Solutions to Workbook Exercises

Unit 6:

Tautologies, Contradictions and Contingencies

Exercise “Proper Logical Form” —1

A—B p—q
A — (A—>B) p—(P—0
(A—>B)—>A (P09 —>p
(AvB)—>(-A=-B) (pva —(~p=-~0)
~(Ae~(B —~A)) ~(pe~(@—~p)
A p

Exercise “Proper substitution instances”

The following are all proper substitution instances of the following propositional
forms that use only the propositional constants: A, B, C.

pe-p Ae-~A Be-~B Ce~C
p—(P=p) A—(A=A) B— (B=B) C—-(C=0Q
p—>@vp A—-(BvVA) A->(CvA B->(AvB) B-(CvB) C—-(AvC C—(BvC)
p=(p—> 9 A=(A>B) A=(A->C B=B->A B=B->C C=(C—A) C=(C— B)
p=(q—>q A=B->B) A=(C—>C B=(A>A) B=(C—>C C=A->A) C=(B- B)

~(p—0g v (~-p—>-0

~(A —>B) v (<A > ~B)
~B—A) v (-B—>-~A)

~(C—>A) v ((C—> ~A)

~(A > C) v (A = ~C)
~(B—C) v (-B— ~C)

~(C—->B) v (-C— ~B)

~(p—a v (~g—>-~p

~(A > B) v (~-B > ~A)
~B—>A) v (A —> ~B)

~C—>A) v (A —>~0)

~A—>C) v (~C—> ~A)
~B—->C) v (-C— ~B)

~(C—->B) v (-B—>~C)
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Exercise “Proper Logical Form” —2

Connect the propositions with their proper logical forms.

If Ann passes logic
then she will either get
married or she will find
herself another
boyfriend.

If Ann passeslogic

then she will need

neither Bert's help nor
hislove.

If Ann does not pass

logic, then she will
need to retake it, but if
she passes then she will

not need to retake it.

.

(~p—0q)e(p—~0q)

p—>(qvr)

p—>(~qe-~T)

If Ann does not pass
logic, then Bert will do
all he can to help her;
and, indeed, Ann will
not pass logic.

I

(~p—>0q)e~p

e

If Chris buys ice-cream
then he will buy neither
cookies nor tea

If 10isdivisibleby 5
then 10 is divisible by
1and 2.

If Chris does not buy
ice-cream then he will
be miserable, but if he
does buy ice-cream
then he will not be
miserable.

If 20 isdivisible by 2
then if 40 is the result
of multiplying 20 by 2
then 40 is divisible by
2 aswell.

If Chris does not buy
ice-cream then he will
be miserable; in fact,
Chriswill not buy ice-
cream.

Either 10 isdivisible
by 2 or 10 is not

divisible by 2 but by 1.

If Chris buys ice-cream
then he will eat it either
immediately or within
an hour.

10isdivisible by 5 if
and only if 10 isthe
product of 5 with some
number.

L

pv(~peq)

pP=q

p—(qer)

p—>(q—r)

e

If you plant a seed then
if you carefor it
properly, you will
enjoy abeautiful plant.

If there is thunder,
thereis usually some
heavy rain and hail.

Coffeeisgood if and
only if it has half-&-
half init.

Chriswill either get a
dog, or hewon't get a
dog but a cat.
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Exercise Tautology—Contradiction—Contingency—1

Using the truth table method, determine whether a given propositional form is a
tautology, a contradiction or a contingency. For each case, provide a precise

justification.
@
P pvp

T 7vT | T
Fl FvF | F
The propositional form pv p is a
contingency because there is at least one
row where it is true (viz. row 1) and at
least one row where it is fase (viz.
row 2).

(©

P|] P—p

T ToT | T
Fl FoF | T
The propositional form p— p is a
tautology because it is true in al rows of
the truth table

(€

Pl p—-p |
T| T>~-T | T>F | F |
FlFo~F | Fo>T | T |

The propositional foom p— ~p is a
contingency because there is at least one
row where it is true (viz. row 2) and at
least one row where it is false (viz.
row 1).

(9)

p| p=-p |
T| T=~T | 7=F | F ]
Fl F=~=F | F=T | F |

The propositiona form p= ~p is a
contradiction because it is false in al
rows of its truth table.

