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All references to Tarski's World are as described in the prescribed book: Language, Proof and
Logic
SECTION A

QUESTION 1 24 marks

This section, consisting of twelve multiple choice questions, should be answered in your
examination book (NOT on a multiple choice sheet). In each case, simply write down the
number of the question followed by the number of the chosen option, for example if you
choose option 4 for question 1(i} you should write 1(i) 4.

TARSKI WORLD FOR QUESTIONS i, ii AND iii

The Tarskt world given below 1s used in questions 1, n and m of Section A The symbols used to
indicate the form of the blocks in the world are explained below the table An example of an entry Is
(a T, S) which indicates that the block in that location is called a, 1t is a tetrahedron, and 1t 1s small

b a
D,.M C,L
d c
T8 CS
Shape indicated as follows Size indicated as follows
C cube L- large
T tetrahedron M medium
D dodecahedron S small
Question 1(i) 2]

Consider the following two FOL sentences in the biocks language The two sentences are followed by

four options Write down the number only of the correct option.

Sentences

11 RightOf(c,d) » — LeftOf(d, c)
12  Cube(c) A Small{c)
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Optons
1 Sentence 1 1 and sentence 1.2 are true in the Tarski world given above
2 Sentence 1 11s true and sentence 1 2 1s false in the Tarsk world given above
3 Sentence 1.11s false and sentence 1 2 1s true in the Tarski world given above.
4 Sentence 1 1 and sentence 1 2 are false in the Tarski world given above
Question 1(ii) 2]

Consider the following two FOL sentences In the blocks language The two sentences are followed by

four options Write down the number only of the correct option.

Sentences
21 Ix Yy (Tet(y) » Medium (y))
22  Dodec(b) — Smaller(b, c)
Options
1 Sentence 2 1 and sentence 2.2 are true in the Tarski world given above
2 Sentence 2 11s true and sentence 2 2 1s false in the Tarski world given above
3 Sentence 2 1 1s false and sentence 2 2 Is true in the Tarski world given above.
4 Sentence 2 1 and sentence 2 2 are false in the Tarski world given above.
Question 1(iii) (2]

Consider the following two senfences in the blocks language The two FOL sentences are followed by

four options Write down the number only of the correct option.

Sentences

31
32

Dodec{b) A Large(b)
FrontOf(d.b)

Options.

1

2
3
4

Sentence 3 1 and sentence 3 2 are true in the Tarski world given above
Sentence 3 1 1s true and sentence 3 2 1s false in the Tarski werld given above
Sentence 3 1 1s false and sentence 3 2 1s true In the Tarski world given above
Sentence 3 1 and sentence 3 2 are false in the Tarski world given above
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Question (iv) (2]

Consider the FOL sentence below and then write down the number of the option indicating a correct
English translation

FOL sentence

Jx(Pet(x) A~ owned(john,x) — Fed(ohn,x.t})

Options
1 John owned the pet which was fed by him at time t
2 John owns the pet
3 John fed the pet at time t
4  All the pets were fed by John

Question (v) (2]

Consider the English sentence below and then wnite down the number of the option indicating a
correct FOL translation

Enghsh sentence

All the patients who are involved in an accident are admitted in the hospital

Options
1 Ix[(Hospital(x) — (Accident{x) A Hospital(x))]
2 vx[(Hospital(x) — Accident(x)} A Hospital(x}]
3 wvx[{Patient(x) A~ Accident(x}) — Hospital(x)]
4 vx[(Patient(x) A Hospital(x)) — Accident(x)]

Question (vl) (2]
Consider the FOL sentence below and wnte down the number of the option giving a correct
Disjunctive Normmal Form (DNF) of the sentence (Do not guess but derive the DNF by rough
work.)

“(-AvBv-BAa-Cv(Dv-A

Options

1 AA-B)v (-Bv_CvD vA

2 AA-B)v(-BvC)vD A=A
3 (AAﬁB)V-ﬁBV—lC)VDV—\A
4 (wAvBv (Ba-C)v (Dv A
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Question 1{vii) {2]
Consider the FOL sentence below and wnte down the number of the option giving a correct

Disjunctive Normal Form (DNF)} of the sentence

—(AAC)A(BAC)VICAI(AVB)

Options

(A v =C) v (B A ~C) v (C A A) v (C A B)
(-A A —C) A (=B A =C) v (CAAvI(CAB)
(AAC)v (=B A—C)v(CaAvI(CaB)

(WA A C) A (=B A —=C)v(CAA)v(CAaB)

Question 1(viii) {2}
Consider the FOL sentence below and write down the number of the option giving a correct Negation

Normal Form (NNF) of the sentence

== [Happy(max) a - (- Likes(carl, clawre) v - Likes(clare, carl))]

Options

1

[Happy(max) A {Likes(carl, claire) A Likes(clare, carl))]

2 - Happy(max) v —(- Likes(car, claire) v =Likes(claire, car))
3 ~Happy(max) v (~- Lkes(carl, clare} A --Likes(claire, carl))
4 - Happy(max) v (Likes(carl, clare) A Likes(claire, carl))
Question 1(ix) [2]

Given the following three sentences in the blocks language and the joint truth table below, wnte down
the number of the option giving the correct interpretation of the truth table.

