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On Certain Type Fractional Integration of
Special Functions Via Pathway Operator

Hemlata Saxena “ & Rajendra Kumar Saxena °

Abstract-In this present paper we study product of some special functions via pathway fractional integral operator. Our
results are quite general in nature .Some known and new results are also obtain here.
Keywords: Pathway fractional integral operator, M-series, New generalized Mittag-Leffler function.

[. INTRODUCTION

Definition: Let f(x) € L(a,b),n€C,R(n)>0,a>0 and let us take a “Pathway

parameter” a < 1. Then the pathway fractional integration operator is defined by Nair
8]

( p a)f) @) = x" (=) [1 a(l- “)t](l D fde (1.1)
whena =0, a =1andn is replaced by n — 1in (1.1) it yields
(1. f)x) = o )f (x — )7L (t)dt ...(1.2)

which is the left — sided Riemann-Liouville fractional integral defined by Samko et.
al.[9].

The pathway model is introduced by Mathai [5] and studied further by Mathai
and Houbold [6] [7].

For R(a) > 0, the pathway model for scalar random variables is represented by
the following probability density function.

FGO) = clxlr ™ [1- a1 - el

y>06>0,=0,{1-al—a)lx]°}>0,—0<x <o,

where ¢ is the normalizing constant and « is pathway parameter. For real a, the
normalizing constant is as follows:

1 5[a(1—a)]% F(S +—+ 1)

2 ek

c= a<l Ll (1.4)

Author a a: Career Point University, Kota (Rajasthan) India. e-mails: hemlata_19 75@yahoo.co.in, rajendrasaxenacpu@gmail.com
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Y
= B
Sla(l-a)]s T
1 [a( Cf)]ﬁ(1—a) ,fOI‘ - =>0a>1 ... (1 5)
O R G -
1 6] ﬂ]%
a
5 r(g) , for a_)l ...... (1 6)

For a <1, it is a finite range density with [1—a(1 — a)|x|°] > 0 and (1.3)
remains in the extended generalized type-1 beta family. For @ < 1, the pathway density

in (1.3) includes the extended type-1 beta density, the triangular density, the uniform
density and many other p.d.f.

when a > 1, we write 1—a=—(a—1), then
( (7] a)f) (x) _ xn f( a(a— 1))[ ala— 1)t] (a 1) f(t)dt

fx) = clx" 1+ ala - 1)|x|5]_”‘ﬁTl ...... (1.7)

Where a>1,6 >0,=>0,—0 < x < oo,
which is extended generalized type-2 beta model for real x, It includes the type-2 beta
density, the F density, the student-t density,the Cauchy density and many more.

Here, we consider only the case of pathway parameter a < 1. For ¢ —» 1 both
(1.3) and (1.7) take the exponential form, since.

716 || [1 a(l—a)|x| ]

n

”mlc x| 1[1 + ala — 1)[x]] =1

= c|x|temenkl® L (1.8)

n
BV e | .
Fora—-1_, [1 - @]1 — e =", the operator (1.1) reduces to the following form

(PEVF) = w1 [ e poan

0

= XL (1.9)

It reduces to the Laplace integral transform of f with parameter % .

In this paper we will integrate product of M-series, Fox’s H-function and
generalized Mittag-Leffler function by means of pathway model.

The generalized M-series is defined and studied by Sharma and Jain [10] as follows

“a’, ' (al)k ( ) z
, M B & (b - ....(b(,)k ra'k+p)

k

2015 Global Journals Inc. (US)
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= Y;1(k) ...(1.10)

Where z, ', € C,Re(a’) >0
Here (a] )k’ (b])k are known as Pochammer symbols. The series (1.10) is defined
when none of the parameters bs, j=1.2,. is negative integer or zero. The series in

(1.10) is convergent for all z if p < o, it is convergent for |z| < § =a® if p=0+1 and

divergent, if p >0+ 1. When p>o+1 and |z| <, the series can converge on
conditions depending on the parameters.

The series representation of Fox H- function studied by Fox C [2] as follows:

mn [, (€ Ep) N v (CDUXE) (1)}
H [ | f ’F )] Zh:l szO v E), ) (z) (111)
where & = eh‘:‘l and (h =12,.. ,N)
and

L (fj+F;€) T)=q F(1—e;+E;¢€)

X = = 1.12
d H,Q=m+1r(1—fj_ij) T} +1 (e +E;€) ( )

Following are the convergence conditions :

Ty= YN E—Y0 v B+ XM F =Y, F ....(1.13)

TZ = ?21 a; _Z? n+1a + 2 1ﬁ1 Zl m+1ﬁl (114)

Recently, a new generalization of Mittag-Leffler function was defined by Faraj
and Salim [3] as follows:

EV94 (5 = _ Wagmz"
aﬁp(z) n =0 r(an+p) O (1.15)

Where z,a,B,y,6 € C; Min{ Re(a), Re(B), Re(y),Re(6)} > 0,p,q > 0.

Further, generalization of Mittag- Leffler function was defined by Khan and Ahmed
[4] as follows:

wpy.q v Wpn @Ign 2"
Eaﬁ v0'6p(Z) - ZTI:O F(an+[3)(v)0n (6)pn (116)

Where a,B,v,6,u,v,p,0 € C;p,q > 0 and q < Re(a) + pp, and
Min{Re(a), Re(B), Re(y), Re(5), Re( 1), Re(v), Re(p),Re(a)} > 0

If we take g = v,p = ¢ in (1.16) it reduces to eq. (1.15).
Write generalized hypergeometric function was defined by Srivastava and
Manocha [11] as follows:

© 2015 Global Journals Inc. (US)
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..... o I atams”
SWql(ar, A1), . (ay, 4y ); (b1, By), .., (by, By ) 2] = "zOHJq;F(bﬁBj")n!

..(1.17)

[I. MAIN RESULTS
Theorem-1 Let n,v,6,q,p,w,p €C, ¢c,b € R,Re(B) > 0,Re(6) > 0,Re(n) > 0,Re(y) >
0,Re(w) > 0,Re (1 +1i—a) > 0,Re(p) >0,a<1,b ER,c ER,Re (a) + 5];—’) > 0,|argc| <
]

ST, > 0,p <o ldl <a'®,B">0,j=1,.,0

Then.
P(na) {t‘“ L Cd ﬂ [dt_ ] HM,N[ £0 (p p) y5q(btp)}
) . P,Q (f F, ) a,pp
B dexmtofRr (14 1 )r(a) bxP (w =88 =Bk, p)(¥,q)
=) 5 — e p @ - 0P |(@p)@p) (1+0+ T u —— 8=k, o)l
un|[ o | (e Ep)
1 [W - FQ)] ........... (2.1)

Proof: The theorem -1 can be evaluated by using the definitions (1.1),(1.10),(1.11) and
(1.15) then by interchange the order of integrations and summations, evaluate the inner
integral by making use of beta function formula, we arrive at the desired result (2.1).

Theorem-2 Let n,Y,6,4,0,8,T1,T, >0,u,p,v,9,8,v,0,6 € C,Re(n) > 0,Re(y) >
0, Re(8) > 0, Re (1+—2) > 0,h,cER, @ < 1, Re (w+5§) > 0, large| < S Tym,p <
j
cand|d| <a®,B*>0,j=1,..,Q and min(Re(¥), Re(B), Re(y), Re(5), Re(u), Re(v),
Re(p),Re(0)) >0
Then
P(z,a) h-1 Yo, B [dt‘ﬂ*]. HMN ctd | ( €p, p) g1V (btﬁ)
0 b M (foFo)l EyBvosp
kyntB—B"k _n
dtxn8kr (14 L) r(w)
[a(1 = )FF kT (I (v)

=1 (k)

o bx”
Vs |l - oP U

wp) @aq) (B—-06¢—pL"kI)
(B, 9)(,0) (1 tBtT o 5 — ﬁ*k,ﬁ)]

p’

o FQ) ..........

Proof: The theorem -2 can be evaluated by using the definitions (1.1),(1.10) (1.11) and
(1.16) then by interchange the order of integrations and summations, evaluate the inner
integral by making use of beta function formula, we arrive at the desired result (2.2).

[[a(l —a)]?