(b)

P} pep

T| TeT | T
FIl Fer | F

The propositiona form pe p is a
contingency because there is at least one
row where it is true (viz. row 1) and at
least one row where it is false (viz.
row 2).

(d)

P pP=p

T T=T T
F F=F T

The propositional form p= p is a
tautology because it is true in al rows of
the truth table

()

P] P—P

T ~-T>T | F>T | T

Fl F>F | ToF | F

The propositional foom ~p— p is a

contingency because there is at least one
row where it is true (viz. row 1) and at
least one row where it is fase (viz.
row 2).

(h)

Pl ~P=p

T) ~T=T F=T F
F| ~F=F T=F F

The propositional form ~p= p is a
contradiction because it is fase in dl
rows of its truth table.
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(i)

()

Pl ~(pe—~p) Pl ~(pVv~p)
T ~(Te~T) | «(TeR) |~A|T T ~0v-T) | ~OvhA [-M]F
Fl ~(Fe~P) | ~FeT) [~B]T FIl~Fv-H | ~FvT) |-D]F

The propositional form ~(p e ~p) is a
tautology because it is true in al rows of
its truth table.

(k)

Pl ~p

T ~-T|F
FI~F [T

The propositiona form ~p is a
contingency because there is at least one
row where it is true (viz. row 2) and at
least one row where it is false (viz.
row 1).

The propositional form ~(p v ~p) is a
contradiction because it is fase in dl
rows of its truth table.

0]
P P p
TIT or T
Fi F F

The propositional form p is a
contingency because there is at least one
row where it is true (viz. row 1) and at
least one row where it is fase (viz.
row 2).

Exercise Tautology—Contradiction—Contingency—2

Using the truth table method, determine whether a given propositional form is a
tautology, a contradiction or a contingency. For each case, provide a precise

justification.

@ (b)

Pldj (peg —p PlAdj p—=>(peq)
TIT)TeDo>T| Mo>T| T TITToTeD | ToM] T
TIF|(TeR)T| A>T T TIF|ToTeR) | To@® | F
FIT|(FeT)>F| A >F| T FIT|FoEFEeT) | Fo@® | T
FIF|](FeP)o>F| AoF]L T FIFIF>(FeR) | Fo>@® | T

The propositional form (pe ) —» pisa
tautology because it is true in al rows of
itstruth table.

The propositional form p — (pe Q) isa
contingency because there is at least one
row whereitistrue (viz. rows 1, 3, 4) and
at least one row where it is false (viz.
row 2).

Logic Self-Taught — Solutions to Unit 6. Tautologies, Contradictions and Contingencies

S6-4



(© (d)

Plal (pva—p Plajlp—>(pva
TITIOv)S>T| Mo>T| T TITITo0OvD | ToM| T
TIFIOVE ST | Mo>T| T TIFIToTvH | ToM| T
FIT|(FVvT)>F| Mo>F| F FITIFoFv) | FoM] T
FIF|FVvRH>F| Ao>F]L T FIFIFS(FVR | F>@® | T

The propositional form (pv q) — pisa The propositional foomp — (pv Q) isa
contingency because there is at least one tautology because it is true in al rows of

row whereitistrue (viz. rows 1, 2, 4) and itstruth table.
at least one row where it is false (viz.

row 3).

(€)

Pla] (P—>a)—(Q—>Dp)

TIT) (To>D>T-7T | M->M]1 T

TIF] To>F)->F->T) | (> T

FIT] F>T)>(T->F | (M->(F F

FIFl FoB->F->F | (T)Y>(T) T

The propositional form (p — g) — (q — p) isa contingency because there is at least
one row where it istrue (viz. rows 1, 2, 4) and at least one row where it is false (viz.
row 3).

(f)

pPla] (pP=09—(-q—=>-p)

TIT] (T>T) > (T->-T) (T->T)->F—-F M- T
TIFl T>FH>(CFF>-T) (T>F->(T-F GEIGH I
FITI F>T) > (T->~F F>T)->(F->T) M- T
FIF] (F5F)—>(F->-~F F=>F)->((T->T) M->@@ T

The propositional form (p — q) — (~q — ~p) is a tautology because it is true in all

rows of its truth table.

