International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391

Results for Fuzzy Casual Stringy Differential
Dissimilarity

Ahmed E. Abdul-Nabi*, Muna D. Salman?, Sinan H. Abd Almjeed®

L 2.3Department of Mathematics, College of Education for Pure Science/ Ibn Al-Haitham, University of Baghdad

Abstract: The destination of this work is to detection some fuzzy eventuality trait of the fuzzy resolutions for non-homogenous fuzzy
casual stringy differential dissimilarity with firm coefficients fuzzy numbers with non-firm fuzzy casual function on the right hand side.

Keywords: Eventuality trait, fuzzy eventuality trait, firm casual stringy differential dissimilarity, fuzzy firm casual stringy differential

dissimilarity.

1. Introduction

Anywhere this work we announce for the fuzzy casual stringy
differential dissimilarity via F.C.S.D.D., R.H.S. for the right
hand side, F.C.F for the fuzzy casual function, F.S for fuzzy
sets and F.D.E. for fuzzy differential equations.

The motif of F.S. press via Zadeh whereas the matter of
F.D.E has been rapidly swelling in neoteric years in theory
and application, for instance, in inhabitance models, in
engineering and a spacious denomination of physically
paramount problems is qualified via F.D.E., [1].

In this work we press and study the idea of detection some
fuzzy eventuality trait of the fuzzy resolutions of non-
homogenous F.C.S.D.D. with firm coefficients fuzzy
numbers with non-firm F.C.F. on the R.H.S. which are the
fuzzy linkage function and the fuzzy ghostly intensity
function.

This work consists six sections, the notations and the
requisite definitions are presented in the first and second
sections, while the fuzzy resoluteness and fuzzy linkage
function illustrate in the third section, the fourth section
include the attribute of the fuzzy cross-linkage function,
derivative of a F.C.F. and the fuzzy ghostly intensity function
of a derivative F.C.F., finally in the sixth section we debate
the fuzzy ghostly intensity function of firm F.C.F., the fuzzy
eventuality trait of the resolutions of a F.C.S.D.D. with non-
firm F.C.F. on the R.H.S. and the fuzzy linkage function of
the resolutions in the previous subsection.

2. Notations [1], [2], [3], [4]

In this section we introduce some notations we needed that in
this work

A(s) : a number in [0,1] for any membership function of 4
assess at s.

A[T]: t-cut of S which is closed and bounded and defined

as{b|A(b)> T} for0< T <L

(& (9,a (&) : a pair of functions which is an arbitrary fuzzy
casual number.
a(¢)=a(x)= ¢ :a fragile casual number,0< T <1.

Y '(bg): the right and left differentiable of Y : (a,d) > Y"
at by € (a,d) For all h >0and h < 0
sufficiently h — 0.

[Y'(B)]°= [ry’c('b),iz’c('b)]: right and left differentiable

for a function Y:7 — Y where [Y'(b)]%= [ (®),
rzc(b)]foraIIOSCSL

3. Requisite Definitions

Definition (3.1): [5]

Reckon (B,p,T) be a fuzzy casual eventuality space and
reckon F be an index set. F.C.F. is authentic valued function
¥ (b ,u,C) on FxD for each firm b, ¥ (b ,w,T) isa casual
mutable. The function ¥ (®b,u,T) can be announce via
¥(»,¢) and a F.C.F. can be deem as a alignment {¥
(v,T), re ¥, T € [0,1]} of a fuzzy casual mutable.

The F.C.F. possess a sole casual mutable at T stem only one
element, and then, so the apportionment function of this
F.CF.is

YO¥ S (b kS (B,T)=p[¥ > (b,0)<xk"(D,T)]
()

Definition (3.2): [5]

A F.CF. ¥ %(b,T) is summon firm if all the confined
remoteness mutual apportionment functions designate
¥ %(1b,T) stick the same if all b4, ..., b, is convey along
the time axis i.e. if

T C T
Y ¥ (b +5,0) ¥ (b, +5,0)-+, ¥ (b, +5,C) (k*(®1,T) k™ (B0, T))

=Y ¢ ¥S (b0 ¥5 (b, 0 (Kc('bl,g),...,lcz(‘bn,g)) @)
or

pe{¥ S (b1+1,7) < K., ¥ S(b ot b, 7)<
kn}=D S {¥ (b1, )<k, ¥ C (g, Tk} ©))

foranyn, b4,..., bpand b.