© 2015 Global Journals Inc. (US)
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[11. SPECIAL CASES

1. fwetake s=p=q=1p=B,a=p, B =w and in H- function § = § in theorem
-1 then we at once arrive at the known result of [1,Theorem-2].
2. If we take § =p =1 in theorem -1 then we get the following particular case of the
solution (2.1)
Corollary-1
The following formula holds

ma) ) ,w-1 a',ﬁ' —B* M,N l s (ep,Ep) v.a }
P t dt . H ct® | JE (btP)
0+ { o M . [ ] P;Q (fQ,FQ) pP,w

a1 ) 1 (08~ BP0
= LA e 2 Zlm @)(1+0+—— 38—k P)]
MN IL (ep'Ep)l
P la(@ — )18 | (fo,Fo)

Where n,v,q,w,p €C, ¢c,b €R,Re(B) > 0,Re(5) > 0,Re(n) > 0,Re(y) > 0,Re(w) >
0,Re (1 +1"—a) > 0,Re(p) > 0,a < 1,b € R,c €R,Re (w + 5?) > 0,largc| < Tym, Ty T,
- j

>0,p<old <a®,p*>0,j=1,..,0;
p J

3. If we take uy=v,p=0,d=p=q=1 and J9-pf,f->w in H function § =6 in
theorem-2 then we at once arrive at the known result of [ 1, Theorem-1] .

4. If we take u = v, p = o then we at once arrive at the theorem-1.

5. Making f*,6 -0 and §=p=q=1,p=p in the result (2.1) and B*8 - 0,u=
v,p=0,0 =p=¢q =1 in result (2.2) then we at once arrive at the known result of
Nair in[8].
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Abstract- In the present study, Sequential Probability Ratio Test (SPRT) is developed for the scale parameter of
Nakagami Distribution and the robustness of scale parameter is studied when the shape parameter has undergone a
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[. INTRODUCTION
Nakagami distribution is a lifetime distribution, given by M. Nakagami (1960)
has the probability density function (pdf)

224" 22-1 ?XZ.
Flﬂﬁx e : x>0,1,5>0, .(1.1)

f(x;4,8)=

where 1 is a shape parameter and p is scale parameter. Nakagami distribution is
related to Rayleigh distribution and one-sided Gaussian distribution whenA=1, and
A=1/2, respectively.

In this paper, we have developed the SPRT for scale parameter of Nakagami
distribution and studied the robustness of the scale parameter when there is change in
the shape parameter. The robustness of SPRT has been studied by several authors. For
a brief review, one may refer to Epstein and Sobel (1955), Johnson(1966), Barlow and
Proschan (1967), Phatarfod (1971), Harter and Moore (1976), Montagne and
Singpurwalla (1985), Joshi and Shah(1990), Chaturvedi, kumar and Kumar (1998),
Chaturvedi, Kumar and Kumar (2000), Chaturvedi, Tiwari and Tomer (2002), Surinder
and Naresh (2009).

In section 2, we state the problem, and develop SPRT for testing the simple null
hypothesis against the simple alternative hypothesis. The expressions for OC and ASN
functions are obtained in section 3. In section 4, robustness of the SPRT is studied and
the results are discussed in section 5. Finally, the conclusions are given in section 6.
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II. SET-UP OF THE PROBLEM

Let the random variable X follows the Nakagami distribution given by the
probability density function (pdf)

a -Zx
f(x;/’t,ﬂ)z%x”‘le Ao x>0,4,>0 -(2.1)

Given a sequence of observations x;, X,, Xs,...from (2.1), suppose one wish to test
the simple null hypothesis H,: /= against the simple alternative H,:8=p(8,>/f,)-
The expression for OC and ASN function is obtained and their behaviour is studied by
plotting graph.

[11. SPRT FOR TESTING THE HYPOTHESIS REGARDING ‘8’

The SPRT for testing the null hypothesis H,: = f,against the simple alternative
H,: B = p.is defined as

(%;4.8)

f
z =In

i m ..(3.1)
Or,
Z, :Mn(&J—xzﬂ(i—iJ .(3.2)
ﬁl ﬂl ﬁo
Or,
e’ ={%jj e%xz[ﬁﬂi"] ..(3.3)

Now, we choose two numbers A and B such that 0<B<1<A. At the n™ stage,
accept H,, if Z z, <InB, reject H, if Z z, <InA, otherwise continue sampling by taking the
i=1 i=1

(n+1)™ observation.
If ae(01l)and pe(01)are TYPE I and TYPE II errors respectively, then
according to Wald (1947), A and B are approximately given by

Azﬂ and Bzi ...(3.4)

a 1-a

The Operating Characteristic (OC) function L(#) is given by

A -1
L(0)=———, ...(3.5
(0)-2— (35
where his the non-zero solution of
E[e" ]=1 ...(3.6)

Or,
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tf(x:4.8) " . .
J(;|:f(xi;/1’ﬂo):| f( i’ﬂ"ﬁ)d 1 .(3.7)

e
)

(3
,3=—1

h(l—lJ ..(3.9)
B B

The ASN function is approximately given by

From (2.1) and (3.3), since

.(3.8)

Y

we get from (3.6) that

L(6)InB+{1-L(0)}InA
E(Z) ’

E(Z)=l[ln(%}—ﬂ(ﬂ%—ﬂ%ﬂ (3.11)

From (3.11) ASN function under H; and H, are given by

E(N|6)= (3.10)

Provided E(Z)#0, where

(1—a)|nB+a|nA
EO(N)=
By 1 1
i[ln[/ﬁj_ﬂ[ﬁl_ﬂo]} (3.12)
_ﬂInB+(1—,B)InA )
p) A1 1
i_'“[ﬁl]‘ﬂ(ﬂl‘ﬁoj_ .(3.13)

IV. ROBUSTNESS OF SPRT FOR PARAMETER OF NAKAGAMI DISTRIBUTION

and

El(N):

Let us suppose that the parameter 'A' has undergone a change then the
probability distribution in (2.1) becomes f (X;/f, ,B). To study the robustness of SPRT

developed in section 3 with respect to OC function, consider 'h'as the solution of the
equation

E, [e] =1 ..(4.1)
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f(x:4.8)

1_[,;0](11
g =M[1_1J
2\ B P

For different values of #, h is evaluated and the OC function is obtained. The

Robustness of SPRT with respect to ASN can be studied by replacing denominator of
(3.10) by

Or, I[M}hf(xi;f,ﬂ)dx=l.

After solving, we get

E. (z)=Tz f (x;ﬂ*,/})dx

53]

We consider the cases 1> 1 and A< A to study the robustness of SPRT.

V. RESULTS AND DISCUSSIONS

Consider the equation (4.2) and taking the logarithms of both sides, expanding
and retaining the terms up to third degree in ‘h’, we get

el e o

where P= ;L ,
A

For testing H,:p=13versesH,: =15 and taking a=/£=0.05, the real roots of ‘h’
are obtained by using (5.1) for the different values of #. The OC and ASN functions are
evaluated by using the equations (3.5) and (3.10) by considering the casesA>2" 1=21'
and A < A" respectively. The results are presented in 7able 1. and Table 2, respectively.
The graph for OC and ASN functions are plotted in Fig.7 and Fig.2, respectively.

Tablel : Values of OC Function for Scale Parameter of Nakagami Distribution

L(B)
g | P=05 | P=I | P=I5

12.8 | 0.999316 | 0.97451 | 0.919019
12.9 | 0.998652 | 0.964562 | 0.900481
13 0.997371 | 0.951168 | 0.878632
13.1 | 0.994931 | 0.933375 | 0.853186
13.2 | 0.990337 | 0.910101 | 0.823936
13.3 0.98182 | 0.880222 | 0.790789
13.4 | 0.966332 | 0.842704 | 0.753801
13.5 | 0.938946 | 0.796814 | 0.713205
13.6 | 0.892517 | 0.742377 | 0.669422
13.7 | 0.818716 | 0.680014 | 0.62306
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Notes

13.8 | 0.71206 0.611282 | 0.574883
13.9 | 0.57676 0.538609 | 0.525768

14 ] 0.430317 | 0.464988 | 0.476637
14.1 | 0.296256 | 0.393507 | 0.428397
14.2 | 0.190791 | 0.326856 | 0.381868
14.3 | 0.117107 | 0.266968 | 0.337742
14.4 | 0.069694 | 0.214889 | 0.296546
14.5 | 0.040728 | 0.170848 | 0.258633
14.6 | 0.023563 | 0.134457 | 0.224191
14.7 | 0.013561 | 0.104946 | 0.193261
14.8 1 0.007784 | 0.081368 | 0.165766
14.9 | 0.004462 | 0.062748 | 0.141541

