1. (10 marks) True or false? f @
Circle ‘T’ if the statement is true.
Circle ‘F' if the statement is false.
For this question, you should assume that ¢ and ¢ are WFFs of SL.

@ F If ¥ is inconsistent, then @ is not a tautology.

T @ If ¢ is inconsistent then » does not entail v.

? 3 @ “Kant believed that” is a truth functional connective.
T @ “r(Fx — Gz)" is a valid MPL WFF.

T @ If X is an inconsistent set of MPL WFFs,
then no member of X entails a member of X.

T @ If © entails ¥ then ¢ is consistent.
T @ If ¢ is a tautological conditional, then the consequent of ¢ is not inconsistent.
T @ If X is an inconsistent set of MPL WFFs, then some member of X is not valid.

@ F  The following argument can be shown to be valid in SL: “If everyone is
hungry, then Slim is not hungry. Everyone is hungry. So, Slim is not hungry.”

@ F ¢ is not a WFF of MPL.
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2. (15 marks)
Suppose that a new one-place connective ‘@", and a new two-place connective ‘#’ are
added to SL. You are informed that:
‘((A#B) — @A)’ is a tautology
‘@A’ does not entail ‘(A#B)’
‘(A#B)’ does not entail ‘@B’
‘@A’ is contingent
‘@A’ does not entail ‘(A V A)’

Fill in the truth tables for "#’ and ‘Q":

A | @A

0| T

i | @

[ bows pL. -

A | B | (A#B)

3 b 4 F

Tlr| F
Fir] T

F|F F

Circle *T' if the statement is truc. Circle ‘F' if the statement is false:

@ F (@A&B)’ is contingent.
2 @ d & ® ‘QA, (A — B) = B’ is a valid sequent.
4 i @ ‘(B#A) is logically equivalent to ‘(B&A)'.

T (F) "(@A#B)’ does not entail ‘(B V A)"
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3. (10 marks)

For each of the follounng:
Circle “tautology” if it is a WFF of SL that is a tautology.
Circle “contingent” if it is a contingent WFI of SL.
Circle “inconsistent” if it is an inconsistent WFF of SL.
Otherwise, don't circle anything.

tautology

tautology

taytolo

taufoldi
tol

-5

Zx

ta Y
tautology
tautology

o

tautology

(A e (B —
contingent

A))

((AV (B&C)) — (AV ()
contingent

((A& ~ B) V (A& B))

confingent

s

((A& ~ A) vV (BV ~B))

contingent

(A= C)=(A4-0))
contingent

(B —(A—B))

contingent

(A — (C&(AV B)))

(A= B)V(B — A))

contingent

((A o B) = (AV.C

COIl

e

) —

(A&())

inconsistent

inconsistent

inconsistent

inconsistent

inconsistent

inconsistent

inconsistent

inconsistent

inconsistent

inconsistent
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Translate the following statements and arguments into MPL.
Preserve as much structure as possible.
Use the following translation scheme:

a: Aaron

b: Barbara

Fx: x is friendly
Gx: x is greedy

(a) If Aaron and Barbara are both greedy, then someone is friendly.

__ bomm > Al hwmans
(62> 61)> 3Fx)

(b) If everyone is greedy, then someone is. DMW\”\ > Al hmans

(Wx6x => IxG %)

(c) Aaron and Barbara are both greecly only if at least one of the two is not friendly.

((@x »8s) > (*Fa \/XF,;,))

(d) If everyone is greedy then Barbara is greedy. If someone is greedy, then he is
friendly. But Aaron is neither greedy nor friendly. So either every greedy person is not
greedy or Aaron is friendly. bg MAD - A,f/ /ﬁ(}ﬂa‘!f\,ﬂ :

(WxEx > 8s), Vx(6xIF<), (7 Ga% )
F (Yx(6x> ~6¢) V Fa)

(e) Barbara is greedy but not friendly. Aaron is both friendly and greedy. Therefore,
not everyone who is greedy is friendly. Démw% s Wl A,L(/N?/nr :

6y 3 ~Fp (Fa%G)F ~ K(6x— )
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5. (10 marks)
Is there an interpretation under which all the following MPL WFFs are true? If yes,
then give one such interpretation. If no, explain why there is no such interpretation.

~3Jz(Az& Bx) \ g :
~3dx ~ (Az — ~Bxz) A"‘- }7\/‘*’.':7)?1 /K/ﬁ?‘"/\ L/,-/\.fCA ~5‘C<7J‘ < / }Mul.? f L

Vz(~Bz V ~Cx) o .
3?1:6'.1‘ ; A/&? /é} afe O 3 /)'f. 7-!—{ anck

Noe B ame C fu/ /leA
S‘am '3 e’k&é 750\0{’17,‘!7'\

;F m@;af fracbeft) | —> /10

6. (10 marks)
Write down 4 MPL WFFs which are each consistent, but where there is no interpreta-

tion under —wf;h more than 1 of *hr’iP (i o e i /’é j Al are cousld
i (R%E) urdes no A0
(Fa #5) ;71 Jhan [ B True
(~Fa% Fi )
{ AFa¥ ~F4)
/10

I—F g5 bmif'éz/{{f);"'l_
7. (10 marks)
Give a consistent MPL WFF which is false under every interpretation which contains

less than 4 elements in its domain.

£s - : 4
] (((;?K ( Lx % o) & Ixl Ik -"/Lx))xix(’fgx X’f'x))
* T?X (."‘(,Z,&?{/‘/tx))
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8. (10 marks)

Gwe an interpretation under which * Yz H:&;:) 15 false
and * V:r Hx — Gz)" is true.

va\? bb‘ lun - /4!’/ ani nxals
H;(l X3 & /Luma/\

8 - x B & AR A :
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. (10 marks) o @

Gwve an MPL WFF that s logically equivalent to each of the following WFFs. Your
answer must include an existential quantifier if the original WFF contains a universal

quantifier, and vice versa.
(MPL WFF o is logically equivalent to MPL WFF 4 if and only if ¢ entails ¢ and 1
entails ¢.)

(a) ~Va(Hz vV Gx)
JIx ~ (HxV 6x) of Fx ("‘ng"ﬁx) or K A(He— 65,\()

(b) ~3x(~Hak ~ Gx)
Yy A (~Hx% 26x) or Vx (Hx Vax) or We (AHx—>c‘}x)

(¢) Vx(Hz « ~Gx)

Adx A (Hxe nfix) or “:7&"((Hx
or fg)("((ﬂx-?"éx)s‘(ﬂéx_?”)‘))

% ~bx) V (’th’xﬂéx))

(d) Jx(Hz&Gx)
AVx A (Hx%bx) or ~¥x (AHxV76x)
or ~V¥x (Hx > ~6x)
(e) y(Fy& ~ Fy)

Py MPLLFF K 3 nmatond
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