(9)

P|lg p=[pv(p— 9]

TIT] T=[Tv(T>T) T=[Tv (T T=[T] T
T|F T=[Tv(T—>F) T=[Tv (F)] T=[T] T
FIT F=[Fv (F—>T)] F=[Fv(T)] F=[T] F
FIF F=[Fv (F— F)] F=[Fv (T)] F=[T] F

The propositional form p=[p v (p — )] isa contingency because there is at least
one row where it is true (viz. rows 1, 2) and at least one row where it is false (viz.
rows 3, 4).
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Pl q [Pe(pP—0Q]—q

T|T [Te(THT)]>T [Te(T)] T [T] T T
T|F [Te(To>F]—>F [Te(F]>F [F] > F T
F|IT [Fe(F>T)] >T [Fe(T)]>T [F]->T T
F|F [Fe(F>F)]>F [Fe(M]>F [F] > F T

The propositional form [p e (p — g)] — g is atautology because it istruein all rows
of itstruth table.

(i)

Pla] [pe(P—q]—~1

TIT] [Te(T>T)]—>~T [Te(T)] > F [T]>F F
T|F [Te(T>F]—>~F [Te(FA]>T [F]>T T
FIT] [Fe(F>T)]—>~T [Fe(M]>F [F] > F T
FIF [Fe(F—>F)]—>~F [Fe(M]>T [F]->T T

The propositional form [p e (p — )] — g a contingency because there is at least one
row where it is true (viz. rows 2, 3, 4) and at least one row where it is false (viz.

row 1).

1))

Pl al {[pe(p—>0q]—a}

TITI{[Te(@T=>N]->T} | {[TeM] =T} | A[T]>T} | AT F
TIFI{[Te(MT>RA]=>F [ {[Te(A]=>F | {[FI=->F |[A{T}| F
FIT|H{[Fe(F=>MD]>T} |{[FeMI>T} |A{[A->T} | AT} F
FIFl{[Fe(F=>PBl=F |[{[FeM—->F [{[FI=>F | {T}} F

The propositional form ~{[p ® (p — q)] — q} isacontradiction because it isfalse in
all rows of itstruth table.

Exercise Tautology—Contradiction—Contingency—3

Using the truth table method, determine whether a given propositional form is a
tautology, a contradiction or a contingency. For each case, provide a precise

justification.

€) (b)

Plaq)] ~(Ped Pla)] ~pv-—q

TIT) ~(TeT) ~(T) F T|T| ~Tv-~T FVF F
T|F] ~(TePR ~(F) T T|F| ~Tv-~F FvT | T
FIT|] ~(FeT) ~(F) T FIT] ~Fv-~T TvE | T
FIF| ~(FeF ~(F) T FIF] ~Fv-~F TvT | T

The propositiona form ~(pe ) is a The propositional form ~pv ~q is a
contingency because there is at least one contingency because there is at least one
row whereit istrue (viz. rows 2, 3, 4) and row where it is true (viz. rows 2, 3, 4) and
at least one row where it is false (viz. at least one row where it is false (viz.

row 1).

row 1).
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(©) (d)
pPldl (pva)—>—~p pPla] p—>(pva

TIT]avD)>-~T| M>F] F TIT|~T>avD | FoM| T
TIF|(Tvh>~T| M>F] F TIF| ~-T>Tvh | FoM| T
FIT|]FvT)>~F| M>T] T FIT| Fo@FEVT) | ToML T
FIFIl FVvhD>~F| A>T T FIF| Fo(Fvh | To5@® ] F

The propositional foom (pv ) —» ~pisa
contingency because there is at least one
row whereit istrue (viz. rows 3, 4) and at
least one row where it is fase (viz.

The propositional form ~p — (pv Q) isa
contingency because there is at least one

row where it is true (viz. rows 1, 2, 3) and
at least one row where it is false (viz.

rows1, 2). rows 4).

(€)

pla)] (P—>a=(-pva)

T|T|] M>TN=CTvT) | (M=FVvT) (T)=(T) T
T|F|] MT>FA=C-TvF | FA=Fvh (F) =P T
FITI F>T)=CFvT) | (M=(TvT (T)=(T) T
FIF] F>F=FvF) | M=(TvkH (T) =(T) T

The propositional form (p — q) = (~p v Q) is atautology becauseit istruein al rows

of itstruth table.