15 | 0.002555 | 0.048174 | 0.120358
15.1 | 0.001461 | 0.036846 | 0.101959
15.2 | 0.000834 | 0.028087 | 0.086067

Figure 1 : Graph of OC Function for Nakagami Distribution
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Table 2 : Values

of ASN Function for Scale Parameter of Nakagami Distribution

E(N)

B | P=05 P=1 P=15

12.8 | 248.791298 | 236.431136 208.782162

12.9 | 272.070729 | 253.470573 218.507593

13 | 299.867491 | 272.011541 228.279256

13.1 | 333.40532 291.938749 237.9207

13.2 | 374.215811 | 312.981253 247.221902

13.3 | 424.084893 | 334.661168 255.944863

13.4 | 484.766036 | 356.250404 263.833837

13.5 | 557.173848 | 376.759353 270.630404

13.6 | 639.65168 394.980317 276.092553

13.7 | 725.216594 | 409.609487 280.01483

13.8 | 799.289775 | 419.441269 282.247663

13.9 | 842.175927 | 423.598729 282.7132

14 | 839.340213 421.72793 281.407782

14.1 | 792.201008 | 414.068829 278.409715

14.2 | 716.835926 | 401.397756 273.86376

14.3 | 632.339526 | 384.846574 267.964957

14.4 | 551.898184 | 365.674585 260.944299

14.5 | 481.492999 | 345.077459 253.045105

14.6 | 422.367225 | 324.058467 244.508307

14.7 | 373.556718 303.37858 235.557736

14.8 | 333.40091 283.559294 226.392386
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14.9 | 300.232638 | 264.918963 217.180598

15 | 272.620552 | 247.619408 208.059374
15.1 | 249.413412 | 231.71082 199.13543
15.2 | 229.711533 | 217.169974 190.488238

Figure 2 : Graph of ASN Function for Nakagami Distribution
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VI. CONCLUSIONS

The values of OC and ASN functions for the cases/1</1*, A=A and A>A1 are

plotted in Fjg.1 and Fig.2, respectively. From the Fig.1, we observe that fori< A’
(A>2"), the OC curve shifts to the right side (left side) of the curve when1=2". From
the Fig.1, it is clear that SPRT is non-robust for A" =A1+05as the deviation in OC
function is significant. Again, from Fig.2, we observe that fori<A (A>1"), the ASN

curve shifts above (below) of the curve when1=21". Both the curves are highly sensitive

for the changes inA. Thus we conclude that for the present model, the SPRT for testing

the hypothesis regarding , is highly non-robust for changes in 4.
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[. INTRODUCTION

The impulsive differential equations represent a framework for mathematical
modeling of many real life situations in the field of engineering, biology, chemistry,
physics, control systems, population dynamics and many more [1]. In last two decades
the stability analysis of these have been extensively explored [4,5,7,15-19]. In [17] the
criteria for global exponential stability for impulsive functional differential equations is
obtained by using Lyapunov function and Razumikhin technique. Moreover, it has been
shown that impulses may make the system exponentially stable even if derivative of
Lyapunov function is not negative. It is supposed that the state variables on impulses
are related to present state variables but it is also possible that state variables on
impulses are related to time delay. The aim of this paper is to get global exponential
stability criteria for impulsive functional differential equation when state variables are
dependent on both present and past state variables.

This paper organized as follows. In section II, some notations and definitions are
given. We proved some criteria of global exponential stability for impulsive functional
differential equations in section III, At last some concluding remarks are given in
section IV.

II. PRELIMINARIES

Let R" denotes the n-dimensional real space and N denotes the set of positive

integers. For given constant 7 >0, the linear space PC([—T,O], R") with norm |||| defined
by
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lwl= sup Jy ()]
re[-z,0]

Consider the differential system :  X'(t) = f(t,x),t>t,,t =t,
AX(t) =1, (x(t )+ I, (x(t, —7)),k=123,.....
X, =V (1)

Where f:R x PC([—r,O], R") —> R";
l.,J, eC[R",R"];y € PC([- 7,0, R");
0<t, <t <t)<.vvorrrnee. <t <o , with t,—o0 as k—oo;
AX(t) = X(t) — x(t7); x(t),x(t") e R"

Throughout in this paper, we assume that f, I, J,, ke Nsatisfy all necessary
conditions for the global existence and uniqueness of solutions for all t>t; [6]. For any
w € PC([-7,0],R"), there exists a unique solution of (1) denoted by X(t) = X(t,t,,w). We
further assume that all solutions x(t) of (1) are continuous except at t=t,,ke N at
which x(t) is right continuous i.e. X(t,)=X(t, ),k e N and left limit i.e. x(t,) exists.

Definition 1: The function V' : R, X R* — R, is said to belong to the class v, if the

following conditions hold:

1) Vis continuous in each of the sets [t;_q, t;) X R",and for each x€ R™ ¢ € [t;_1, t;)
ke N, limgyysuon V(¢ w) = V(t , x) exists.

2) V (¢, x) is locally Lipschitzian in all x€ R", and for all ¢>t,, V(¢ 0) = 0.

Definition 2: Given a function V': R, x R" — R, the upper right-hand derivative of V'
with respect to system (1) is defined by

DV(t,¢(0) = lim SUID%[V(t +6,9(0) + & (t,y)) -V (£ 0(0))]

for (t,y)eR, xPC([-7,0,,R").

Definition 3: The trivial solution of the system (1) is said to be globally exponentially
stable if there exist some constants a >0 and M >1such that for any initial data X_ =y

||X(t,t0,t//)|| <M ||l//||e’a(t’t°) t>t, , where (t,,) eR, x PC([—T,O,], R").

I11. MAIN RESULTS

Now in this section, we shall establish criteria for global exponential stability of
impulsive functional differential equation in which state variables on impulses are
related to time delay. We have the followings results.

© 2015 Global Journals Inc. (US)
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Theorem 1: Assume that there exist a function V € vy and some constants p,b,b,,b, >0
and | >7,4>Db such that
(i) bellx|l? < V(t, x) < byl|x]||P, for any te R and x € R"
(ii) DTV (¢, (0)) < bV (¢, 9(0)), for all ¢ € [ty_q, t;) KEN
214 .
Whenever hV (6, 0(0)) >V (t + 1, (1)) for r € [—1,0], where h>€e"" is a constant
(iii) for all p € PC([-7,0]; R")

re[-7,0]

V(t,9(0) + I, ((0)) + I, ((r)) < Z{V(tk’,qo(O)H sup V(t, +r,(p(r))} where z,>0,keN
are constants.
~Al .e*l(tkﬂ*tk)

1+e*
Then the trivial solution of (1) is globally exponentially stable.

Proof - Choose M >1such that

(iv) <t —t,, <I and z <

bl [* < My |"e e <My "e ) < hi | (2)

Let X(t) = X(t,t;,) be any solution of (1) with X =y and v(t) =V(t, x). We shall

now show that

v(t) M|y ["e "™ telt, .t ke N (3)

We shall prove this by induction, so firstly we shall show that result is true for k

= 1lie.
v(t) <My [Pe* ) ety t,) (4)
From condition (i) and (2) for telt, —7,t,]
V(D) <b X" <byy|" <My e e ™
If (4) is not true, then there exist some t & (t,,t,) such that
v(t) > M " e > My | e e™ > b,|y|” = v(t, +1) (5)

where r e[-7,0]
# N
Which implies that there exist te (to,tj such that

V(?) =M ||1//||pe"w1_t°) and v(t) <M|y/|| Pelit) t —r<t< ? (6)
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#H #
Then there exist t e (to,tj such that
#i#t p p # #
V(t) =b,|y|" and v(t) =b,y|", t <t<t (7)
# #
Then for any te [t ,t}, we got
V(t+1) < My |"e 7 < by | < h(t) ® Notes
And therefore from condition (ii), we get
#H # # #
D*v(t) < bu(t), for te {t ,t}and then we have v(t)>v(t)e™ i.e.

