LGIC 010 & PHIL 005
Problem Set 5
Spring Term, 2016
DUE IN CLASS MONDAY, MARCH 14

We deploy the following concepts in formulating some of the problems below.

1.

If X is a finite set, we write |X| for the number of members of X.
A graph is a structure interpreting one dyadic predicate letter L.
We use

— Irr to abbreviate the schema (Vx)—Lzz,
— Sym to abbreviate the schema (V) (Yy)(Lzy D Lyx), and

— SG to abbreviate the conjunction of Irr and Sym. Structures that satisfy SG are
called simple graphs.

The order of a graph A (written ord(A)) is [U#|. The size of a simple graph A (written
size(A)) is |LA|/2. This corresponds to the number of “undirected edges” of A.

If S is a schema, we write mod(S,n) for the set of structures A such that A = .S and
UA={1,...,n}.

Let K be a set of simple graphs. We call A a size mazrimal member of K if and only
if A€ K and for every B € K, size(A) > size(B).

For n > 2, we let A, (z1,...,x,) abbreviate the schema:

1 F ToNTL F XT3... NTy_1 7 Ty

For n > 3, we let C,, abbreviate the schema:

(Fzq) ... (Fzp)(Ap(zy, ..., 20) A Lryzo A Lroxs A ... Ly 12, A Lx,ay).

Let Sl be SG A _'03 VAN _'04 A _'05 A _|CG.

(a) (10 points) Specify a structure A; which is a size maximal member of mod(Sy, 6).

U4 =

LA =



(b) (10 points) How many structures are size maximal members of mod(Si,6)?

2. Let Sy be the conjunction of SG and —Cj5.

(a) (10 points) Specify a structure A, which is a size maximal member of mod(.Ss, 6).

Uhe =

LA =

(b) (10 points) How many structures are size maximal members of mod(Ss, 6)?

3. Let S35 be the following schema.
(V) (Vy) (Lay D ~Lyx)A(Vx)(Vy)(z # y D (LeyV Lyx)) A=(Vz)(Vy) (Vz)(LeyALyz) O Laz)

(a) (10 points) Specify a structure Az € mod(Ss,4).

UAs =

LA =

(b) (10 points) What is the value of |mod(S3,4)|?

4. Let Sy be the conjunction of the following four schemata.

o (Yv)(Vw)(Vx)(Vy)(Vz2)((Rvwz A Rryz) D (v=2xAw =1y))
o (Va)(Vy)(Vz)(Rryz O (Fa A Fy))

o (V2)(¥y)((Fo A Fy) > (32)(Vw) (Reyw = w = 2))

e (Vz)(3x)(Jy)Rryz



(a) (5 points) For which values of n strictly between 1 and 10 is mod(Sy, n) nonempty?

(b) (5 points) For one such n, specify a structure A; € mod(Sy, n).

U =
FA1 —

RA =

(c) (10 points) For your chosen value of n, what is the value of |mod(Sy, n)|?

5. Let S5 be the conjunction of the schemata SG and (Vz)(Vy)(3z)(Lzz A Lyz).

(a) (10 points) What is the value of |mod(S5,4)|?

40
2

(b) (10 points) Circle the number to which the ratio |[mod(Ss, 40)|/2( ) is nearest.

0 1/5 2/5 3/5 4/5 1



