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Due 21 November 2007 by 4:00PM.
Submit your problem seb to Ms. Loletta Li in Main Building 302. Make sure your problem
set is timestamped. Do not submit assignments by email. Late penalty: 10% for each day

late. This problem set will not be accepted after 23 November.

Answer the questions on the problem set itself. Write neatly. If the grader cannot read your
handwriting, you will not receive credit.

Be sure that all pages of the assignment are securely stapled together.
Check the course bulletin board for announcements about the assignment.

Do your own work. If you copy your problem set, or permit others to copy, you may fail the
course.



1. (15 marks) True or false? ALY @
Clircle “T” if the statement is true.
Circle ‘F' if the statement s false.

@ F  Any inductive argument can be made valid by adding one extra premise.
T @ If a set of MPL WFFs.is incongsistent and ¢ is a member of that seﬁ,
then ¢ is inconsistent with every other member Within the set.
T @ “Yr(Gx — Gy)f’ is a valid MPL WFF.
T @ “It is possible that” is a truth functional connective.
T @ The following argument can be shown to be valid in MPL: “If someone is
here, we can start. We cannot start. So, someone is not here.”
@ F If an SL WFF ¢ is a tautological ’cjonj‘uncfcion, then each conjunct of ¢ is consistent.
T @ There is no interpretation under which © Ve(Hz&Gz)" is false
and “ Ve(Hx — Gx)” is true.
T @ If X is an inconsistent set of MPL WFFs, then some member of X i inconsistent,.
@ F It X is a consistent set of MPL WFFs, then every member of X is consistent.

T @ “p(Fz — Gz)” is a valid MPL, WFF,
S
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2. (16 marks) ‘Pt @
For each of the following:

Circle “valid” if it is a valid SL sequent
Circle “invelid” if it is an invalid SL sequent.
Otherwise, don’t c_zlrrcle‘anything. _

(Ao (B A) - A
valid

('A_>B),A_>é' ' B;o
valid (‘:( )

(A— B)— C),B,~C E A > pemsirorl

invalid

f/té' J’flﬁ-‘["é’

(A& ~ A),(BV ~B) |= (CV ~C)

invalid

(~A&B) b= ~(ALB)

invalid

B—+(A |: (B — A)
valid

A& B) (AVB

vall mvahd

%@%

®

((A-+ B) = (B ~A) = C
valid invalid
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3. (21 marks) T aned /)MT, , I fbf W% mm/{{é/(
Translate the following statements and arguments into MPL. ?) ;;%M»j J/l&f&y[f‘j ,
Preserve as much structure as possible.

Use the following translation scheme:

Domain: The set of all human beings.
- m: Mary

p: Peter

Cx: x is clever.

Hx: x is happy.

Lx: x is a student in logic class.

Px: x is a professor.

(a) Either Mary is clever or Peter is happy, and Peter is clever if and only if he is a
student in the logic class.

((Cm % H;))?a’ (@Pé%l.f)))

(b) If any of the students in the logic class is clever, then no professor will be unhappy.
(Hx%C)> 4 I (I FAHR)  4r
(3 (1x%Cx) > Ve (Px>Hx))

(c) All students in the logic class who are happy are clever.

Vx(( Lx %He) > Cx)

(d) No professor will be happy unless not all students in the logic class are happy.
(v F (b Hx) Vo~ V(x> )
(Vi (peF k) V' 3x (b))

(e) All and only students in the logic class are happy.
Vr(‘( Ix & Hﬂ) ot

(Vx { x> H)\) % VX(,H)‘ "'7[)())
4



(f) Provided that Peter is a student in the logic class, Mary will be happy if and only
if she is clever.

(Lp> (Hns> CM))

(g) If every person is either clever or happy, then Peter is not a student in the logic
class. Both Peter are Mary are students in the logic class. Therefore, someone is both
not clever and not happy.

(W ( v He)=> ~Lp) , (Lp %elm) b 3 (40 % )
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. (10 marks} > PL C

Give an MPL WEF that is logically equivalent to each of the following WEFFs. Your
answer must include an existential quantifier if the original WFF contains a universal
quantifier, and vice versa. (MPL WEFF ¢ is logically equivalent to MPL WFF v if and
only if @ entails v, and 9 entails ¢.)