b2||1,//||p > M||ly||pe"’1(t1"t°)e_'b which contradicts (2) .Hence (4) holds that means result (3)

is true for k=1
Now assume that result (3) holds for k =1,2,34....m

ie. v(t)<My| e *“ ) teft b, ) k=123.....m (9)

from condition (iii) and (9) ,we get

v(t,) < Zm|:V(tm’§0(0)) + sup V(t, + f,(o(r))}

<z, [Mlp]e 0 ey e

<z,M|y[ e (1 e™)

<z, M|y["e ) (1+e*)

<e ey [P

<& Mlye

<M (10)
next we shall show that (3) holds for k = m+1

ie. v(t) <My [Pt et t,) (11)

M+l

Global Journal of Science Frontier Research (F) Volume XV Issue VIII Version [ E Year 2015

suppose that (11) is not true then we can define t=inf{t e[t,,t,,.1;v(t) > M|y|" e *m*)}
from (11) we know that f =t _. By the continuity of v(t) in [t,,t,,,),we have

H V(t) = My| e and v(t) < My| e telt, 1] (12)

From (10) we have since V(t,)<e M |y|®e ™t <v(t) which implies that
there exist some

© 2015 Global Journals Inc. (US)
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te (tm ,Ej such that

v(t) =€ My e and v(t) < v(t) <v(t),te[t,t] (13)

Since 7 <t, —t, , <I| therefore t+r e[t E] for te[t,E],r e[-7,00] .By (9), (12)

m-1
and (13), we get for te[E,f]
V(t+r) < My e *tn

=M ||‘//|| pefﬂ(tmu*to)el(tmuftm)
”p —A(tmia—to)

V| €

— e2).I V(;)

< hv(t)

<e''M|

Then from condition (ii), we get D*v(t) < bv(t), since 1 >b from (13) we have

V(t) < V(t)e® = &7 My e im0 < y(t)

Which is contradiction
Thus (3) also hold for k = m+1
Hence by principle of mathematical induction (3) holds and we have

v(it)<M ”W” Pt te [tk—l’tk)
Then by condition (i)

bl* <V <My e

= bl <My]e

1
o e
=< e

A
S <My] e

1

. P
Where M Zmax{],(%] }
Therefore the trivial solution of system (1) is globally exponentially stable with

rate of convergence —

Remark 1:1f we want to remove the restriction A >b in above theorem then we need to
modify conditions (ii) and (iv) as follows:
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Theorem 2: Assume that there exist a function V € vy and some constants p,b,b,,b, >0
and | >7 such that
(i) billx||P < V(t,x) < by||x]||P, for any te R, and x € R"
(ii) DTV (¢, (0)) < bV(t, ¢(0)), for all t€ [ty_q, t;) kE N
Whenever  hV(t,@(0) >V (t+r,p(r)) for r€[-7,0], where h> max{e®*,e’} is a

constant

(iii) for all ¥ € PC([-7,0];R")
re[-z,0]

V(t, 0(0) + 1, (¢(0)) + Iy (o(r)) < Zk|:V(tk’¢(o))+ sup V(t, + Mﬁ(r))} » Where

z, >0,k e N are constants .

—(4+b)l .e*l(tku*tk)

iv) 7<t, —t,_, <l and z <
( ) k k-1 k 1+eﬂ,r

Then the trivial solution of (1) is globally exponentially stable.
Proof:- The proof of this theorem is omitted as it is almost same as that of Theorem 1

Remark 2-- As we know that the derivative of the Lyapunov function should be
negative for a delay differential system to be stable but in these theorems derivative
may be positive which does not ensure the stability of the differential system . So it is
clear that the impulses can contribute to make a system exponentially stable.

V. CONCLUSION

In this paper, global exponential stability criteria for impulsive functional
differential system have been extended to a system in which state variables on impulses
are related to time delay. These results widen the scope of stability theory and are more
general as compared to some existing results.
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I. INTRODUCTION

Let A be the class of functions f of the form

o0
2)=z+ g apz®
k=2

which are analytic in the open disk U = {z € C': |2| < 1} with f(0) = f'(0) —1 = 0. Let S
denote the subclass of A consisting of the functions f € A | which are univalent in U .We
denote by P the class of functions p which are analytic in U, p(0) = 1 and Rep(z) > 0, for
all z € U. In this work, we introduce a new integral operator, which is given by

Kos ooy oo / (Dmfz >> (D7 f,w)]” du (1)

for a;, 8; be complex numbers, f; € A, f; € P, j=1.n
Form =1 ;=0 j =1,n we obtain the integral operator, which is defined in [4].
Form =1 «a; =0 j=1,n we have the integral operator, which is defined in [5].

II. PRELIMINARY RESULTS

In order to prove our main results we will need the following lemmas .
Lemma 2.1 [1] If the function [ is analytic in U and

2f"(2)
f'(2)

~—~

[\

~—
N

(1—1z])*

—1‘§1

Author a o: Department of Mathemnatics UIET, C.S.J.M. University, Kanpur. e-mails: dixit poonam14@rediffmail.com,
puneetshuklaO5@gmail.com
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for all z € U, then the function f is univalent in U.

Lemma 2.2 |3] Let v be a complex number Rey > 0 and f € A . If

1— |Z’2Re o'

2f'(2)
f'(2)

<1 (3)

Re ~

for all z € U, then for any complex number §, Re § > Re vy , the function

mazkﬁﬁéwwwf” (4)

is regular and univalent in U .

Lemma 2.3 (Schwarz [2]) Let f be the function regular in the disk Ur = {z € C': |z| < R}
with [f(2)| < M, M fixed .

If f has in z = 0 one zero multiply > m then

FE S prld" (€ Un) )

the equality (in the inequality (5)z # 0) can hold only if .
_ 0 M _m
f(z) =e" 5wz
where 6 is constant.
[11. MAIN RESULTS

Theorem 3.1: Let «;,[3; be the complex numbers M;, L; positive real numbers, j = 1,n
and the functions

fi €A, fJI € P, fi(z) =z+agz* +azz* +...5=1nif .

‘z%—l‘gm G=T7m :zel) (6)
o Or| <L G=Ta s zel) 7

and
Sl + 1351 1) < 22 ®

Then the integral operator Ky, .....a,,.s -----, defined by (1) is in the class S .
Proof : The function Ky, .....apsp, -----8, (%) is regular in U and

’

Kars oo oo (0) = Ko oo oo (0) — 1 =0

© 2015 Global Journals Inc. (US)
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Notes i n "
2 ZKala """ O3B +eee ﬂn( ) 2 m+1fj<z) [an](z)]
g e | S U 2 e gt 191 e
(10)
for all z € U.
By (6), (7) and Lemma 2.3, we obtain
z%ﬁi?—l’ﬁMjM (j=1,n : 2€0) (11)
[D"f;(2)]” i
’ZW SLJ|Z| (j— ,n . ZGU) (12)

and from (10) we have

< (1—12%) I2] {ZH%W M; + (4| Lj]} (13)

j=1

forall z € U.

Since

and by Lemma 2.1, it results that the integral operator K,,,.....a,,,, -----3, 15 in the class S.
Theorem 3.2 : Let «;,[3;,7 be the complex numbers j = 1,n , 0 < Re v < 1 and the

functions
fi € A f; € P fi(2) = 2+ ay;2” +ag;2* +....j = 1I,n
if
DL (2 2Re v +1) 2R r o
J
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2Re ~v+1

(D" f;(2)]" (2Re v+ 1) 2R R
z -1 < (j=Ln :z€l) (15)
‘ (D" f;(2)] 2
and
D gl + 51 <1 (16)
j=1
then the integral operatorK,,, .....a, s, -----5, defined by (1) belong to the class S . NOteS
% Proof : From (9) we obtain
3 K ooy oo d Dy, " [ ADr ()
< /Ctl nB1 ﬁn(z) _ |:05j (Z — ]%(Z) . 1):| +Z |:6]Z[ nf](Z)]/ :|
Kala """ Oén?ﬁl """ B’n(z) ]:1 D f](z) ]:1 [D f](z)]
£ and hence we get
‘:): 1" "
- 1— |2 2K, s coovan sy oo ﬁn(z)|<1 - |Z|2RGWZ|:|CY'| ZDm+1fj(z) —1’+|ﬁ-] Z[anj(z)] 1
T Ren | K (0|- Ren 29D T DG
7 (17)
>< for all z € U by (14), (15) and Lemma 2.3 we have
=
§ 2Rev+1
Dm+1f](z> (2R€ r}/ + 1) 2Re ~ -
- ) VT Gt czer) ()
D"y(2))'| _ (2Re v+ 1) 555
,-3 n j z e f)/ 2Re v -
. z - < H (j=1Ln zeU) (19)
"B ;
= and hence by (17) we get
é 7 2Rey+1 o
T 1= 22K an oy s ()| 1= |2 (2Re y 4 1) 2Re 5
” - - | < 2| [las+1851] (20)
3 Re ~ K s ooansBy o8 (2) Re ~ 2 JZ:; ! !
i forall z e U .
£ 1 — |2]2R " 2
&) ma/xz — |* — ey
= Rte vy (2Re v + 1)22}%1%;;1
From (16) and (20) we obtain that
|
. 2Re~y K”
1 ‘Z| zZ /041’ ..... n By e gn(z) <1 (21)
Re Y Ka17 ..... Qn By e 5n(2)
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Notes

for all z € U and by Lemma 2.2 for 6 = 1 and f = K,,,.....ap,s8, -----8, it results that the
integral operator Ko, .....a, s, -----5, defined by (1) belongs to the class S.

