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Exercise 19(3 points).

Consider the following: + 1-player game: There areplayers callecdagents denoted by:;,
and one distinguished player denoted®yThe game has two rounds; in the first round, the
agents simultaneously and independently make a decisibetween two actiongood and
bad; in the second round, after seeing the decisions of the agentakes: decisions (one for
each player); € {&,S}. Arun of the game is a functiof' : i — (a;, o) whereo € {®, S}.

If F'is arun of the game, we say thais the fate of agenta; in F'if F(i) = («;, o).

Use this game model to analyse the following two texts froexGatholic Encyclopedia:

The Catholic Encyclopedia on Predestination. The principal question then is: Does the
natural merit of man exert perhaps some influence on the ®kiaction to grace and glory?
If we recall the dogma of the absolute gratuity of Christiaaog, our answer must be outright
negative.

The Catholic Encyclopedia on Grace Beside the necessity of actual grace, its absolute gra-
tuity stands out as the second fundamental question in thist2n doctrine on this subject.
The very name of grace excludes the notion of merit. But théudy of specifically Christian
grace is so great and of such a superior character that evenmatiral petition for grace or
positive natural dispositions cannot determine God to #etdwal of his supernatural assis-
tance.

Define formally whatstrategies for the players in the game would be (1 point) and find a
property forG’s strategy that corresponds to the “absolute gratuity @o@t (1 point). Ifr

is a strategy for7, we say thatthe fate of a; is predetermined relative tor if there is some

o € {®, &} such that for every run of the game in whi€hplays according ta, the fate of

a; 1S o.

Prove that ifr satisfies “absolute gratuity of Grace”, then the fate of gagent is predeter-
mined relative tar (1 point).

Exercise 20(9 points).

Consider a nonempty sét’ of states and a nonempty s&t of objects. We call the set
X ={+ -} x X :={{(+,2); 2 € X}U{(—,2); 2 € X} the set ofentities. We think of
(—, z) as the imagined objeatand(+, z) as “(—, x) with the added property of existence”.
We call entities+, =) existing entities

For eachw € W, fix a nonempty sefX,, C X of permissible entitiesin w. We fix two
strict linear orderingsc and < on X, and an accessibility relatioR on . We say that ¢

is conceivable fromw” if wRv. Forz,y € X, we say “inw, x is better (bigger) thap” if

y <z (y < x). AstructureW = (W (X, ; w € W), R, <, <) is calledAnselmianif it has
the following properties:

e If wRv andz € X, thenz € X,,.



e For eachw € W, if (—, x) € X, then there is some such thatvRv and (+, z) €
Xy

e Foreachr € X, (—,z) < (+,z).
If W is an Anselmian structure and € 1/, we say that an entity ¢ X is Anselmianin w
if for all v such thatvRv and ally € X, it is not the case that < . We say that an entity
7 € X is Gaunilan in w if for all v such thatwRv and ally € X,, itis not the case that
<.
Give an example of an Anselmian structure in which there s without an Anselmian
entity inw (2 points).
The second half of the ontological argument can now be reglras follows: In an Anselmian
structure, every Anselmian entity is existing. Prove tiégesnent (2 points).

Give an example of an Anselmian structure with a statm which there is a nonexisting
Gaunilan entity i.e., an entity of the form—, z)). (3 points)

There is a simple modification of the notion of an Anselmiancure that we could call a
Gaunilan structure, for which we can prove that every Gaunilan entity is exiptiGive a
precise definition of this and prove the statement. (2 ppints

Exercise 21(7 points).
Read the text

Paul VincenSpade Why Don’'t Mediaeval Logicians Ever Tell UsWhat They're
Doing? Or, What Is This, A Conspiracy?, preprint2000

(PDF file on the course webpage) and answer the followingtopness

(1) What are Spade’s four ‘exhibits’ for the thesis thae“simply don’t know what is
going on"? (Y4 point each)

(2) According to Spade, what does Richard Billingham mean bynfediate terms”? (2
point)

(3) Spade is not concerned that Billingham’s proof of “A mangudoesn’t prove any-
thing we didn’t know before. What is it that causes Spade teulith Billingham'’s
example? (2 points)

(4) Would Spade subscribe to the following statements (ftgch):

(&) ‘We don’t understand medieval logic because we don’eteaull grasp of the
underlying medieval philosophy.’

(b) ‘For the theories mentioned in the four exhibits, thedrisally earliest texts are
lost, and this is the main reason why we don’t understand wlgding on.’

Exercise 22(4 points).

Many medieval authors think of disjunction as an operatoffiore sets of sentences and
defineMD(Ay, ..., A,) to be true if exactly one of thd, is true.

If fis a binary truth function (i.e., a function frof, 1} x {0,1} to {0,1}), we can use it to
recursively definei-ary truth functions by

f2(A,B) = [(A,B)
fn+1(A07---7An) = f(fn(A07---7An—1)7An)-

We say that am-ary truth functiong isinduced by f if ¢ = f,,. Show that medieval disjunc-
tion MD is not induced by any binary truth function.
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