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PHIL 210: HRST ASSIGNMENT, SEPTEMBER2012

Distributed byMyCourses 26 September, 2012
Due in class: 3 October, 2012
Value: 12.5%

Instructions There are 100 points, worth 12.5% of your final mark (and alSd®@nus marks for 3(e)); the
points available per question are given following the goestumber. Pleas&RITE CLEARLY, and make sure
you check your answers as best you can. (It would be wise ti wripencil, so that mistakes can be erased,
thus avoiding confusion both for you and for us.) When exatems are called for, keep them concise BoT
USE COVER PAGES OF YOUR OWNNOR ANY CARDBOARD OR PLASTIC COVERS Following the assignment
itself is OUR OWN cover sheet; please fill this out asdaPLE the pages together with this cover page on top.
Please also consult theTE PoLICY outlined on the Course Description.
NOTE. It should be remembered that the Assignments and Mid-TeramEare nojust assessment tests, but « NB.
have apedagogicafunction, in that they’'re designed to push you to look intmgfs which you might not
already have looked at sufficiently closely.

1. (25) Questions about FOL languages.
(10) (a) Suppose we have an FOL with names/constamtsc,d,e, function symbols
f(x),9(x),h(x,y), predicate symbol€(x), Q(x), R(x,y),x =y, and the three connectives
—,A\, V. For each of the following, indicate whether they amaple termsor complex
terms or atomic sentence®r non-atomic sentencesand explain why, pointing oull
the reasons why they fail to be so, if indeed they do. (Stege whether there are the
right number of brackets. If a bracket is missing, the exgicesis not properly formed.)

1. AR(b) 6. c(d) v P(b)
2. e 7.c=(c=c)
3. Q(Q(a) flale) #

9. f(g(h(9(a),9(b))))

Q(b) A=((Q(c) vR(a,b)) A (P(b) v
R(b,a)))

4. —R(h(a,h(g(c),b)))
5. R(f(b),h(a,e)) Ab# g(h(b,a))

(5) (b)Do question 1.17 from p. 36 of the textbook.
(5) (c) Do question 1.20 from p. 39 of the textbook.
(5) (d)Do question 1.22 from p. 39 of the textbook.

2. (60) Questions from Chapters 2—4 of the textbook. You csmany of the programBarski's World ,
Fitch andBoolein doing these, but please copy out yd&itch proofs and your truth-tables by hand
(or computer) to submit to us. If you design a counterexamplgd in Tarski’'s World , you can print
a picture (e.g., screen shot) of this world, but then belaw plicture, explain briefly but carefully
why the sentences you're considering are true respecfiakdyg in this world.Remember, you should
really study the sections which come before each of theseisxg and perhaps try other, surrounding
exercises as practice.

(10) (a) Do question 2.18 from p. 62 of the textbook.
(10) (b) Do question 2.24 from p. 66 of the textbook.
(10) (c) Do question 3.14 from p. 81 of the textbook.
(10) (d) Do question 4.3 from pp. 104 of the textbook.
(10) (e) Do question 4.5 from pp. 104 of the textbook.
(10) (f) Do question 4.19 from p. 109 of the textbook.
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3. (15) This sort of question is very useful practice for manipulgtiruth-values, in particular for looking at
the consequences of committments to truth-vakigsut using truth-tablesRead theNOTE below
before you tackle them; the first two questions are just factfice. Note also that the answers to each
part are independent. So, if in (a) you find that Malfoy is adéj that doesn’t mean he’s a Knightin

(©).

On a strange island (Voldemort's Island), Voldemort hag easpell which makes the inhabitants
eitherKnaves who always lie, oKnights, who always tell the truth; there he has imprisoned Harry
Potter and some of his Hogwarts cronies. Two prisoners oiskiued are said to bef the same type

if they are both Knights or both Knaves. Answer the followipgestions, explaining your answers
briefly but as precisely as you can.

(0) (@) Consider three inhabitants (all of them prisonepskKrights or Knaves), Harry Potter,
Draco Malfoy and Pansy Parkinson. Harry says ‘All three oatessKnaves’, and Draco
says ‘Exactly one of us three is a Knight’. What are they all?

(0) (b) Suppose a visitor to the island comes across threzbitdnts, Ron Weasley, Luna Love-
good and Ginny Weasley, and knows they are either Knightsnawks. The visitor asks
Ron ‘How many Knights are among you?’, but the answer is thit She then asks
Luna ‘What did Ron say?’, and Luna replies ‘Ron said thatd@herexactly one Knight
among us’. Ginny then says ‘Don’t believe Luna, she’s lyinglvhat are Luna and
Ginny?