[V. COROLLARIES

Corollary 4.1: Let «; be the complex numbers M; positive real numbers, j = 1,n and
the functions

i €A, f]l €P fi(2) =z+ay2*+azyz*+...5=1nif.
Dm+1 (2 ‘ _
j

and

then the function

is in the class S.

Corollary 4.2 : Tet [3; be the complex numbers L; positive real numbers, j = 1, n and the

functions
fi€ Avf]/ € P, fi(z) = Z+a2j2’2 +Cl3j2’3 +..9=1n
and
(D" f;(2)] R
pe—— | < L (j=1,n :2€U) (24)
‘ (D™ f;(2)] ’
and

S L) < 23 (25)

then the function

belongs to the class S.
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Two Incredible Summation Formula Involving
Computational Technique

Salahuddin %, Upendra Kumar Pandit * & M. P. Chaudhary °

Abstract- In this paper, we have established two summation formulae with the help of contiguous relation and some
derived formulae of Salahuddin et al.
Keywords: contiguous relation, summation formulae.

[. INTRODUCTION AND RESULTS REQUIRED

Special functions and their applications are now incredible in their scope, variety
and depth. Not only in their expedicious growth in pure Mathematics and its
applications to the traditional fields of Physics, Engineering and Statistics but in new
fields of applications like Behavioral Science, Optimization, Biology, Environmental
Science and Economics, etc. they are emerging. Summation formulae for hypergeometric
function has an important role in applied mathematics.

Prudnikov et al. [2; p.414] derived the following seven summation formulae

211 [ ? o ; %] - ﬁzf@ [r(0+a+11) I(52) * r(<e) ;(%J (1)
2F1 [ C, I-a 77 %] \/;?cfl((:) [F(%) ;\(C—a+1):| (2)

a, 2—a ; VT I'(c)
2 [ c ? : %] " (a— 152&2 |:F(c+g2)lr(ca+1) F(c+a11) F(c;a):| (3)

0 3-a; 1]__ VFI( (c-2) 2
2k |: c : §:| - (af 1)((1 _ 2) 9c—3 |:F(c+;72) F(cfgﬂ) - F(c+;73) F(cga)} (4)

a, 4—a ; 1] NN (a —2c+3) (a+2c—7)
a0 ] - e e e * e ) O
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Author o: Department of Computer Engineering and Technology, Sri J. J. T. University, Jhunjhunu, Rajasthan, India.

e-mail: upendrakumar1208@gmail.com

Author p: International Scientific Research and Welfare Organization, New Delhi, India. e-mail: mpchaudhary 2000@yahoo.com
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m[? 5—a;; ﬂ: @F(C)
275 111(7— a)}

[
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\
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B ~—
—
Q
\
>~
Nz
—
—
—
[\
\
>~
3
~

QFl[a, 6—a ; 1]_ VT T(e)

‘ C2 ey f_{lw o)}

N(55) T(2550) N(=4T) T(550)

[(402 +2ac—a? —a—34c+62) (4c¢* — 2ac — a® + 13a — 22¢ + 20)]
2

The contiguous relation is defined as Abramowitz et al. [1; p. 558]

a, b+1 ;

b2F1|:C : : 1

z} =0b-c+1) 2&{? b ’ z| +(c—1) gFl{Z’_b ;. z}

Salahuddin et al. [3 ; 4] derived the following eleven summation formulae

X

QFI[Q, T—a ; 1] V7 T(c)

c ;2] 2c-7f lill(g_ a)}

1

fhe=ne=

(—3a%c + 12a* + 21lac — 84a + 4c® — 48¢* 4 158¢ — 120)+

1

T(5) T(=57)

- (2a* — 14a — 8¢* + 64¢ — 108)
2

+

Y PR e

.2 T 7
2¢78{ [ (£ —a)}
£=1

| FreyFE

1
+r(c—a+1) E=y (—a® + 4a”c — 60 + 4ac® — 68ac + 181a — 8¢ + 92¢* — 288¢ + 210)]
2 2
—a ;1 r
2F1[z, 9 a,. . . V7 T(c) %

- 8
2079 wHﬂ(w —a)}

1
de=e=

(a* —18a® — 8a%c? + 80a’c — 85a” + T2ac* — 720ac + 1494a + 8¢ —

1

L(55%) T(<55=2)

~160c® + 1056¢ — 2560c¢ + 1680) + X

x(8a?c — 40a* — T2ac + 360a — 16¢> + 240¢* — 1072¢ + 1360)

© 2015 Global Journals Inc. (US)

(—a® — 4a®c + 30a” 4 4ac® — dac — 107a + 8¢® — 124¢% + 576¢ — 762)+

—
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(8)

(10)

(11)

0
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o0 o Vi,
2-10( [] (v ~a)}

1
X|: c—a c1Ta—
P(=4) T(5 )

(—a* — 4a3c + 42a® 4 12a2c? — 72a%c — 107a® + 8ac® — 252ac+

+1772ac — 3054a — 16¢* + 312¢> — 2000¢% + 4704c — 3024)+

Notes 1

T ———(a* —4a’c +2d® — 12a°¢* + 192a%c—
L(52) T(<5=2)
—553a® + 8ac® — 12ac® — 868ac + 3406a + 16¢* — 392¢* + 3320¢% — 11224c + 12264)} (12)
2F1[Z, 117a-; %] NZBNE) y

21 11 ()}

1
X[ c—a ct+a—
F( 2+1) F( +210)

(5a*c — 30a* — 110a*c + 660a® — 20ac® + 360ac? — 1305a%c—

—810a? + 220ac® — 3960ac? + 21010ac — 31020a + 16¢° — 480 +

1

r(=) T(=)

5240¢® — 25200¢ + 50544¢ — 30240) +

X

x(—2a* + 44a® + 24a*c* — 288a”c + 530a* — 264ac® + 3168ac — 8492a — 32¢*+

768¢® — 6352¢” + 20928¢ — 22320) (13)

X

QFI[G, 12—a ; 1] V7 T(e)

‘ | 212 T (x - )}

1

x [ __ (= 6a’c+ 9a* — 12a°% + 300a’c — 1103a°+
F( 2-i-l) P( -',-2 12)

+32a2¢® — 408a2%c? + 46a°c + 6351a? + 16ac* — 800ac® + 10364ac® — 46852ac+

+62182a — 32¢° + 944c* — 10112¢3 + 47656¢% — 93776¢ + 55440)+

1
I\(CEa) I\(c-i—az—ll)

(a® + 6a*c — 69a* — 12a>c® + 12ac + 769a® — 32a%c® + 840a*c*—

—5662a%c + 8301a® + 16ac* — 32ac® — 4612ac? + 42380ac — 96002a+

+32¢° — 1136¢* + 15104¢® — 92536¢2 + 255392¢ — 245640) (14)

X

o e L _YEH
2T (9 a)

1

6 5 42 4 4 32 3
X [I’(C_‘;‘H) F(c+a2_12)(—a + 39a” 4 18a"c* — 252a"c + 275a” — 468a°c” + 6552a°c

—18135a> — 48a%c* + 13446 — 9834a°c? + 5964a’c + T4246a° + 624ac* — 17472ac+
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+167388ac® — 631176ac + 7528564 + 32¢° — 1344°+