()

Pla) ~(P—>a)=(-pva)

TIT) ~To>T=CTvT) | ~T=FvT) F=(T) F
TIFl (To>F=(TvE | ~F=(FvF T=(F) F
FIT| ~F5T)=(~FvT) |~(T)=(TvT) F=(T) F
FIF|] ~F5>FP=(~FvF | «(T)=(TVvF F=(T) F

The propositional form ~(p — ) = (~p v q) isacontradiction because it isfasein all

rows of its truth table.

(9)
P laj ~(P—0a=(pe~0q)
T|IT] (T>T)=(Te~T) | ~(T)=(TeF) F=(F) T
TIF|] (ToF=(Te~F) | ~(F)=(TeT) T=(T) T
FIT] (F>T)=(Fe~T) | ~(T)=(FeF) F=(F) T
FIF] (F>F)=(Fe~F) | ~(T)=(FeT) F=(F) T

The propositional form ~(p — q) = (p ® ~q) isatautology because it istruein all rows

of itstruth table.
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Pla)] P—=9—[pv(p—0)]

T|IT| (TT)>[TVv(T>T) T[T v (T)] T —[T] T
TIF| (T>F) > [Tv(T—>HF)] F—[Tv(F)] F—[T] T
FIT)] (F>T) ->[Fv(F>T)] T - [Fv(T)] T—|[T] T
FIF] (F>F >[Fv(F>P)] T [Fv(T)] T —[T] T

The propositional form (p — q) — [p v (p — )] isatautology becauseit istruein all
rows of itstruth table.

(i)

pla} [pv(P—>9]l—=>(P—0

T|IT] [Tv(T>T]>(T->T) [Tv ()] > (T) [T]>T T
TIFl [TvV(T>P]>(T—->F [Tv(P] - P [T] > F F
FIT] [FV(F>T)]>(F->T) [Fv(T)] — () [T] > T T
FIF] [FVvV(F>PF]—>(F—>F) [Fv(T)] — () [T] > T T

The propositional form [p v (p — g)] — (p — Q) isa contingency because thereis at
least one row where it istrue (viz. rows 1, 3, 4) and at least one row where it is false
(viz. row 2).

=

[(P—=ge@=N]=>(pP—>T)

[(ToT)e(ToST)]>(T—>T)

[(MeM] =)

[T] = ()

[(ToT)e (TR >(T>F

[(Me@)] > (F)

[F] = (F)

[(ToRe(F->T)]>(T—->T)

[(F) e (M] = (T)

[F] = (T)

[(To>Fe(F>F]—>(T—>F)

[(F) e (M] = (F)

[F]1 = (F)

[(F>T)e(To>T]>(F->T)

[(MeM] =

[T] = ()

(FoT)e(ToRl = (FoF)

[(M @] - ()

[F] = (T)

nn|n|nddd]d o =
mimH|H|m|mH|d |
T4l |=

[F>F)e(F>T)] >(F—>T)

[(MeM] = ()

[T] = (T)

—|||d|d||H

[F>F)e(F>F]—>((F—>F)

[(MeM] =

[Tl =

—

The propositional form [(p — ) ® (Q — r)] — (p — r) isatautology becauseit istrue
inal rows of itstruth table.
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Exercise “Logical and Contingent Truth and Falsehood”

C: Cancun isthe capital of the Mexico —false

E: El Dorado isthe capital of the Mexico —false

M: Mexico City isthe capital of Mexico —true

U: Washington, D.C. isthe capital of the U.S.A. —true

(a) If Washington, D.C. is the capital of the U.S.A. then Mexico City is the capital of

Mexico.
Symbolization: { U — M
Truth-value calculation: T ? T
Proper logical form: —(
P19 P—=q

T|T T-T T

Truth-table: | | T | F T—>F F

FIT F-T T

FIFI FoF T

The propositional form is:

a contingency

because:

thereis at least one row whereit istrue (row 1, 3, 4) and there
is at least one row whereit isfalse (row 2)

The proposition is:

contingently true

because:

the proposition is true while its propositional form is a
contingency

(b) If Washington, D.C. is the capital of the U.S.A. then Washington, D.C. is the

capital of the U.S.A.

Symbolization: | U —» U
Truth-value calculation: T ? T
Proper logical form: —-p
p P—>p
Truth-table: | | T T->T T
Fl FoF T
I
The propositional form is: | a tautology
because: | itistruein all rows of itstruth table.
The proposition is: | logically true

because:

its propositional form is a tautology.
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(c) If Cancun isthe capital of Mexico then Cancun is the capital of Mexico.