In individual this reveal that for a firm F.C.F., all the one-
remoteness apportionment functions have to be conformable
(i.e., Y S (x5 (t,T)) as in equation (1) not rely on (b, T), all
the two-remoteness mutual apportionment functions can only
reckonon (b, — b4, T), and so on.
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Definition (3.3): [6]

A FCF {¥%,¢), B € T, Te[0,1]} is summon
minutely firm whether the commonalty stock of its confined
remoteness apportionment is firm beneath any interpretation
in h. That is signify that for every confined sequence of
{b1, bs..., by, T} the mutual apportionment function of n
casual mutable {¥ %(b:+h,7),..., ¥ 5(b,+h,0)}
should be independent of h. i.e.

T
T 5 v 0 ¥ (b, o) (i,

Y C N by 4t ) ¥E (by T T) (Ko, C)
foranyn, b4,..., byand h.

So if {¥%(b,T), b € F, T e [0,1]} is minutely firm

F.C.F.s, then

1) Apportionment function of the fuzzy casual mutable is the
selfsame for either point in T, [7].

2) Mutual apportionment function relies only on the mileage
amidst the elements in T, [2].

3) Whether EX{ ¥ %(b,T)} <o, then

vart[¥ (s, ¢)] <o, [7].

4. Fuzzy Resoluteness and Fuzzy Linkage
Function

Definition (4.1): [6]

Consider the confined remoteness apportionment function of
the function ¥ (b, 7)

Y S((k1, K20..0r Ky b1, boy..., bp),T)

the uneven resoluteness of order (W, Wo,...,WwW,T) is
defined as

He o, (b1 D), Q) =ES (¥4 (b, 7). ¥ “ (b,, 7))

e T S Y (ke Ky By By ), D)
4)
where ¥ S(b4,T), ..., ¥ $(b,T) is the stock of firm

F.C.Fs.

The fuzzy resoluteness of this one remoteness apportionment
functions defined as follow when we have remoteness
apportionment function,

45 (b, T) = ES (¥ (b, ) = | £8%d Y% (ki by, )

when we have the two remoteness apportionment functions
Y ©(x1,k; b1, B2, T), then the resoluteness are

t (b1, by, Q) = ES (¥ (b, 0) - ¥ (b,, 7)) =

[ &2 k5™ 0% Yo (i, &5 by, b,), T)

-0 —0

and so on.

Note (4.2): [6]

Whether the F.CF. ¥ %(b,¢) is firm, then the
apportionment function of ¥ %(b,T) does not reckon on T
and because of that the first resoluteness of the firm F.C.F.
¥ T(1b,7)is afuzzy firm number i.e.

t, (b,C) = £ (b, T) =E°[¥*(b, Q)] =p, p is fuzzy firm
number.

Definition (4.3): [8]

The first fuzzy resoluteness of the firm F.C.F. ¥ %(b,T)
portray the gruff properties of ¥ ©(b,T), to know much
more portrayal of ¥ %(b,T) is given via its second
resoluteness, so

Hi,w, (.G, T) =ES[¥ (B, T) X™ (¢, T)]
=B*(b,¢,7) b,ceT.Te[0]]
the function B%(b,g,C) is summon the fuzzy linkage
function of ¥ ©(®,T) when w,, w, =1 which is reckon on
b-¢,ie
Hi,w, (.G, T) =E°[¥°(b, Q) ¥°(¢, T)]
=B*(b-¢,0) =B*(r, Q)

The fuzzy linkage function of any firm F.C.F. can be
symbolize as

BY(r,0)= [e'd Y°(4,7) )
where Y%(4,7) is a real non-decreasing function.

or,

BS(n0)= e (1. 0)d A ©)
Formula (E::)O is the same of formula (6) and

YC(A,Q:TJ‘t(l,C)di and it is clear that

Y%, 0)=f(4TC), where f%(1,C) is the ghostly
intensity function of the F.C.F. ¥%(b,T),f%(4,Q) 0.
More generally, when ¥%(b,T) is a complex minutely

firm F.C.F. with E° [|¥§(B,C)|2}:p, p is fuzzy firm. ie.

¥°(b,C) have a confined fuzzy variance and firm fuzzy
mean.

Because ¥°(b, ), we consider that

ES[¥%(b,C)]=0 and the fuzzy variance which gives more

the firm of

rigorous attributive of ¥©(b,T) can be acquaint for b, #b,
as

var[¥¢ (b, Q)] = ES{[¥° (b, T) - ¥ (b, O)II¥*(b,, T) - ¥(b,, O
=E°[¥* (b, Q) -¥°(b,, )10
=B*(b,~b,, O =B((b,~b,), ) =B"(r,)
Where B®(z,0)=B%(b, - b,,0Q) is the linkage function of
¥%(b,T) , so via Schwartz dissimilarity

BE(b,~b,.7) <

2 = 2
E[¥°(b,, Q) - ¥°(b,, Q) E°[¥°(b,, Q) - ¥°(b,, 7
which means that the fuzzy linkage function B®(b, - b,,0)
is confined for all b, b, .