+21824¢* — 172032¢3 4 674384c2 — 1187424¢ + 665280)+

1

F(c;a) F(c+a2713)

(—12a’c + 84a* 4 312ac — 21844 + 64ac® — 1344a°c*+

+6620a%c — 2436a% — 832ac® + 17472ac® — 112424ac + 216216a — 64c°+

+2240c* — 29312¢ + 176512¢% — 478752¢ + 453600) (15)
— . 1 T
2F1|:g’ 14 @ ; - V7 L(c) y

219 ] (7 - )}

1
[F(cf<21+1) F(c+a2714)

(a® 4 6a°c — 87a® — 24a*c? + 150a’c + 925a* — 32a3c® 4 1392a3¢* —

X

—12706a%c + 24615a> + 80a’c* — 1728a%¢3 + 5368a%c? + 58986a°c — 242486a° + 32ac®—

—2320ac* + 47328ac® — 391568ac? + 1344076ac — 1496568a — 64¢5 + 2656¢° — 42560+

1

[(59) T(eE)

+330752¢% — 1278144¢* + 2222160c — 1235520) + (—a® + 6a°c—

—3a® + 24a*c® — 570a*c + 2225a* — 3243 + 48a>c? + T454ac — 392250 — 80a’ct+
+3072a%¢ — 35608a2c? + 133626a%c — 68104a’+

+32ac® — 80ac* — 19872ac® + 313808ac? — 1676564ac+

28562280 + 64c° — 3104¢° + 59360¢" — 566848¢° + 2810304¢” — 6724560¢ + 5897520)] (16)
—_a - 1 I
P, [ ZI,, 15—a ; 5| = V7 T(c) »

ge-15{ r:u o))

1
X
|:F<C_§+1) F<c+a2—14)

(=7a’c+ 56a° + 315a°c — 2520a° + 56a*c® — 1344a*c® 4 5103a’c+

+16520a* — 1680a>c® + 40320a%¢® — 271215a3¢ + 449400a> — 112a°¢® + 4480a°c* — 54040023+

+150080a2c? + 845824a¢ — 338329642 + 1680ac® — 67200ac* + 999600ac® — 6787200ac*+
+20482140ac — 21070560a + 64¢” — 3584 4 80864¢°—

—940800c* 4 5987520¢% — 20296192¢2 + 32464368¢ — 17297280)+
1

F(c;a) F(c+a2—15)

(2a5 — 90a® — 48a*c? + 768a c—

—1474a* 4+ 1440a3¢? — 23040a3c + 779704 + 160a%c* — 5120a%¢® + 46640a2c>—

—90880a’c — 22619242 — 2400ac* + 76800ac® — 861600ac? + 3955200ac — 6138120a — 1285+

+6144¢° — 116160c* + 1095680c® — 5363584¢* + 12679168¢ — 11009376)} (17)
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a, 16—a ; 1} vV T'(c)
‘ L )

oF1 [ X

1
[F(cf<21+1) F(c+a2716)

X (—a” +8a’c — 12a° 4 24a°c?* — 792a°c + 3710a° — 80a*c® + 1080ac*+

+6280a*c — 66600a* — 80a>c* + 5280a3c® — 85480a¢? + 435480a3c — 4589294 + 192a2¢® —
\| e 6240a2c* 4 4520002 + 271560a%c? — 3746640a%¢ + 894205242 + 64ac® — 6336ac’+
+186000ac* — 2408160ac® + 15005072ac® — 42553152ac + 417227400 — 128¢" + 71045 —

—158720¢° + 1827360¢* — 11505152¢% + 38596416¢% — 61194240¢ + 32432400)+

1

F(c;a) F(c+a2715)

(—a” — 8alc + 124a8 + 24a°c® — 24a°c — 2818a°+

+80a*c® — 3000a*c? + 26360a’c — 40760a* — 80a’c* + 160a°c® + 45080a°c? — 534760a°c—+
+1499471a® — 192a%¢® + 10080a’c* — 175760a%¢® + 1189560a%c* — 2226480a%c—
—2760884a? + 64ac® — 192ac® — 75120ac* + 1782560ac>—

—16394608ac? + 65703616ac — 93008652a + 128¢” — 81285+

+210944¢° — 2878240c* 4 22080512¢% — 94015552¢2 4 202146816¢ — 165145680)} (18)
— . 1 1"
2F1[ccz, 17-a; HE VT I'(e) o

ge-17 ﬁlw ~a))

1

X |:F(c7z2z+l) F(c+a2716)

(a® — 68a" — 32a°%c? + 576a5¢c — 638a5+

+1632a°c* — 29376a°¢c + 101320a® + 160a*c* — 5760a*c® + 44640a*c® + 129600a*c — 1341071a*—
—5440a3¢* 4 195840a°c® — 2303840a3c? + 9743040a°c — 98320524 — 256420+
+13824a%c® — 246560a°c* + 1411200a%c® + 4297408a°c? — 641030404+
+143207628a” + 4352ac® — 235008ac® 4 4977600ac’ — 52289280ac®+
+282566656ac® — 727036416ac + 6701522400 4 128¢5 — 9216¢7 + 275456¢° — 4423680¢°+

+41249792¢* — 224907264¢> + 683065344c? — 1014128640¢ + 518918400+

1

+ — —
T(52) T(Z50)

(16a5¢ — 144a8 — 816a°c+

+7344a° — 160a*c® + 4320a*c? — 22480ac — 30960a* + 5440a°c> —
—146880a3c® 4 1157360ac — 248472003 + 384a%c® — 17280a%c + 247840a%c®—
—1092960ac? — 1901760a’c + 15669504a? — 6528ac” + 293760ac® — 4999360ac+-
+39804480ac? — 146267456ac + 194890176a — 256¢” + 16128¢5 — 414976¢°+

+5610240¢* — 42628864c® + 179788032¢? — 383195904c + 310867200) (19)
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II. MAIN SUMMATION FORMULAE

a, 18—a ; 1| _ V7 T(c) "

- 17
2078 [ (n—a)}
n=1
1
(—a® — 8a"c + 148a" + 40a°c* — 256a5¢ — 3362a° + 80a°c® — 4440a°c+

|
F c—a-+1 F cta—18
(=5) T'(=F5) Notes
+49664a°c — 103400a® — 240a*c* 4 5520a*c® + 18760a*c® — 849520ac + 3240271a* — 192>+

+17760a3c* — 44056003 + 4091160a3c® — 12923320a°c + 36228524 + 448a°c® — 20352a%°+
+253360a2c* +576240a%¢> —31091248a2¢> +192701168ac— 3444449084+ 128ac” —16576ac® +660032ac°—
—12228640ac* + 118499872ac> — 604789504ac? + 1488844864ac — 1324543920a — 256¢° + 18304c” —

—542976¢° + 8650240¢° — 79993344¢* + 432549376¢% — 1303568384¢2 4 1923025920¢ — 980179200) 4

1

D(e5%) D)

+ (a® —8a"c + 4a” — 40a°c? + 1264a°c — 6214a® + 80a°c® — 120a°c*—

—32416a°c + 213904a® + 240a%c* — 12720a*c® + 186440a*c® — 743120a*c — 456391a*—
—192a3c® + 480a°c* + 216080a°c® — 4278120a°c? + 27569480a°c — 52277444a° — 448a°S+

+30720a3%c® — 745840a%c* + 7817520a°c® — 30345632a3c? — 192242240%¢ + 2535166840+
+128ac” — 448ac® — 259264ac® 4+ 8556320ac? — 118218848ac> + 813195488ac’—

—2692403360ac + 3335839536a + 256¢° — 20608¢” + 696192¢® — 12817024¢°+

+139638144c" — 913535872¢% + 3463541888¢% — 6848013696c + 5284782720)| (20)
, 19— ; 1 7 I'(e
2 [ z ¢ . 5 = VT L) X

- 18
20719 AIL(A —a)}

1

X |:F(c7(21+1) F(c+a2718)

(9a8¢c — 90a® — 684a"c + 6840a” — 120a°c® + 3600a°c? — 14046a5¢c — 9954045+

+6840a°c® — 205200a°c? + 1664856a°c — 2968560a° + 432a*c® — 21600a’c? 4 277080a*c® +
+327600a"c? — 20793831a’c + 70898310a* — 16416a3c® 4 820800a3c* — 14644440a3c> +
+111013200a%c? — 315518940a3c + 131909400a® — 576ac” + 40320a%c® — 992880a2c® 4 9324000a%c* +
+4429536a°c> — 636886080ac? + 3695816316a°c — 62110911604 + 10944ac” —
—766080ac® 4 21827808ac” — 325310400ac* + 2707726176ac® — 12394025280ac’+
+28254838896ac — 23908836960a + 256¢” — 23040c® + 880512¢” — 186278405 + 238347264¢°—