—:PVQ
—|PV—|R
P—-(Q A R)
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M| =M M|
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Options

1 The third sentence 1s neither a tautological consequence nor a logical consequence of the first
and second sentences

2. The third sentence I1s a tautological consequence and a logical consequence of the first and
second sentences

3 The third sentence 1s a tautological consequence but not a logical consequence of the first and
second sentences

4 The third sentence 1s a logical consequence but not a tautological consequence of the first and
second sentences

Question 1{x) (2]

Consider the parhial truth table below for the following sentence and then write down the number of
the option giving the correct interpretation of the truth table

~«A v (BAC))v C)

A[B [C|BAC |[(AVBAC) |[~(AvBAC)| ~(AvB A C)vG
T[T T T T F T
TITI|F F T F F
T F[T| F T F T
TIF{F] F T F F
FI1T|T] T T F T
FITIF| F F T T
FIFI|T| F F T T
FIFIF| F F T T
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Options
1 The sentence Is a tautology
2 The sentence I1s logically equivalentto (A v=(B A C))v C)
3. The sentence I1s not a tautology but TT-possible
4 The sentence Is not well-formed
Question {xi) 2

Constder the argument below and then write down the number of the option giving the correct
evaluation of the argument

All students who study hard get good marks
Jacob 1s inteligent

Jacob got good marks

Options

1 The argument 1s both sound and vahd

2  The argument i1s sound but not vaihd

3 The argument I1s vahd but not sound

4 The argument 1s neither sound nor valid

Question (xii) [2]

Suppose we want to determine If a certain sentences In the blocks language built from the three
atomic sentences P, Q, R s a logical consequence of (P v Q) v RandQ A R We build the
complete truth table and then inspect the last column The sentence (P v Q) v Rs a tautologically
equivalentto Q A Rif

Options

1 All the last two columns are identical

2 Atleast one column has one true

3 The two columns should have truth values True
4 None of the above
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SECTION B
76 marks

Table 2 below lists the names and predicates that should be used in questions 2 and 3 of
Section B.

English | FOL
Names
Petro petro
Jabulani jabu
“Days and Years” days
“Third Street” third
“Enemies or not?” enemies
Predicates
X Is an actor Actor{x)
X IS a soap opera Soap(x)
Xplays iny Play{x, y)
X walches y Waltch(x, y)
Table 2
QUESTION 2 {12]

Transiate the following first-order logic (FOL) sentence into an English sentence, using the names
and predicates given in Tabie 2

a)  Unless Petro plays in “Days and Years”, Jabulani watches either “Enemies or not?” or “Third

Street”

b)

If “Third Street” 1s not a soap opera but “Days and Years” is, Petro or Jabulani watches “Enemies or
not?",

c) Petro esther plays in “Third Street” or in “Enemies or not?” but not in both.
QUESTION 3 [9]

Translate the following first-order logic (FOL) sentence into an Enghsh sentence, using the names
and predicates given in Table 2

a)  (Watch(petro, third) A Watch(jabu, third)) < (Play({petro, third) A Play(jabu, third))
b) 3x(-Actor(x) ~ Play(x, days) ~ —=Watch(x, days))

c) Vx({Play(x, enemies) — - Watch(x, enemies))
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QUESTION 4 [8]
Question 4(a) (4
Consider the following argument and then answer the questions given betow.

1 All nurses are fnendly
2 All teachers are witty
3 Jacob s not a teacher and he 15 not a nurse

Jacob 1s unfnendly and not witty

() Is the argument valid? Explain your answer

(n) Is the argument sound? Explain your answer

Question 4(b) (4)
Consider the following argument and then answer the questions given below

1 All piano players are able to play “Rock around the clock”
2 Rutendo 1s a prano player

Rutendo can play “Rock around the clock”

{1 Isthe argument valiid? Explain your answer
(1) s the argument sound? Explain your answer
QUESTION 5 [12]

Show that the following arguments are valid by giving an informal proof, phrased in complete, well-
formed English sentences Use praof by cases and/or proof by contradiction

()

Beauty and Tim are married and live In a flat

At 18 00 Beauty Is always either at the gym or in the kitchen of the flat
Tim 1s always either at work or with Beauty

Itis 18 00

Beauty I1s not at the gym

The building where Tim works 1s locked up for the night

[op I 4) QN FL 3 L6 B

Tim 15 in the kitchen

[TURN OVER]



10 COS52661

May/Jun 2016

(n)

1 Nku or Abe swims and Louka or Sam plays basketball

2 Nku does not swim or Louka does not play basket ball

3. Nku does not swim or Louka does not play basketball

4 Either Abe does not swim or Sam plays basketball
Sam plays basketball

QUESTION 6 [29)

Give formal proofs of the arguments below using the rules of naturai deduction You may not use
Taut Con or FO Con or Ana Con It 1s important to number your statements, to indicate subproofs and
at each step to give the rule that you are using

Question 6(i) (8)

C - (AvB
CA_IA/\"'IB

L

Question 6(ii) 9)

AAB
C — -B
CV—\C

4

Question 6(iii) (12)

VX [(P(x) v Q(x)) — (R(x} A S(x))]
vy [{T(y) v Riy)) — Q)
3XT(X)

IX(Tx) A R(x))
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QUESTION 7 [6]
Consider the Tarskr's World below This world illustrates that —3xTet(x) 1Is NOT a logical consequence

of the premises below
1 vy [LeftOf(x, y) — Larger(x, y)] and
2 ¥xvy [Smaller(y, x) — (Cube(x} A~ Dodec( y))]

Explain why Tarskr's World 1s the case?
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