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Abstract

In this article, another strategy for fuzzy function integration is considered. Another strategy
for solving interval valued triangular fuzzy integral equations is proposed. The proposed technique is
straightforward to apply for solving interval valued triangular fuzzy integral equations and Numerical
cases are given to delineate the proposed strategy.
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Introduction:

One field of the integration problem assumes a noteworthy part in different regions, for
example, arithmetic, material science, measurements, designing and sociologies. In all of genuine
issues, not the greater part of the information can be unequivocally evaluated. At the point when data is
effortlessly quantifiable or open, the data ought to be represented in fresh numbers. Fuzzy number
theory makes it conceivable to fuse unquantifiable data, fragmented data and non realistic data as
numerical models. The idea of fuzzy number and arithmetic task using the above numbers were first
presented and examined by zadeh [1].

Numerous outcomes on interval valued fuzzy set have showed up. Essential hypothesis for
interval valued is talked about by [2] and the idea of fuzzy functions integration was first presented by
Dubois and Prade[25].The subjects of numerical techniques for solving fuzzy integral egations have
been quickly developing lately and have been examined. The numerical techniques for fuzzy differential
equations have been contemplated by S.Abbasbandy, T.Allahviranloo,[5,6,7] and others.

This paper is structured as per the following, Section 2 starts with some fundamental definitions
on fuzzy numbers and a short review of the interval valued triangular fuzzy numbers. Section 3
characterizes interval valued fuzzy triangular integral equations. Numerical cases are given in Section
4 to delineate the proposed technique. A brief conclusion is given in section 5.

Preliminaries:
We have recalled various essential definitions on fuzzy numbers in this section.
Triangular Fuzzy Number

The fuzzy system of numeration that typically utilized in applications is that the triangular
(shaped) fuzzy numbers [8].

2.1 Fuzzy set: [1]

A fuzzy set L must the three axioms,

i.L isaordinary set.

ii. “L isclosed interval , for all «<[04
iii. L,*L isbounded.
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2.2 Triangular Fuzzy Number: [12]

A fuzzy numbers delineated with three points as: L= (Il’ .15 )

This illustration is taken as membership rule and holds the subsequent axioms

(1) Increasing functionis 'L to "2
(i) Decreasing function is I2to E
(i) L <I,<I,
0, for x <1,
X—1
I Il for l, <x<l,
w1 (X) = 2t
I, —Xx
for I, <x<l,
|3 B Il
0, forx>1,
2.3. A Triangular fuzzy number is positive is defined as L= (Il’ .15 ) hereIi >0, Vi
2.4 A Triangular fuzzy number is negative is defined as L= (Il’ .15 ) here l; <0, Vi

2.5.  Two triangular fuzzy numbers L and M are identically equal, thatisL = M | if and only if
l, = m1,|2 =My and |5 =m,

2.6 Interval arithmetic
Lot K =k, k,1 T =I1,,1,]
(). Addition
K+1 =[k, +1,k, +1,]
(11). Subtraction
K—T =k, —1,k,—1]
(11). Multiplication

K1 =[min(k,l,, K1, K1, K,l,), max(k,l,, K1, K1, K,I,)]

(V). Division
[p.a] _ 11
rs LPali < 0elr,s]
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(V)- ’UIZ - [IUkl’ /sz] fOﬂu >0
[4k; , 1, ] foru <0

(VI). Inverse

[k, k1% = [, 11, for0 [k, k,]
Kk,

i, ke k1" =[k" k,"],ifk, >0
=[k,", k"],ifk, <0
=[0, max{k,", k,"}], otherwise

2.2.7. Interval valued Triangular Fuzzy number:

1fA = [Af’ A ] B = [Bf' B ]are two interval valued triangular fuzzy number and

A =(a,3;,85) A" =(a/,a5,87) B =(00,b;,07) ;g B =00 05.0) pon ror
vk e R*
A+B=[A+B", A" +B"]
A-B=[A-B", A"-B]
kA = kA", kA" ]
Where A B =(a; b, a, b, ,a; +b; )
A" +B* =(a; +b;, aj +b;,al +b; )
ki~ =(ka;, ka; ka; ), o kA" =(ka, ka;,ka;)
3. Proposed Method
[F®dt
We define the one dimensional interval valued triangular fuzzy integral equation [*] . As

F is continuous, it follows that two continuous real valued functions E and F are there in such a way

that when U is real, F@O) =[E®), E(t)]

j F(t)dt :{ [E®at, j E(t)dt}
Also, we define the integral by ! [a.b] [a.b]

[Fmdt= [Pt
Suppose 0 <@ <b anglas] [a.0] . here P interval valued triangular fuzzy number
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[F@dt=[(P,).P (), P (1)t

[a.b] [a,b]
We have
j F(t)dtzﬂ jﬂ(t)dt, j El(t)dtH: j P, (t)dt, jE(t)dtH j P, (t)dt, j E(t)dtD
[a,b] [a,b] [a,b] [a,b] [a,b] [a,b] [a,b]
—(rb-2).Rb-a) [R6-2).Fb-a)[Rb6-2.Rb-2))
[F(tdt
[a5]

shows that it should be more concenterated when power type functions having interval
coefficients are integrated. Here we will summarize the results for an interval polynomial of the form

P(t) = A+ At+ AL+ + ALY AL

i ’s are interval valued triangular fuzzy number and t
is real.

Two cases are there
Case (i): Consider @and P with same sign, then
k+l a.k+l
[fb]F’(t)dton(b—a)+A1(b—a)+ ..... +Ak( )k+1
Cases (ii): Consider 2<0<b

[POAt=Ty +T, +T, +...+T,
then [a:b]

A (Hl Hl)/+1j i iseven, -
K Ab A.a'+1) +1J {(Rbiﬂﬁaiﬂ%lﬂ, .

4. Numerical Example:

Consider the following interval valued triangular fuzzy integral equations and by proposed
method.

[Fydt= j( 2r2,4_22rjdx
o] r

[ab] 1+x° 1+x

Where

<(0,1)

We have the interval valued triangular fuzzy integral equation

4 1 3 2 2
jF(t)dt=I(Faa),Pz(t),Pga))dt:Iﬂo,mz}[ - H - Ddx

[a.b] [a0] o4 1+x% 1+ x2 | |1+ x® "1+ x?

Triangular fuzzy interval valued integral equation, we obtained

4 1 3 2 2
0 ’ ’ ’ , dx = ([0,3.1348][0.7837,2.3511] [1.5674,1.5674
[Jlﬂ 1+X2} LHZ 1+X2} L+x2 1+x2D x=( J | )
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(i.e.) the solution is Midpoint of interval is 3.1348 and the exact solution is

[Fat= j( 2r 4_2rjdx=3.1348
6]

1+x%2 " 1+ x2

Conclusion:

In this Work, another strategy is used to solve the interval valued triangular fuzzy integral

equations. Here interval valued triangular fuzzy equation is utilized to build another strategy for solving
interval valued integral equations and the legitimacy of the suggested technique is inspected with
numerical cases. The developed technique is productive to resolve the interval valued triangular fuzzy
integral equations happening in the real life situations.
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