CSE/MAT371 QUIZ 3 SOLUTIONS Fall 2016

Problem 1 (5pts) Complete the following definition.

Given a non-empty set G C ¥ of a language £ = L), a truth assignment v : VAR — {7, F}, and classical
semantics, we say that v is a model for the set G and write it v = G if and only if ...

Solution We say: v = G if and only if v E A (or v*(A) = T) for all formulas A € G.

Problem 2 (8pts) Given a language £ ny—). We know that v: VAR — {F, 1,T} is such that
vi({(@anb) = (a = c¢)) =L under H semantics defined as follows.

For any (x,y) € {T, L, F}x{T,L,F} weput U(x,y) = xUy =max{x,y}, N(x,y) =xNy=min{x,y},

T ifx<y

y  otherwise and forany xe€{T,L,F} weput -x=x=F

=>(x,y)=x=>y={
Evaluate v*(A) for a formula A: (b = a) = (a = —¢))U (a = b)

Use shorthand notation.

Solution We write TTables

:>‘FJ_T
FIT T T ﬁ‘};;;
L|F T T
T|F . T

and observe that v*((anNd) = (a = ¢)) =L under H semantics if and only if (using a shorthand notation) (aNb) =T
and (a =>c¢)=L1 ifandonlyif a=T7,b=T and (T = c)=L1 ifandonlyif ¢ =1

Le. we have that v*((anb) = (a = ¢)) =L ifandonlyif a=T,b=T, c=L
Now we can we evaluate
VViib=a)=>@=2-c)U@=b)=(T=>T=>=T=2>-L)HuT=>T)=(T=>T=F)Hul)=T
Problem 3
1. Given a formula A = ((aN—c) = (—aU b)) of alanguage L.~y =)
Find a formula B of a language /- -,), suchthat A = B. List all proper logical equivalences used at at each step.

Solution :
A=(an-c)=>(-maub)=(an-c)=>@=b)=(-(a=-c)=@=>b)=(-(a=>c)=>(@=>b)=B

Equivalences used: 1. (FAUB)=(A = B), 2.(ANB)=-(A = -B), 3. -—A=A.
2. Provethat L nu=) = Lo
Solution We have to prove that L -, = Limnu=)-

Condition C1 holds because {—,=} C {—-,N,U,=}.



Condition C2 holds because of the Substitution Theorem and because of the following logical equivalences for any
for any formulas A, B
(AnNB)=-(A=>-B) and (AUB)=(-A= B)
Reminder We define the equivalence of languages as follows:

Given two languages: L) = Lcon, and Ly = Lcon,, for CON; # CON,, we say that they are logically equivalent, i.e.
Ly =L, ifandonlyif the following conditions C1, C2 hold.

C1: For every formula A of £, there is a formula B of £;, such that A = B,

C2: For every formula C of £, there is a formula D of £, such that C = D.