—1891123200¢* + 9158978048¢® — 25507261440¢” + 35661692160c — 17643225600)+-

1

————(—2a® + 152a” + 80a°c* — 1600a°c + 3148a°—
L(5%) D(452)
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—4560a°c? + 91200a°c — 371488a° — 480a’c* + 19200a"c® — 185680ac? — 126400a’c + 45591824+
+18240a3c* — 729600ac + 9799440a3¢* — 50068800a>c + 7337328803 + 896a*c® — 53760ac”+
+1107680ac* — 8467200ac® — 743936a°c* + 274718720a%c — 822056088a>—

—17024ac® + 1021440ac® — 24338240ac* + 292569600ac® — 1853708096ac’+
+5798641920ac — 6885423072a — 512¢% 4 40960¢” — 1374464¢° + 25123840¢° — 271685888¢*+

+1764075520¢% — 6639757056¢2 + 13042437120¢ — 10013310720)] (21)

[11. DERIVATION OF THE MAIN FORMULAE

Involving the contiguous relation (8) and the formula of Salahuddin et al. (19),
one can established the result(20) and on the same way result(21) can be established.
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Abstract- In this paper we introduce the definition of fuzzy distance space on fuzzy set then we study and discuss
several properties of this space after some illustrative examples are given. Furthermore we introduce the definition of
fuzzy convergence, fuzzy Cauchy sequence of fuzzy point and fuzzy bounded fuzzy distance space.

Keywords: fuzzy distance space on fuzzy, fuzzy convergence, fuzzy cauchy sequence of fuzzy point and fuzzy
bounded fuzzy distance space.

[. INTRODUCTION

In 1965 fuzzy sets was introduced by Zadeh [20] many authors used this concept
to formulate the notion of fuzzy metric on ordinary set [1,2,3,7,8,9,10,13,15,16]. In 1975
Kramosil and Michalek [14] introduce the definition of fuzzy metric on ordinary set
which was called later the KM- fuzzy metric space. In 1994 George and Veermani [5]
modified the KM-fuzzy metric space by taking instead of minimum function the binary
operation t-norm which was called later GV-fuzzy metric space on ordinary set. In this
paper we modified the definition of GV-fuzzy metric to a fuzzy space on fuzzy set

A. This paper consist of three sections.

In section two we introduce basic properties of fuzzy set and explain the
difference between continuous and discrete fuzzy sets by example. After that we
introduce the definition of fuzzy distance on fuzzy set then we give some examples to
illustrate this notion. In section three we define fuzzy open fuzzy ball, fuzzy convergence
of sequence of fuzzy points, fuzzy closed fuzzy set, fuzzy bounded fuzzy set, fuzzy dense

fuzzy set and fuzzy Cauchy fuzzy sequence. It was proved that, let(A,M,*) be a fuzzy

distance space on the fuzzy set A and let B be a subset of A. then B is a fuzzy dense in
A if and only if for every a,e A there is by € B such that M(a,, bg) > (1- € ) for some 0
< g < 1. (see Theorem 3.12).

[I. Fuzzy DisTANCE SPACE ON Fuzzy SET

Definition 2.1:/20]
Let X be a nonempty set of elements, a fuzzy set A in X is characterized by a
membership function, pz(x): X— [0,1]. Then we can write

A= —(x, px(x)): xeX, 0 < px(x) < 17

We now recall an example of a continuous fuzzy set.

Author o o: Applied Mathematics, Department of Applied Science, University of Technology. e-mail: jahadrmadhan@yahoo.com
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Example 2.2:[17]
Let X = R and let A be a fuzzy set in R with membership function by:

1
Mz (x) = 57 -

Definition 2.3:[4]

Let A and B be two fuzzy sets in X. then

< B if and only if pz(x) < pg(x) for all xeX

— B if and only if pz(x) = pg(x) for all xeX

AUB if and only if ug(x) = pa(x) vV pg(x) for all xeX
= AnB if and only if pg(x) = pz(x) A pg(x) for all xeX

o) B ep 1 S Iy 3!

1-
2
3-
4A-
5- Hze(x) = 1- pg(x) for all xeX
Definition 2.4:/17]

If A and B are fuzzy sets in a nonempty sets X and Y respectively then the
Cartesian product A x B of A and B is defined by:

i x5(X, y) = Ha(x) A pg(y) for all (x, y) eXxY

Definition 2.5:/19]
A fuzzy point p in X is a fuzzy set with member

o if y=x

p(y) =
0 Otherwise

For all y in X where 0< a <1. We denote this fuzzy point by x,. Two fuzzy
points X, and ygare said to be distinct if and only if x# y.

Definition 2.6:/20]

Let x, be a fuzzy point and A be a fuzzy set in X. then x, is said to be in A or
belongs to A which is denoted by x, € A if and only if pz(x)> o.
Definition 2.7:/11]

Let f be a function from a nonempty set X into a nonempty set Y. If B is a fuzzy
set in Y then f~1(B) is a fuzzy set in X defined by:
e-1c5) (X) = (Mgo D (x) for all x in X. Also if A is a fuzzy set in X then f(A) is
a fuzzy set in Y defined by:

Global Journal of Science Frontier Research (F) Volume XV Issue VIII Version | E Year 2015

Vo) xef i)Y i )% @
HfcA) (v) =
0 Otherwise

Proposition 2.8:[12]

Let f: X— Y be a function. Then for a fuzzy point x, in X, f(x,) is a fuzzy point
in Y and f(x4)=(f(x))q-

© 2015 Global Journals Inc. (US)

Notes



Notes

Definition 2.9:/5]
A binary operation #: [0, 1] x [0, 1]— [0, 1] is a continuous triangular norm (or
simply t-norm ) if for all a, b, ¢, e€[0, 1] the following conditions hold:

1- axb = bxa (commutatively)
2- axl = a

3- (axb) *c = ax(bxc) (associativity)

4- If a < candb < e then axb < cxe.

Example 2.10:/6]

Define axb = a.b, for all a, be[0,1], where a.b is the usual multiplication in [0,1]
then * is a continuous t-norm.

Example 2.11:/8/
Define a*b = min{a,b} for all a, be[0,1], it follows that * is a continuous t-norm.

Example 2.12:[/10]

Define a*b = max {0, a + b — 1} for all a, be[0,1], it follows that * is a
continuous t-norm.
Remark 2.13:/5/

For any a > b, we can find c such that axc > b and for any d we can find q such
that qxq = d , where a, b, ¢, d and q belong to (0,1).

Now we introduce the definition of fuzzy distance space on fuzzy set
Definition 2.14:

be any set. The triple (A, M, *) is said to be a fuzzy distance space,
where A is an arbitrary fuzzy set in X, * is continuous t-norm and M is a fuzzy set on

A x A — [0, 1] satisfying the following conditions :
(FM,)

2)

(FM Xo> ¥p

(FM,) Xos ¥B) =M (Vg Xo) for all xo, yge A.

(M ~
(FM

Xq, ¥p) > 0 for all x4, yge A.

Zz

M(x
(x ) = 1if and only if x,=.yg

M(x

) M(xq, yB)*l\~/l(yB, Z5)< M(xy, z4) for all Xar ¥B > Zo€ A.
5) M(xg, yg): is a continuous fuzzy set for all x,, yg.

Remark 2.15:
Condition (FM,) means that M(x,,X,) =1 for all x,€ A and M(x,, yg) <1 for all

Xq #Yp In A.
Remark 2.16:

M (X, yg) can be considered as the degree of nearness between x, and yg.

Definition 2.17:
Let (A M, *) be a fuzzy distance space then M is continuous fuzzy set if
)_) Xa and (Ym Bn)_)YB in A then M((Xnaan)7(YH76n)) _)M(Xou YB)

whenever (x,,x
that is limye M((Xn, 0),(¥a, Ba)) = M(xq, yp).
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Lemma 2.18:

Let (R,|.]) be an ordinary metric space. Let A be a fuzzy set in R. Define
|xo |=|x| for all x,e A. Then (A, d) is a metric space where d(Xq, yp)= % — yB|:|X —vyl.
Example 2.19:

Let X =R and let axb =a.b for all a, b € [0,1]. let A be a fuzzy set in R. Define

M(Xm YB):
fuzzy set A.