Symbolization: | C — C
Truth-value calculation: F ? F
Proper logical form: - p
p pP—=p

Truth-table: || T T>T T
Fl FoF T
.
The propositional form is: | a tautol ogy
because: | itistruein all rows of itstruth table.
The proposition is: | logically true

because:

its propositional form is a tautology.

(d) Either Cancun is the capital of Mexico or Cancun is the capital of Mexico.

Symbolization: | C v C
Truth-value calculation: F \I/:F
Proper logical form: vp
P pvp
Truth-table: T Tv T T
Fl FvF F

The propositional form is:

a contingency

because:

thereis at least one row where it istrue (row 1) and thereis at
least one row whereit isfalse (row 2)

The proposition is:

contingently false

because:

the proposition is false while its propositiona form is a
contingency

(e) Either Cancun is the capital of Mexico or Cancun is not the capital of Mexico.

Symbolization: | C v ~C
Truth-value calculation: F \_/|_~F
Proper logical form: v ~p
Pl pv~p
Truth-table: [ | T| Tv~T | TVvF I T
FIFV~F| FvT I T
The propositional form is: | a tautology

because:

itistruein al rows of its truth table.

The proposition is:

logically true

because:

its propositional form is a tautology.
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(f) If either Cancun or Mexico City is the capita of Mexico then Cancun is the

capital of Mexico.

Symbolization:

(CvM)—>C

Truth-value calculation:

(FvT)>F
(M-—-F
F

Proper logical form:

Pvg—p

Truth-table:

p

Pla] (pvag —p
TITITVvT)>T
T
F

M->T
(M->T
(M—>F
(F)—=F

FlaovhoT
T (FvT) >F
FIFl(FvPh SF

I—|-n—|—|

The propositional form is:

a contingency

because:

thereis at least one row whereit istrue (row 1, 2, 4) and there
is at least one row whereit isfalse (row 3)

The proposition is:

contingently false

because:

the proposition is false while its propositional form is a
contingency

(g) If Cancun isthe capital of Mexico then either Cancun or El Dorado is the capital

of Mexico.
Symbolization: | C — (C iV E)
F—(FvF)
Truth-value calculation: | F — (F)
T
Proper logical form: - (p \V; q)
P9} p—>(Pva)
TITIT>TvT) | T>M]) T
Truth-table: (| T|FITS>(TVvRE | To>M| T
FITIFsEVDIFM] T
FIF[F>EvD | FB | T
The propositional form is: | a tautology
because: | itistruein all rows of its truth table.
The proposition is: | logically true

because:

its propositional form is a tautology.
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(h) If Mexico City is the capital of Mexico then either Cancun or Mexico City is the

capital of Mexico.

Symbolization: [ M — (C v M)
T ((FvT)
Truth-value calculation: | T — (T)
T
Proper logical form: - (q \Y p)
plaj p—>(Qvp)
TIT|T>TvT) | T>M]) T
Truth-table: | | T |F| T>(FvT)| T[T T
FITlFoavh | Fom| T
FIFIF>FvR | Fs>® ] T
I
The propositional form is: | a tautol ogy
because: | itistruein all rows of its truth table.
The proposition is: | logically true

because:

its propositional form is a tautology.

(i) Neither Cancun nor El Dorado are the capital of Mexico.

Symbolization: | ~C e ~E
~Fe~F
Truth-value calculation: | T e T
T
Proper logical form: ~pe~Q
P9 ~Pe—q
T|T] ~Te~T | FeF]F
Truth-table: T|F ~T e ~F FeT F
FIT ~Feo~T TeF | F
FIF] ~Fe~F | TeT|]T
I

The propositional form is:

a contingency

because:

thereis at least one row where it is true (row 4) and thereis at
least one row whereitisfase (row 1, 2, 3)

The proposition is:

contingently true

because:

the proposition is true while its propositiona form is a
contingency
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(1) Neither Cancun nor Mexico City are the capital of Mexico.