Furthermore B*(b,—b,,C) possess the following two
properties:
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1. B*(b,-b,, 0 =B(b,~b,,T) or B(b,,b,, Q) =B"(b,,b,,7)
()

2. B(0,Q) =E® [|¥C(1;, c)ﬂ >0 for anyb.

AF.CF. {¥°(b,Q)} is pronounced firm if the conditions are

hold, [9]:

1. ES [|¥€(1>,§)|2} <o, forall b € F, T e [0,1].

2. E{¥*(b,Q}=p, p isfirm.
3. ES[¥*(b+7,0)-¥°(b,Q]=B"(r,T) ®)
where B%(z,T) is the fuzzy linkage function of ¥%(b, Q)

and does not dependon b .
Furthermore BS(z, ) possess the following attribute:

1. B%(0,C)=E°[¥°(b+0,0)-¥°(b, Q)]
= [|¥’;(1>,C)|2] >0
2. The fuzzy linkage function of ¥°(b,7) is an even

function i.e. B*(z,0) =B%(- 7,7)
3. The fuzzy linkage function of the firm casual function is
plus semi definite.

Definition (4.4): [10]
A fuzzy function §*(x, ) acquaint to be semi definite if
h n
_Zl kZla,-ak .fg(-bj _Bk ’C)
]= =
for any aja, ..., a, and (b;,b,,.., b,)
b; —b, €¥ forallj, k=1,2,...,n.

such that

5. Fuzzy Junction-Linkage Functions

Definition (5.1): [4]

Reckon ¥%(b,0), a%(b, ) be two F.C.F.s, then the cross-
linkage function of ¥%(b,0), A%(b,C) defined via the
equality

BYa (b, by, ) =

ESI¥C (b, O] - ES[¥C(b,, O] [4°%(b,, )] - ES[a% (b, O}

5.1 Attribute of the Fuzzy Cross-Linkage Function:

1' ng, (-bl!-bZ’C) = Bgﬂ (-bZ'-bl'.C) '
2. [BR (b b, Q)| <35 (b, b, ©)I5(by, b, T), where

37,35 are the variances of the casual functions

¥°(b,0) and Aa%(b,T) respectively. which possess
the properties

1. BL (.0 =By(-7.0)
BL.(7.0) =B (-7,0) real

BY, (7.0 < B 0.0B50.7)|.

complex

2.

5.2 Derivative of a F.C.F.

A F.CF. ¥5(b,Q) is differentiable at a b . If for B

..., hpn, ... converges to zero, the sequence of casual
mutable
¥ (b+h;, 7)-¥(b,7)

iy

]
Converges in the mean to a unique casual mutable.

j=1...,n,...

The unique casual mutable demand the derivative of
¥°(b,0) at b, and betoken via ¥°(b,7).

This firm F.C.F. is differentiable for any b, only beneath the
stipulation that a fuzzy linkage function B®(z) of ¥°(b,0)
ought possess a continuous second derivative relatively T,
and ¥° (b,0) ought be continuous firm fuzzy function with
fuzzy linkage function

B (r.¥) = -/BY(0,0)B5(0. Q) ©)
And equation (9) refers that B"*(z,T) is a linkage function

of ¥'%(b,0) and B%(r,C) possess a continuous second
derivative.

5.3 The Fuzzy Ghostly Intensity Function of a Derivative
F.C.F:

Reckon ¥°© (b,0) be a firm casual function, then
VIO =¥ (b =S¥ (b D)

Here V (b, Q) is also a firm F.C.F. and the fuzzy linkage
function of V’;('b,C) can be determined via

(10)

B%(z,0) =—(B"(7,T)) (11)
Also, since

BY(r.0)= | e fi (@ Q)dw

BY(r, Q)= | ime'™ f3(w,Q)da

BS(r.0) =~ a%'” fS(@ Q) da

Via equation (9), and since

BS(r, )= | fS(@.Q)dw (12)
But V°(b, Q) is firm

BS(r.0)= | e fS(@.0)dm 13)

where f 5(@,T) is a fuzzy ghostly intensity function of
V¢(b, ) and via comparing equations (12) and (14)

o (@, C) =’ f3(@,0) (14)
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6. The Fuzzy Ghostly Exemplification of F.C.F.

