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Following [1-3] the author defined the concept of the Intuitionistic Fuzzy System (IF Sy) 

in [4-6]. Now, we will define another type of systems, which will be an extension of the 

IFSy. 

Using the notations from [4-6], we will define the object Extended IFS (EIFSy). 

Firstly, we shall note that an IFSy 

Sc IL (V; x (0, 1]) x (0, 1)? 
tel 

is defined as a proper relation on the sets {V; | 7 € [}, where J is an index set, {V; | 7 € I} 

represent the objects which are the constituent parts of the system and each of the sets V; 

represents a collection of alternative ways in which the corresponding object appears in the 

relation which defined the system (as in the case of ordinary systems). Unlike in the standard 

definition, here there are pairs of real numbers in [0,1] for which is valid that numbers p; 

and 1; are associated to V; (¢ € 1), (ui,u;) € [0,1]? and pw; +; < 1. By analogy with the 

Intuitionistic Fuzzy Set (IFS) theory (see [5]), the numbers y; and v; can be interpreted 

as degrees of validity and non-validity (correctness and incorrectness, etc.). Moreover, two 

other numbers ps and vg are associated to S. 

They must be interpreted in the same way as the above ones but are related to the 

system S in general. Therefore, the IFSy S can be described in the form 

SCT { (Vi, mi, vi)} x (us, vs). 
ie. 

When p; = 1,4; = 0 for every 2 € J and ys = 1, vs = 0, we obtain an ordinary system. 
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Now, we shall define an EIFSy 

(S,P) c IL (V; x [0, 1]*) x (P; x [0, 1?) x [0,1] 
ie! 

as a proper relation on the sets {V; |7 € I} and {P, | 7 € I}, where J is an index set, 

Sc (Vx (0, 1) x [0,1]? 
tel 

is an ordinary IFSy and the sets {P; |7 € I} represent properties of the objects of the 

system. 

Here there are pairs of real numbers piy,;, vv, 6p, /p, in [0,1] for which they are valid 

that numbers py, and vy, are associated to V; (2 € I) as above, up; and vp; are associated 

to P; (¢ € I), (ups, vps) € [0,1]? and wp;t+vp; < 1. By analogy with the IFSy, the numbers 

fp; and vp; can be interpreted as degrees of validity and non-validity (correctness and 

incorrectness, etc.) of the object properties. 

The two other numbers jug and vs, which are associated to S, are the same as above. 

Obviously, the new type of systems is an extension as of the classical one as well as 

the IFSy. The use of this extension is to facilitate evaluation of the results of a system’s 

functioning and of the properties of its components (its degrees of validity and non-validity, 

correctness and incorrectness, etc.) with respect to the different ways of interpretation of 

the different system’s y- and v- parameters. For example, we can define the global (final) 

system’s validity (correctness) degrees as: 

(us, Vs) = (maz( maz pyi, Max pp;),min( min vy;, Min Vp;)), 

ier iel vel 7eL 

or 
(us, Us) = (min( min py,, Min pp;),max( maz vy;, Maz Vp;)), 

7el iel ie] iel 

or 
(us, Vs) = (B. Dd bv + MPa, 4‘. Il vv, + pz), 

1el tel 

etc, where for the natural number n > 1 and for real numbers ay, a2,... € [0,1]: 

Yo a; = a +g +... + dy — G4.02 — 44.03 — «. — Unt -dn $e + (1) a. oe dn 

ier



and 

II a; = ay.dg..... Gn 

iel 

(standard operation “production”), if J = {1,2,...,n}. 

Moreover, see [5], we can change the values of the global S-parameters jg and vs and the 

local S-parameters py, wp; and vy;, vp; for 1 € I by the IF-operators Fy, Gag, etc. The 

most interesting case is when these operators (in the general case — the operator Xqp,,4,e,f) 

and the operators Py,g and Qa,g are time-functions. 

In this case, we can describe the results of changing the S-parameters values with the 

time. 

For example, we can define 

(us, Ys) = (maz py, (t) + wp (t).(1 — wya(t) — vva(t)), 
1€l 

min vy,(t) + vp;(t).(1 = jivi(t) aaa vyi(t))), 

ier 

where ¢t € T - a fixed time scale, pyj, Vv, Pi, VP, : [0,1]* x T — [0,1] are temporal degrees 

(for temporal IFS see [5]). 

Another description of the IFSy S is the following: 

SC {I (Vi, ei, vi) |e € T}, us, us) }- 

Now, this representation obtains the form: 

SctU{(Vi, Pi), eleva, epi), B(rv,i, vpa)) |e € I}, ws, us)}, 

where v.40 : [0,1 — [0,1] ane some funetions, for which 

y(a, b) + w(a,b) <1 

for every a,b € [0,1]. 

This definition (similarly to the definition of the IFSy) enables a uniform representation 

of a set of systems S; (7 € J; J is an index set) in the form: 

{(T{((V;, P:), e(uv,i, ep), b(vva, vps) |i € 17}, we, 0%) [9 € JY, 

i.e., in an IFS-form. 
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The researh in [7] is an example of the idea for the EIFSy. 
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