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Leon Gumanski

A DEONTIC SENTENTITAL CALCULUS WITHOUT
CERTAIN PARDOXES OF THE STANDARD SYSTEM

This is an abstract of the paper presented at the XXIst Conference for
the History of Logic, Cracow, April 1975.

There exist some theses in the standard system of deontic logic SDL
(cf. [1], p. 122) which have paradoxical interpretations in the natural
language. Among them are the following ones:

CN PpOClpq
CPKpqK PpPq
CKOpOCpqPq
COpOApq
CNPpNPKpq
CPpP Apq
CAOpOqC Apq
CAPpPqP Apq

e i

9.
10.
11.
12.
13.
14.
15.

CPKpqP Apq
CPCpqCOpPq
CK PpOCpqPq
CNPpPCpq
CKOpOCpqPq
COpP Apq
CAOpOqP Apq

I have formulated some postulates in [2] which one ought to fulfil if
deontic logic is to be conform to the normal meaning of deontic functors
in order to become useful for inquiries concerning the consequence relation
between sentences about norms. In particular, it is postulated there that:
1° deontic functors should preserve their intensional character, 2° none of
the paradoxical expressions 1.-15. ought to be a thesis, 3° the expressions:



A Deontic Sentential Calculus without certain Pardoxes of the Standard System75

T1. CPApqK PpPq

T2. EOApgKKKKKKPpPNpPqPNqCNpOqCNqOpPKpq
T3. EOKpqKOpOgq

T4. EOCpqCpOq

T5. KPCpqCpPq

T6. KPpNONp

have to be accepted as theses, 4° an implication, say w, having PKpq as an-
tecedent may be adopted iff either (a) w has one of the forms: CPKpgPK gp,
CPKpqCPKNpqPq, CPKpqCPKqNpPq, CPKpqCPKpN qPp,
CPKpqCPKNgpPp, or (b) w is obtained from any one of the expressions
mentioned under (a) by a replacement of at least one occurence of the func-
tor P according to the equivalence EPrNONr, or (c¢) w follows from any
of the expressions mentioned under (a), (b) by virtue of some laws of the
classical sentential calculus.

The deontic sentential calculus DSC, described below, fulfils the above
postulates. It is constructed over the classical sentential calculus.

Sentential variables occuring in the expressions of DSC' represent states
of affaires. They may be used in arguments of deontic functors as well as
in the outside of such arguments (e.g. like in T'4). However, superpositions
of deontic functor are not admitted.

We shall identify K Kwts with KwKts in the schemata of the meta-
language.

An axiom of DSC is an expression of the NKui K ... Kuy_qu, (n =
2,3,4,...) which fulfills one of the following conditions at least:

) for some 4, j < n:u; = Nu;
b) for some ¢,j < n:uw;NPNw and u; = NPw

) for some 4, j,k <n:u; = NPNu, uj = NPNw, u, = NPKuw

) for some 4,5,k <n:w = PKuw, u; = PKNuw or u; = PKwNu,
up = NPw (or u; = PKuw, u; = PKNwu or u; = PKuNw,
ug = NPu).

We adopt the after-mentioned rules:

NNw. Avw . Cuw . Fuw .
EN=— BAxg une' EONRuNe PP RNEuNwNKwNG

Ow . PCuw . PNCuw . PKuw, PKwu
DONPNw: PPCNRuN Pt PPNC RPN PPE PR uw PRuw'
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PN Kuw . PFEuw .

DPNK NpNPNuNPNw' PPERNKRuNPOuNKwNDUS
PN Euw . PAuw .
DPNENpNRuPNwuNKwPNu PPARKR R PuPNuPwPNwPKuw'

DPNA PN Auw .
NKKKKKKPuPNuPwPNwNEKNuPNwNKNwPNuPKuw’
NKuK ... Ku,_1KNKuwtu,
EK NKuiK ... Ku,_1KNuwu,
NKulKKun_lKNtun

The rules, except for DPK, EK, ought to be applied in the following
way: If the expression to be transformed has m parts (m = 1,2,3,... not
necessarily proper parts) of the form shown above the line of a rule then
one should change all the m parts to expressions of the form indicated
under the line of the rule. Nevertheless, the rules FA, EC, FE may be
applied only to parts which are neither an argument of a deontic functor
nor a fragment of such an argument. The rule DPK: when an expression
contains parts of the form PKuw as well as parts of the form PKwu,
all the parts have to be transformed into PKuw. The rule EK concerns
inproper parts (the whole of the expression) to be transformed. If requires
transformations of a given expression having the form shown above the line
of the rule into two expressions of the form indicated under the line of the

Kwt

rule. When n = 0, the rule EK takes the form on. The order in

which the rules are listed here is the order of their application.
Proofs in DSC' are regressive.
The proof method is identical with the decision procedure for DSC.

References

[1] Risto Hilpinem (ed), Deontic Logic: Introductory and Sys-
tematic Readings, Reidel, Dordrecht 1971.

[2] Leon Gumarnski, Paradoksy obowigzkéw i dozwolen w standardowym
systemie logiki deontycznej, Ruch Filozoficzny, t. 33, z. 1 (to appear).

Chair of Logic
Nicholas Copernicus University, Torun