Definition (6.1): [4]
All firm ¥°(b,0) can be appropriate a function with

orthogonal augmentation, such that for each firm b that
ghostly exemplification

¥ob,0) = [e P FS (L0 A
i (15)

6.1 The Fuzzy Ghostly Intensity Function of Firm F.C.F.:

Offered the analytic idiom of a F.C.F. {¥*(b,0) -0 < b <
o0} via

¥ (b,7) =«f*(b,Q) (16)
where E*{¥“(b,0)}=0, x is a fuzzy casual mutable and
f(b, ) is anumerical function of b .

For the purpose that ¥°(b,T) is a firm function, it must be
that

j:?; (-ID, C) — 7e—i(/ﬂ>+9)
where 7,2, 0 eR, T [0,1].

The F.C.F. (16) is firm if it possesses the style

¥¢ (b, C) _ K,ye—i(ﬂwﬂ) _ K,}/e—iﬁe—iﬂ;

Via global ye™? in the fuzzy casual mutable «, the F.C.F.
(16) is firm iff it possess the style

¥°(b, Q) =xe*®

The fuzzy linkage function of the firm function ¥°(b,T) is

BS(7,C) =E%[x(b+7,0)¥%(b,, Q) , >0, CTe[0,]]
— E‘Q[Ke—ii(b+r,‘§) Ke—ii(b,C)]

= E°[|xicle™" |

e flfe]
_E e
So, BS(r,0)=c?e’*, >0, Cel0,1]
Or,
BS(7,0) = o? g A |z'| <o, Te[0,1] a7
where E® Dxﬂzgz is the mathematical anticipation of the

square of the gauge.

The fuzzy ghostly intensity function is the Fourier
transformation of B®(z,7). If the fuzzy linkage function

B®(z,T) is renowned, the fuzzy ghostly intensity function
can be gained via the shape

BT = _ 1 fa-ierpe
B (wlC)—f(wlC)—mLe B*(z,T)

(18)

6.2 The Fuzzy Eventuality Trait of the Resolutions of a
F.C.S.D.D. with Non-Firm F.C.F. on the R.H.S.:

Deem the F.C.S.D.D. with non-firm on the R.H.S. and firm

coefficients v,,v,,...,u, where v,,0,,...,0, is fuzzy numbers

d7a°(b,Q) | d"a%(0,)
db" L

n

+..40,4%(b,0) < 3°(b,T)

(19)
where a%(b,T) is fuzzy firm casual fuzzy firm function and
3°(b,T) is anon-firm F.C.F..

Presume that, the non-firm F.C.F. 3%(b,C) is a stringy
synthesis of a F.C.F.s, that is via lay

3°(b,0) = (b, Q¥*(b,T) (20)
where f°(b,T) is any fuzzy function of b and ¥°(b,T) is
a firm fuzzy function with fuzzy ghostly intensity function
f5(b,Q) and fuzzy ghostly exemplification

¥e(b,0)= [ e fE(2)dA (21)
Hence equa{ioz)n (20), will be
3E(b,0) = [ FE(b, Qe FE(A)dA (22)
And the giveﬁ F.C.S.D.D. (19) can be written as
d(")A‘(?,C) ‘o, d(”'l)ACS},C) ot U, A (b, 7)<

db db (23)

[ f5(b, Qe f7(2)dA
The resolution of the F.C.S.D.D. (23) can be deeming as a
resolution of the private integral JJ.E(hC) concerning that

A (b,T) isalso a firm F.C.F.
8E(b,0) < [ a%(4,B) f5(A)dA (24)

where the fuzzy ghostly intensity function fZ(2) rely just on
A notonthetime b.

To manage A%(A,b), subrogate dissimilarity (24) into
F.C.S.D.D. (23), we secure

© d(n) © d(n-l)
L dbn;ﬁ(i,b)fg(ﬂ)di+u17{cwn§(/1,b)f§(z) dA+..+
© (n) © .
0, | S A B < | 55,0 FE (b, T2
Or
dm ¢ o L ¢ < < b
e il (/I,'b)+ulmp, (4, B)+...4+0,8%(4,b) < f*(b,T)e

(25)
To disband this unprecedented F.C.S.D.D., we deem two
cases:

Case one :

fS(b,0)=b", m=0,12,... (26)

Volume 7 Issue 1, January 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20179386

DOI: 10.21275/ART20179386

932


file:///D:\IJSR%20Website\www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391

We presume that the private resolution a%(4,b) is a

polynomial of degree m in b pommel via e'*®

A%, b) = Jﬁo ¢ b e @7)

where ¢, j =0, 1,..., mare firms.

