CSE541 EXERCISE 3

SOLVE ALL PROBLEMS as PRACTICE and only AFTER look at the SOLUTIONS!!

Reminder: We define H semantics operations U and N as follows
aUb=max{a,b}, anNb=min{a,b}.

The Truth Tables for Implication and Negation are:
H-Implication

=|F L1 T
F|T T T
L |F T T
T|F L1 T

H Negation
= ‘ F 1 T
T F F

QUESTION 1 We know that
v: VAR — {F, 1, T}

is such that
v*((anbd)= (a=¢)) =L

under H semantics. evaluate v*(((b= a) = (a = —¢)) U (a = b)).

QUESTION 2

We define a 4 valued L4 logic semantics as follows. The language is £ = L _, , ~}- The logical connectives
—,=,U, N of Ly are operations in the set {F, L1, Lo, T}, where {F < 11 < 1o < T}, defined as follows.

Negation — is a function = : {F, Ly, 15, T} — {F, 11, Lo, T}, such that

~li=1,, ~lo=1y —F=T, -T=F

Conjunction Nis a function N: {F, Ly, 1o, T} x{F, Ly, 1o, T} — {F, Ly, Ls,, T}, such that for any
a,be{F, 11,12, T}, anb=min{a,b}.



Disjunction U is a function U :  {F, 1y, 1o, T} x {F, 1y, 15, T} — {F, L1, 1o, T}, such that for any
a,be {F, 1,15, T}, aUb=max{a,b}.

Implication = is a function =: {F, Ly, 15, T} x {F, Ly, 15, T} — {F, 1y, 15, T}, such that for any

a’ab S {F7J—la J—QaT}v
p— —aUb ifa>b
a Tl T otherwise

Part 1 Write all Truth Tables for L4

Part 2 Verify whether
|=L4((a = b) = (-a Ub))

QUESTION 3  Prove using proper logical equivalences (list them at each step) that
1. (A< B)=((ANn-B)U(-AN B)),

2. (BN=C)= (mAUB))=((B=C)U (A= B)).

QUESTION 4  We define an EQUIVALENCE of LANGUAGES as follows:

Given two languages:
[:1 = £CON1 and £2 = LCON27 for CONl 75 CON2.
We say that they are logically equivalent, i.e.

El = £2
if and only if the following conditions C1, C2 hold.

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

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

Prove that [,{ﬁ’m} = E{ﬁ,é}.