Symbolization: | ~C e ~M
~Feo~T
Truth-value calculation: | T e F
F
Proper logical form: ~p e ~(Q
PlA ~Pe—q
T|T| ~Te~T | FeF|F
Truth-table: || T | F ~T o ~F FeT F
FI[T| ~Fe~T | TeF]|F
FIF] ~Fe~F |[TeT|T
S—

The propositional form is:

a contingency

because:

thereis at least one row where it is true (row 4) and thereis at
least one row whereitisfalse (row 1, 2, 3)

The proposition is:

contingently false

because:

the proposition is false while its propositiona form is a
contingency

(k) Either Cancun or Mexico City are the capital of Mexico, but not both.

Symbolization:

(CvM)e~(CeM)

(FvT)e~(FeT)

Truth-value calculation: (T) ¢ ~(F)
TeT
T
Proper logical form: | (pv ) e ~(p ® Q)

P[g] (pvag) e~(peq)
TITITvTe~TeT) | (e~ |[TeF|F

Truth-table: TIF (T \V; F) ° ~(T ° F) (T) ° ~(F) TeTIT
FIT|(FvT)e~[FeT) | (T)e~(F) | TeT|T
FIFlFvRe<Fen[A-F [F.-T]F]

The propositional form is:

a contingency

because:

thereis at least one row where it istrue (row 2, 3) and there is
at least onerow whereitisfalse (row 1, 4)

The proposition is:

contingently true

because:

the proposition is true while its propositional form is a
contingency
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(I) Cancun is the capital of Mexico, however, neither EI Dorado nor Cancun is the

capital of Mexico.
Symbolization: | C e (~E ° ~C)
Fe(~Fe~F)
Truth-value calculation: Fe (T * T)
Fe(T)
F
Proper logical form: ° (~q ° ~p)
Pldjpe(=ge~p
T|T|Te(~Te~T)| Te(FeF) | Te(F) F
Truth-table: | | T | F|| Te (~Fe~T) | Te(TeF) | T e (F) F
FI|T|Fe(~Te~F) |[Fe(FeT)|Fe(F) F
F|F|Fe(-Fe~F) [Fe(TeT)[Fe(M] F

The propositional form is:

acontradiction

because:

itisfalsein al rows of its truth table.

The proposition is:

logically false

because:

its propositional form is a contradiction.

(m) Cancun isnot the capital of Mexico while El Dorado is the capital of Mexico.

Symbolization: | ~C e E
~FeF
Truth-value calculation: | T e F
Proper logical form: ~peq
P9 ~Ppeq
T|T| ~TeT |FeT|F
Truth-table: TIF ~TeF FeF F
FIT] ~FeT | TeT|T
FIF ~FeF TeF | F

The propositional form is:

a contingency

because:

thereis at least one row where it is true (row 3) and thereis at
least onerow whereitisfase (rows 1, 2, 4)

The proposition is:

contingently false

because:

the proposition is false while its propositiona form is a
contingency
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(n) Cancun is the capital of Mexico provided that El Dorado is not the capital of

Mexico.
Symbolization: | ~E — C
~F—>F
Truth-value calculation: | T — F
F
Proper logical form: | ~p —
P19 P—=9
T|T] ~T>T |Fo>T]T
Truth-table: | | T | F ~T>F FSEILT
FIT] ~-F->T T->T)T
FIFl ~F>F | T>F]F
B

The propositional form is:

a contingency

because:

thereis at least one row whereit istrue (row 1, 2, 3) and there
is at least one row whereit isfalse (rows 4)

The proposition is:

contingently false

because:

the proposition is false while its propositional form is a
contingency

(o) Either Cancun is the capital of Mexico just in case Cancun is not the capital of
Mexico or El Dorado is the capital of Mexico just in case El Dorado is not the capital

of Mexico.

Symbolization:

(C=~C)v (E=~EF)

(F=-P)v (F=-P)
Truth-value calculation: (F = T) v (F = T)
P v(F)
F
Proper logical form: | (p=~p) v (g = ~Qq)
Plaf (p=~p)v(g=~q)
T|T)|(T=~T)vT=~T)|(T=FvT=F) | FHVEI]LF
Truth-table: | | T | F| (T=~T)v(F=~F) | (T=FVv(F=T)| (Vv (P F
FIT[(F=—Av(T=-T) [F=D)v(T=R | AvE[F
FIFIF=-Av(FE=-H [F=Nv(E=D | A vE|F]
The propositional form is: | a contradiction
because: | itisfalsein al rows of itstruth table.
The proposition is: | logically false
because: | its propositional form isa contradiction.
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