Via subrogate equation (27) into dissimilarity (24), the
private resolution AE(B,C) of the F.C.S.D.D. (19) will be

8S(b,0) < | (Xcb" e F5(2)dA

o j=0
The dissimilarity (28) exemplifies the fuzzy ghostly
exemplification of the resolution of the F.C.S.D.D. (19).

(28)

Case two :

f*(b,0)=e"*  k eR

We presume that the resolution a°(4,b) is e*® multiplied
via the exponential e'** (i.e.)

‘D'T;(ﬂ’-b):ekbeiib :e(k+i,1)1> (29)
And via subrogate equation (29) into equation (26), the
particular resolution p.g('b,?;) of the F.C.S.D.D. (19) will be

RS (b,T) < [ 7* fE(2)dA (30)
a5 (b0 e [ F(D)da=e ¥ (b,) (31)

which also exemplifies the fuzzy ghostly exemplification of
the resolution of the F.C.S.D.D. (19).

6.3 The Fuzzy Linkage Function of p,E (b,0):

For Case One:
Via equation (7) we secure

BEC (-bZ - -b]! C) =
p

e{[ 45 (5, 0 - B (5, 0) |[ 455, O - E@S (b, 0) |
~£{[a5(5,0)-0][a (b, 0)-0 |

B5, (b, - b, C) — E| &5 (b, 0) a5 (b, 0) |

Subrogate dissimilarity (28) into equation (32) we secure
BE% (-b2 - -bUC) <

(32)

E{[T (S cbM)e dfS u)} [T (icjbz"‘)e”“df%w}}

—wo = —o =

—.8

<

(b ) (Eeby et e[ dfF () dfF ()]

=0

8

8

< T (ZebM) (3 ¢ by )el ) 2 (2)da
_

—0o =0
For z="b, —b,, the fuzzy linkage function of the resolution
of the F.C.S.D.D. (19) will become

B Q)< [ Gop (e e fiwdr - @9)

For Case Two:
Using equation (11) we have

BE:}; (b, - b, Q)=
E{[ A5 (6,0~ E@E (b, D) || 45 (b, 0) - E@E (b, 0]
~&{[ 256,00 [ a5 (b, 0) -]

B, (b,~b,0) —E| A5 (5,0 A5 (5,0 |

Subrogate dissimilarity (31) into equation (34) we secure,

BS. (b, ~ b, Q) < E{{ Jeleinbgfe (,1)} ﬁ NERERTH (,1)}}

(34)

< Te(k+iz)ble(k+m)b2 E[dfg(/i)d_fg(ﬂ)]

—o0

< Te(kni)ble(kni)bz fE(/i)dl

—0

< T o (k=iA)by g (k+i2)by fg (1)d2

-0

< Teklerkbz eii('bz—h)-fg (A)dA

—0

< .[ ek(1>1”>z) eil(hszl)j-'g (ﬂ)d/l

-0

For 7="b,-b,, the fuzzy linkage function of the
resolution of the F.C.S.D.D. (19) will become

BY (1,0) < | e*™ ™' f5(2)d2 (35)
P —0

or via equation (6)

B% (7,7) <e“™"™¥5(7,7) (36)
P

6.4 The Fuzzy Ghostly Intensity Function of a°(b,T):

For Case One:
Via equation (6), the F.C.S.D.D. (33) can be written as

Je fi(dis [ Qb ) (S eby e fi(2)dz
-0 —0 )= 1=

Crop that the fuzzy ghostly intensity function of the
resolution AE(B,C) of the F.C.S.D.D. (19) will have the

style

fﬁg(/’«)ﬁ(Z%JC,-BT*)(Z%)C,-B?*)JCE(E) (37)
= =
And for fE(b,C), the fuzzy ghostly intensity function

fzc (4) can be completely defined.
P

For Case Two:
Via equation (6), the F.C.S.D.D. (35) can be written as

Tei/lrfﬁt (ﬂ)dlz Tek('blsz)ei/lr‘fg(l)dﬂ
o p —o
Crop that, the fuzzy ghostly intensity function of the
. ‘C -
resolution A (b,T) of the F.C.L.D.I (23) will have the style
Foo(2) <e* ™I £L(2) (38)
P
And for f$(b,Q), the fuzzy ghostly intensity function
.fzz (1) can be completely defined.
P
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