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Elementary Logic
Due: 3 October 2007
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Due 3 October 2007 by 4:00PM.
Submit your problem set to Ms. Toletta Li in Main Building 312. Make sure your problem
set is timestamped. Do not subimit assignments by email. Late penalty: 10% for each day

late. This problem set will not be accepted after 5 October.

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 sccurely stapled together.
Check the course bulletin board for announcements about the assignment,.

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



1. (15 marks)

True or false?

Circle ‘T’ if the statement 1s true.

Circle 'F' of the statement s false.

For this question, you should assume that ¢ 1s a WEEF of SL.

T @ If an argument is valid and has a true conclusion, then it is sound.

n

@ F' Some arguments of the form “affirming the consequent” are valid.
T If ¢ is a negation, then ¢ contains the symbol “)”.
T @ An argument is sound if and only if it does not contain a hidden premise.
b I A valid argument with a true conclusion might have a false premise.
F  Some valid arguments have a false conclusion.
T . Logic describes how people actually reason.

< bH

T {F) The main connective of “~~ (~A4 — B}’ is “—",

T) F A lexically ambiguous word has more than one meaning in a language.

' If p containg exactly 31 symbols then ¢ contains a éne-place connective.

W

/15

2. (12 marks)
Make a correct truth table for each of the following WFFs of SL.
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3. (12 marks) Q@ _the following, provide an appropriate SL WEF, as specified.
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a. Fill in the blank with an SL conjunction to make a correct truth table.

| Chywom\-;?@#ﬁ W~

to make a correct truth table.

dr W 07‘,(,,,\ /7,):@:&% .ﬁw\x@gj
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the blank with an SL digjunction to make a correct truth table.

or dugy ket loy nalty 75{,,.\,@{4‘:
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Al B (-’\ (A¥8)% A (AA¥AD) | or
T 1T F
T F T
BT T
PR F

b. Fill in the blank with an SL negation
A| B A ({ AYB)IV (2A%13))
T 7T - F
T F T
F|T T
BoF F

c. Fill in
A1BIC| ((ADV ~(hed)
T|T[T T
T | T|F T
T|F|T )
TI|F¥F|F T
FLT|T T
FlT|F F
FlF|T T
FiF|F F




d. Fill in the blank with an SL conditional to make a correct truth table.
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4. (18 marks) Translate the following statements into SL WFFs, using the given transla-
tion scheme. Preserve as much structure as possible.

: Peter is the murderer.

. Peter knows the victim.

: John knows the victim.

: Paul knows the victim.

. Peter has the motive to kill.
: John has the motive to kill.
: Paul has the motive to kill.

All that is required for Peter to be the murderer is that he knows the victim.

(B>8) o (be5h)

. Peter, John and Paul do not all know the victim, but at least two of them do.

(("((B 293v2) % ([ A; 90V (c80)V (§3)

¢. John does not have the motive to kill even though he 'Znows the victim.

d. Not on«‘d\\g) @C) o - F)

es Paul know the victim, but he also has the motive to kill if Peter is
not the murder.

(dS (FAI6)) o (~A->(D T 8))
- e. Neither Peter nor John has the motive to kill unless Peter is the murderer.
(~(F) v8) or((FEY ~F)V A)or (~ (~EB2F) Y 4)
‘ f. Peter’s having a motive to kill is both necessary and sufficient for his being the
mrderer, provided that it is false that both John and Paul know the victim.

(b (Eer )
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5. (17 marks)

a. Translate the following statements into SL WFFs, using the given ftranslation
scheme. Preserve as much structure as possible.

: Cathy gets an A in her logic course.

: Cathy gets a B in her logic course.

. Cathy will be happy.

: Cathy does all the assignments.

. Cathy’s mother will buy Cathy a car.

- EHOoWwW e

Cathy will be happy if either she gets an A or a B in her logic course.
(tava)=> €)
2. Cathy gets a B in her logic course if and only if she does all the assignrments.
(5ern)
3. 1t is not true that either Cathy will not be happy or she does all the assignments.
Aafr D) er { %AD)

4, If Cathy gets an A but not a B in her logic course then her mother will buy her a
new car. C(A%AB)“% E)
b. Given that all the statements 1-4 are true, will Cathy’s mother buy her a new car?
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. (5 marks)

It is not always appropriate to translate an “If ... then ...” statement into an SL

«“

WEFE using the truth-functional connective “—”. Briefly explain why it might not be
appropriate to translate the statement “If chickens have lips, then pigs can fly” into
“C— Py (C Chlckens ha\ge hpb P: Plgs can ﬂy)
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. (6 marks) I

Is “because” a truth-functional connective? Using examples, expld.in why or why not.
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8. (15 marks)
For each of the following:
Circle “tautology” if it is a WEFF of SL that is a tautology.
Circle “contingent” if 1t is a contingent WEF of SI.
Circle “inconsistent” if it is an inconsistent WFF of SL.
Otherwise, don’t circle anything.

(A& ~ B) — ~A)

tautology Contirigerit inconsistent
Y ((AV (B&C)) — (AvOY)
tautology contingent inconsistent
L.
jp— ((AV ) - (AV~A))
oy . . .
@tglpgy contingent inconsistent

(A« (C— A)&B)
tautology contingent inconsistent

((~vA = ~B)&((~B < A)&(C — C)))

tautology contingent @@ﬁ?@ﬂ?
(C = ((A&B) - (CV A)))
tautology ‘c‘eﬁ'ﬁﬁge_i:ﬂ?‘ inconsistent
((A&B) & (~AV ~B)) o
tautology contingent incensisteng
(e AN i, O)
tautology _ Lontingent” inconsistent

(~vA = (B> ) V(B -C)— A)

t@,il‘t(;{ogy contingent, inconsistent
| (A~ B)— ((f‘_l,,;\/:;@“? (A&C)))
tautology contingent . inconsistent