(a) ~Jz(Hz — Gz)
VX AlHx~> Gx) N Ve Al Hx VEGx) Vx (HxEn g")

(b} ~Va(Kz2&Grx)
Ix ’\(k/‘g{ér’x) I ( Kx VA 6 ) e (k> Aﬁvz)

(o) Iy(Fyk ~ Fy)
4)71)’ meonsilent WPL UFE 1k a a/um/‘fc/ Jran /77»64‘

(d) ~Vz(~Hz V Gx)
DAl VG) Tx~(Hx > Ex)  Ix(HxSh6)

(¢) Ve(Hz& ~ Gz)
A A X BAGr) ARV Gx) ATl Hx> 6x)
c Foo1 B
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2.8 Pt@
5. (20 marks})

Determine whether the following sequents are valid. If a sequent is valid, write “valid”.
If not, give an interpretation which shows tﬁat the sequent is not valz'a_!. 79")1 mt’@rz Elon wredir

| 32(P2&Qx), ~Pa k= ~Qa Ny _
Tnyalidl. - S ’
};V( L x A a mammed a A ,ﬁw&( C’ﬁ'M 4}7}4144‘) @Svm%,j& pfm{ 4
Gt x siprad . ' &a 3 nt-P, end
!/fn)rmfe/pmm\_ X an an !
| @f"' ey X, Bex 2 g mabe Domagn- 8 b froman 4 s
| X fﬁﬁfﬂéf‘l/) Ge x i3 a }Lo,,,m,{'_i, \
@mey 5 O Pa,~3z~(Pz— Qz) |= 22Qx "
P ard 1ot Q VadA_ '

[[ VYaPz,32Qr = Ju(Px&Qx)

Valid

ﬁ?ﬁ ﬁf’" ¢ Va(Pe — Qx), 38(Qu — Rz), Pa |= Ra  Jnvah{ |
| ' Bx R & uarmbbadsnd anmil . o> & human clld ot

J

]
i

G) :ﬂ” ng 6{
@Jo;umay 3 6?)‘ 2X3 an MM
bt @ and s - A .
f@ a s P {) V:c%’x{/ 527)4':3(&3; P(EVV;L'Q;U) Twd m{ M WWM Lcm(@l NAr\o/( !,
@ ai ntR Donains 407 5) all Keoman é@‘)fl @ﬁrweq X ,X,;e,mpw‘&
hix 3 e reate @J’ww%\if & net P
e x 2 4W @ @mz%? 2wl &
r% (Vz Pz vV VzQzY |- Vz(Pzr vV Qx)
Vo

[ (Yo(Pz = Qz) — 3y ~ Ry), % ~ Pz | (VaRz — Fy(Py&qy)) % ochalbtin wnd,
Domain: [ 48] Twalok ve

- nain: S8 9 all fsron Jedgs @ unelny 75 R
ot (P):{aj go.(w\ ?’ | ol @M_réf,:;?g both Pard @
Lt (B)- ¢ XD 4 pule | /20

Qx x5 G)szﬂjz @J’WM/T 5 el P

BUR)={adfl boxz a fude hedp @ Sone Pare nel
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6. (20 marks) 4 LP‘{;@

For each of the following, circle either "Yes” or “No”.

Is there an interpretation under which all the following MPL WEFFs are true?
Vz(Bz — Cz) '

~Nxz ~ (Azx&(DxéCx))

Jy(By& ~ Cy)

Jx(Az&(~Cx V Bz))

Yes @

Is there a consistent MPL WFI which is false under every interpretation containing
more than 17 elements in its domain?_y Hefe & suck a ;:;;f‘, 7/%1/!7/ /5 Ziljf é&fm@ STRE
¥ on, coniabing bss fhar e fperts
v W) DA i i ol Dyt by sty
“ 1} elerignde 7o K orjgmol dlomadc, but nel Haggry

Moy ofee . The LWIFE il femai
Is there a set of 7 MPL WFFs such that edch fair in {he set 1@ consisfg{t,/a be Frue .

but the entire set is inconsistent? ej P@ { A/)_a\*/@ a}

- Aa (~p V}\@a
No (VAG)  go )

Is there an interpretation under which * Va (X :v&B:z:)” is false
and “Vz(Kzx — Bz)” is true? '

No

Is there an SL WEF which contains no sentence letters other “A” and “B”, and which
entails “((A&D) — B)”, and which is entailed by “((C'V A) « (B vV A))"?

2 (il and S UJfs ane neomsilen .

N

Yes No
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