(7.5) (c) Suppose you come across Harry Potter, Hermionegérand Draco Malfoy, who are all,
of course, either Knights or Knaves. Harry and Hermione lspegaking the following

statements:
Harry: Hermione and Malfoy are both Knights.

Hermione Harryis a Knave and Malfoy is a Knight.
What are Harry, Hermione and Malfoy?

(7.5) (d) Suppose you come across Harry Potter and Hermioaeg8r. Only Harry speaks, and
says:
Harry: Hermione and | are of the same type.
What is Hermione Granger, a Knight or a Knave? Do you know wiaaty Potter is?

(7.5) (e) BONUS Suppose a prisoner on the island says ‘| amighiif and only if the statement
P is true’. What can you conclude? (Points only for an expégiplanation.)

NOTE In tackling these questions, there are some things to rermemb o NB.

1. If Ais a not a Knight, ther\ must be a Knave, and conversely, i&is a Knight if and only ifA is not
a Knave, and\ is a Knave if and only ifA is not a Knight. There is a clear parallel between this and our
assumption here that a sentenctug if and only if it is not false andfalseif and only if it is not true

2. Alis a Knight if and only ifeverything Asays is true, and correspondindlyis a Knave if and only if
everything Asays is false. Hence, it's important to realise that disdaggust onetruth uttered byA
is enough to conclude thétis a Knight, for if A were a Knave, she couldn’t even say one true thing.
Analogously for Knaves. Thus, & is a Knight, andA says thaB is lying when she says, then trulyB
lies, and s@&is false (so noSSis true), and is a Knave. On the other hand Afis a Knave, and says that
B is lying when she sayS(in other words, says th&is false), therS must betrue, and saB is a Knight.

We might sum this up in the following way: Suppose tAatatesS. Then we have seen that, whate@er
is, Ais a Knight if and only ifSis true. Notice thaSis true if and only ifS; so if we now abbreviate the
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proposition A is a Knight’ by K, we haveK if and only if S, in other words, thaK andS are logically
equivalent. This means that we can quite happily skip badkfarth betweerk andS (or between-K
and—S) in reasoning about truth-values.

3. Moreover, ifA andB contradict each other (as, in effect, Luna and Ginny do i, @ben it should be
clear thatoneof them must be a Knight and the other a Knave. (Think of it iis #imple way: if one
saysP and the other-P, then one of them must speak the truth, and is therefore ahKragd the other
one must speak falsely, and is therefore a Knave. Be clearttisvextends to contradictory statements

generally)

4. Given 1. and 2., the way to proceed is to pick a charactg/Agtne problem may give you some reason to
focus on a certain character from the group, and you may nat &ay information about some people),
assumethat A is a Knight (or a Knave), and then follow the consequencesutin. If you reach a
contradiction, then you know that the original assumptiarstrbe wrong, sé must be a Knave (or a
Knight, if you started from the assumption of Knavehood)wNmu can proceed to try to get information
aboutB andC and so on, possibly now directly, or you might have to adopttaer assumption, say that
B is a Knave. However, if you don’t reach a contradiction froouyassumption thak is a Knight (or
whatever you have assumed), then you have not ruled ouAtisa Knight (if that is what you assumed),
so you have to try to see whether the other possibifitis(a Knave in this case) leads to a contradiction,
which would mean tha is bound to be a Knight.

5. Note that what you're doing in proceeding this way is mgkamassumptiorabout the truth-value of a
sentence, then analysing and tracking through the coneseqgs®f that, just as you do with the games
introduced in Chapter 3 of the textbook. If you've made themg assumption, then you will eventually
come across some incompatibility, just as when you play &meeginTarski’'s World , the computer will
try if it can to trip you up, i.e., show that you've committedwrself to something unsustainable. At
this point, you know that the opposite assumption must biet rigp you turn your attention to another
sentence, etc.

As a simple example, consider the following: SuppAssys ‘Either | am a Knave @ is a Knight'; what are
AandB? If Ais a Knave, then what he says is false, which means that rithiefA is a Knave oB is a Knight)
is true. This means thaibth‘Ais a Knave’ andB is a Knight' arefalse which means thatA is a Knight’ and
‘Bis a Knave’ are both true, which means thas a Knight andB is a Knave. But we have assumed tAas a
Knave, so we have botis a Knave and\ is a Knight, which is a contradiction.

Hence, the assumptiokis a Knave leads to a contradiction, Aanust be a Knight. Now ifA is a Knight
‘Either | am a Knave oB is a Knight’ said byA must be true; butA is a Knave' is false, since we know théat
is a Knight, so the other disjunctR'is a Knight’) mustbe true to make the whole sentence true; heBcea
Knight, and the question is fully answered.
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