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Summary. In this note we define rough fundtions, ie functions arguments which are not
known exactly, but with a certain approximation only. The definition of rough (approximate)
continuity of function is defined and some elementary properties of rough continuity are

stated.

1. Introduction. This note contains a modified version ol ideas presented
in [1], where the notion of a rough function has been introduced. The
idea of a rough function is based on the concept of a rough set (see [2])
and rough relation (see [3])

Intuitively speaking, rough function is a function whose arguments and
values are not known ecxactly, but with a certain approximation only,
determined by an “indiscernibility” relation, which expresses the accuracy
of our observations, measurement or description. In other words, we assume
that if we are unable to measure (observe) the values and arguments of a
function f: X — ¥, we “see” another function g:P(X)— P(Y), where P(X)
and P(Y) denote power sets of X and ¥, respectively.

This kind of approximation seems to be of some value in paitern
recognition, object identification and some other fields.

2. Rough Relations. We recall, after [3] the basic notions needed in this
paper.

A pair A =(U,R), where U is a certain nonempty set and R UxU
15 an equivalence relation (called the indiscernibility relation) will be called
an approximation space.

Let B=i(Y,@)and C = (£, P) be two approximation spaees. By a product
of B and C (denoted Bx(C) we shall mean the pair 4 =(X,R) where
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X=Y¥YxZ and R =(YxZ) is defined as follows: R((yy,z),(y2,23)) iff
Q (y1s¥2) and Pz, z5).

Obviously A = (X, R) is also an approximation space. Equivalence classes
of the relation R will be called elementary relations in 4. Finite union
of elementary relations in A, are called composed relations in A

Let B=(Y,Q) and C =(Z, P) be two approximation spaces, A =(X.R
be a product space of B and C, and let § = Y =xZ be a binary relation
By R-lower (R-upper) approximation of § in A, denoted RS (RS) we mear
relations defined as follows:

RS = {(x, y)e ¥ x Z:[{x, y)] = 5},
RS = {(x, y)e ¥ x Z:[(x, g " S %0},

where [(x, y)]; denotes equivalence class of the relation R containing ths
pair (x, y). More about rough relations can be found in [3].

3. Rough function. Suppose that we are given a function f:Y—Z L&
B=(Y,0Q), C=(Z,P) be two approximation spaces and let 4 =(X,R) be
a product space of B and C. Obviously

Rf = {(x, v)e ¥ x X:[{x, 1)]g nf 0},

In this paper we shall consider functions for which Rf = 0.

The R-representation of f, denoted Rf is defined thus: Rj = Rf/R, whers
Rf/R denotes the quotient relation.

If two functions f: Y~ Z and g:Y— Z, Rf = Rg we say that f and g are
R-indiscernible. Of course, R-indiscernible functions have the same R-repre-
sentation.

Let A=BxC, where A =(X,R), B=(Y,Q)and C = (Z, P). We say tha
a function f:¥Y— Z is R-continuous in 4 = (X, R), in the point yseV, :
yo€QY' implies f(y,)e Pf(Y"), for every ¥’ - Y.

Fact 1. A function f: ¥— Z is R-continuous in A = (X, R) iff fis R-conu-
nuous for every ve¥.

Fact 2. If f:Y—Z is R-continuous in 4= BxC, where A =(X. R,
B=(Y,Q) and C =(Z, P), then f(QY¥") - Rf(Y"), for every Y' - Y.

If in an approximation space 4 = (X, R) every equivalence class of F
contains exactly one element, then A4 will be called a selective approximarios
space.

Fact 3. Let 4 = (X, R) be a selective approximation space, and 4 = B = (
where B=(Y,0) and C =(Z, P). Every function f:Y— Z is R-continuou:
in A4, Rf=fand f(QY") = Pf(Y"), for every Y' - Y.
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The intuitive meaning of K-continuity is the following: a function
Y= ¥ iz R-continuous in 4, if f does not changes its values “too fast”
A comparison to measurement accuracy, expressed here by the indiscernibility
-elation R.
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i Manak, Mpui.mscnnse dynxmmm

B paBote nasoTca onpeleneHnd npudanmennod fyHEmmmn, T QWHELRH, BEAWSHHEL APTY-
MENTOR KEOTOPOH #H BENHYHHED QYHKIMA HE WIBECTHBI TOMHO, & ¢ HEROTOPEIM 1PHOTHKEHNEM,
SCTAHOBAEHHEIM COOTHOMEHHAMN HEPAUTHTHMOCTH,

Jdannoe onNpeaeicHie ONUPASTel HA KouHUenuuio npubmekennss muoxects. B wacroawmei
paboTe macTcA JedHAMIAA NPHOTHMEHHON HeNPepHBHOCTH (PYHELME, NPHBOANTCH TAK®E
HECKONBKHE MNEMEHTAPHBIE CEBOACTEA TAKOIO THIE I‘|I}'H1CI]H:ﬁ.

Mpeanaraespii noaxe) MoweT OTh CYLICCTBEHHBM 118 HEEOTOPEIX NpoGIeM HCKYCCTREN-
HOID HHTEMIeKTE, & B 0o0DeHHOCTH PacnNOIHAHKA 'Itlﬂph'l H e HIImHﬂHllH OfLEETOR It Ap.



