not P
Conditional: The statement “If p, then g.” Symbolized by p —> ¢ is called a conditional statement. This is

also called an IM \9)\ COj’\o(\ .
p is called the Ce n_,‘\'

qis called the _COW.5-00uent

Poad 4 - conjurction @09

Conditionals and Equivalence guided notes
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Example: If { get my work done by 4 pm, then we will go for a walk.

D

“I get my work done by 4 pm.” is the M'}ecz.dev{‘_
“We will go for a walk.” is the Ca’l% u_ud‘ i

There are four possibilities:
1. T get my work done by 4 pm; We go for a walk.

2. I get my work done by 4 pm; We don’t go for a walk,
3. Idon’t get my work done by 4 pm; We go for a walk.
4

. I don’t get my work done by 4 pm; We don’t go for a walk.

\
When is the promise broken? :10" OP'\"I on 2.
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Truth Table for the Conditional: /) J,{. r o n 3—
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Important note:
The conditionol is only whn, e
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Hidden Conditional Statements:

Examples: Re-write using the if...then...connective.
1. We will go for a walk if I get my work done by 4 pm.

I&_‘Iq&t ny work. dont. oy ¢ PMJKM we Wl 9o

2. Every picture tells a story.

j.& “}'s ou (\C"W'L then tlle o Vioey.

3. No guinea pigs are scholars.

1_1_‘\*'5 L auinq. ?3% : Yhea it's ast w scholar

4. Tt is difficult to study when you are distracted.
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Example: Translate the following statements into symbols given that
p : Ldrive to work.

Np —> T
q : The dog eats my shoes. @ P

r: Milk costs $3.50 per gallon. @ r v (Ni = f)

If T do not drive to work, then milk costs $3.50 per gallon.
[ drive to work or if the dog d_o_eat my shoes then milk costs $3.50 per gallon.

e Translate into words: (~ 7V ~ p ) —>~ q using the simple statements above.
Ii M“Lk d,()e;‘\‘k cost >.Spy of T‘llon“(‘ df‘;\L s wor K,) +n
+ dog dees wol eck n thoos.

Examples: Determine the truth value of the conditional.

. F—>(427)
F>T

2. (4:11—7)—)(8<0)
T 2>+ [l )
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@ Let the statement p be false, g be true, and 7 be faEs:. What is the truth value of (~ rv p) —q?
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Example: Explain why in the statement p — |:(~ rv q) A (~ qVv p):| the statement is true if all we know is

that gis false? J_, (ov\v,glum
>

Construct the truth table for the statement: ( P A q) - ( pVv q)

_pla | Pralfva] (pra)(va)
T|T | & T
T|F

T

£ |F

-
T

T’

Yonplit cadion Xﬁx ol T
cow 1 OHF

'
=
rF

7443

e

Tautology: A statement that is always true no matter the truth values of its components is called a tautology.



Example: Construct the truth table for the statement[ INVZ C\/
/‘\ﬁl Cleac|era ffern(PA
T\TT| T | T T L
T Fl|F | T = 1
TIFIT | T |F = N
= I |IT |+ = F
TIF|FE|T |7 = A
FITI|F | ¥ = F _¥:
FlleRYT 4 F F r S T
= }P U = B &
N I

Equivalent Statements: Two statements are equivalent if they have the same truth value for every possible
situation.

[Notation for equivalent statements:
q e o>

Example: Show that p > g=~p Vv g

Example: Show that



Fill in the following truth table:
p q ~pP ~4q P4 q—>p ~P—=>~4q ~q4—2>~P

Definitions: For the conditional p — ¢
Converse: ¢ —> p

Inverse: ~ p >~ ¢q

Contrapositive: ~qg >~ p

Equivalences:

Example: Write the following for the conditional statement: If you build it, he will come.

Converse:

Inverse:

Contrapositive:

Example: If n’is odd, then 7 is odd. Write the contrapositive of this conditional.



Alternative ways to say “If p,then ¢q.

Example: If I live in Chicago, then I live in Illinois.

Living in Chicago is sufficient for living in Illinois.
Living in Illinois is necessary for living in Chicago.
I live in Chicago only if I live in Illinois.

All people who live in Chicago live in Illinois.

I live in Chicago implies I live in Illinois.

I live in Illinois if I live in Chicago.

I live in Illinois whenever I live in Chicago.

NaVvk W=

Biconditional: p ifand only if ¢ ( p is necessary and sufficient for ¢q)

Symbol:

Meaning:

What is the truth table for the biconditional?



True or False:
1. 3416 ifand only if 8 #8.
2. 6x2=14 ifandonlyif 9+7 #16.

3. 12x1#13 ifand only if 9# 7.

Construct the truth table for the statement:

(pr~q)o[(~pva)—p]