Proof:
(FM,) It is clear that M(x,, yg) >0 for all x,, yg<A.
(FM,) Assume that x, = yg. Then this implies that [x, — yg| = 0

P m— for all x4,yp €A. Then (AM,) is a fuzzy distance space on the

Notes

Hence mz 1 implies that M(x,, yp) =1
Conversely, assume that M(x, yg) = 1. So m =1, which implies
aYp

that exp|x, —yg| =e’= 1. Hence|x, —yg|=0 it follows x, =ys.
Therefore M(xg, yp) = 1 if and only if x, = yg
FM,) Since |x, —yg | = | yg- Xq| for all x,, yge A it follows that
B B B

lV[(xa,yB ) = M(yﬁ, Xy ) for all xo, yge A.

(FM,) To prove M (xg, yg) * Mi(yg.20)< M(xg, 7).
We know that for all X, yg, and z, eA.

IXa _ch < |Xa _YBl + |YB _Zol
Thus  explx, — 74| < exp|x, — yg| - explyg — 7|

Since expiifk, ) is an increasing function for all x,> 0
1 1
= *
exp [xq—zo| — exp|xa—yp| exp|yg—zo]

Thus M(x,, 2,) = M(xq, yg) * M(yg, z5)

Therefore

(FMs) Let {x,, a,)} and {(y,, Bn)} be two sequences in A such that

(Xna an)_’ Xo and (Yna Bn)_’ YB

1
o exp | (Xn,0n) = n,Bn)l
1 1 1

- lim ) 500 €Xp | (X, 00 )=V n,Bn)l - exp Flim o0 |(Xp, 00 )= n,Bn)l) - exp |xa—yB|
= M(Xa, yp). That is M((Xn, oy )y,( Y, Bn))— M(Xa, yg)-

Hence M is a continuous fuzzy setm

Remark 2.20:
1- In example 2.19 we can replace R by any nonempty set X and the usual metric on

Therefore lim, e M((Xq, o), (Yn, Bn)) = lim,_,

R by any metric d.

© 2015 Global Journals Inc. (US)
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2- Example 2.19 is also a fuzzy metric space with the t-norm defined by a*b =
min{a,b} for all a, b €[0,1].

Example 2.21:
Let X = N and a*b = a.b for all a, b €[0,1] and let A be a fuzzy set in X

= if x<y

Define M(x,, yg) ="

if y<x

for all x4, yg € A. Then (A, M, %) is a fuzzy distance space.

In the following example we show that not every fuzzy set on A? is a fuzzy metric
space on the fuzzy set A.

Example 2.22:
Let X=R and let A =[2,00] be a fuzzy set in X, consider the mapping
M:AxA—[0,1] is defined by :
1 ifa=>

M(aavbﬁ) =

(G).a+ .8 ifazd
b

Where ox f = a. B for all a, B €[0,1]
Proof:
(FMy) We show that M(ay,c,) = M(ag,bg) * M(bg, ¢;) is not satisfied for all  a,, bg,
cs€ A. Let a, =10, bg = 3 and c,= 100 where azi ,B= %, o :% Since a# b # ¢

Then M(ag, bg)=(2). o« + (1).B =5 + & = 00 + 3 =0.01-+0.111= 0.121
And M(bg,co)=(3).B + (3).0=5+ 5 =3 + == =0.111+0.0001= 0.1112
M(aq,co)= (-a+(3).0 =5+ = — + —— =0.01-+0.0001= 0.0101

There fore M(a,, bg) * M(bg,c,) > M(ay,c,)

Thus M is not a fuzzy distance space m

Lemma 2.23:

Let (X, d) be an ordinary metric space and let A be a fuzzy set in X. define d(Xe, yp) =
d(x,y) for all x,,yge A. Then (A, d) is a metric space.

Proposition 2.24:

Let (X, d) be an ordinary metric space and let axb = a.b for all a, be[0,1]. Then
t

by lemma 2.23, (A, d) is a metric space. Define My (x,, yp) = T then (A, My, *)
«Yp

© 2015 Global Journals Inc. (US)
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is a fuzzy distance space and it is called the fuzzy metric on the fuzzy set A induced by

the metric d, where t=a A 5.

Proof:

(FM;) It is clear that Mgy (x,,yp) > O for all X, yge A.

(FM;) Assume that x, = yg then d(x,, yg) = 0 so Mg(x,,yp) = 1.
Conversely, assume that Mg(x,,yp) = 1

t
S0, ——
7 t+d (Xa.¥B)

Or  d(xq,yp) =0, so X, =yg, thus My(x,,yp) =1 < X = yp.
(FM3) Since d(X,, yg) = d(¥p, Xq) S0 Mg(X, yp) = My (yp, Xq)-
(FM,) To prove My (Xq, yg) * My (Vg5 »Z6) < Mg (Xq, , Zg) notice that for all X, Vs

t t
= =
t+d(Xq zo)  t+d(xq,yp)+d(yp.2zq)

= 1, implies t = t+d(X4,yp)

o
Zo€ A, we have My (X, Zg)

> t t
T t+Hd(Xeyp) ’ t+d(Xq.yp)

= Md(xaa}IB ) *Md(YBazo)

(FMs) Let {(x,, a,)} and {(y,, B,)} be two sequences of fuzzy points in A such that

(Xn, 0n )= Xe» (Y, Br) = Yp- Then limnewmd((xnv on),(Yn, Bn)) =

t t t
d(XOU YB)

N2 (Gt GnBe)) iMoo d(Gn @) Gn b)) HHdGKayg)

=}

lim

That is Mg ((Xp, @),( Yn, Bn)) =My (Xq, yg). Hence M is a continuous fuzzy set m

Remark 2.25:
Let (A, M, *) be a fuzzy distance space. Then

M((x1,00), Ky @) = M ((x1,01), (X2, @2)) * M ((X2,02), (X3,03))%....x M
((Xn—laan—l)r (XnJ an))'

[11. Fuzzy CONVERGENCE, Fuzzy CAUCHY SEQUENCES, Fuzzy BoOuNDED, Fuzzy
OPEN AND Fuzzy CLOSED Fuzzy SETS

In this section - will be a fuzzy set in the nonempty set X.

Definition 3.1:

Let (A, M, *) be a fuzzy distance space on the fuzzy set A, we define B(x,,r) = {ypge A:
M(xq, yg) > (1- 1) } then B(xq,r) is called an fuzzy open fuzzy ball with center the fuzzy

point X, € A and radius 0 <r < 1.
Proposition 3.2:

Let B(x,,r;) and B(x,ry) be two fuzzy open fuzzy balls with the same center
X,€A and with radiuses ry,rye (0,1). Then we either have B(x,,r;) < B(x4,r;) or

E((Xa7r2) < §(Xa7r1)'

© 2015 Global Journals Inc. (US)
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Proof:

Let x,e A and consider the fuzzy open fuzzy balls B(x,,r;) and B(x,,r;)
withry,rye (0,1). If ry= r, then the proposition holds.

Next, we assume that ri# r,, we may assume without loss of generality that
r; < r, this implies that (1- rp) < (1- ry).

Now let ygeB(xq,r1), it follows that M(yg, x,) > (1- r1). So M(yg, X4) > (1- 12).
Hence yg eE(xa,rz). This shows that §(Xa,r1)g§(xa,r2). By assuming that r, <rj.
We can similarly show that B(x,,r;) < B((Xq,rq)®
Definition 3.3:

A sequence {(x,, &)} of fuzzy points in a fuzzy distance space (A, M, *) is said to
be fuzzy converges to a fuzzy point x,e A if for all 0 <e< 1, there exists a positive
number N such that, M((x,, a,), X,) > (1-€) for all n > N.

Definition 3.4:
A sequence {(x,, &, )} of fuzzy points in a fuzzy metric space (A, M, *) is said to
be fuzzy converges to a fuzzy point x,€ A if lim,_oM ((X,, &), Xy) = 1.

Theorem 1.3.5:
Definition 3.3 and definition 3.4 are equivalent.

Proof:

Suppose that the sequence {(x,,a,)} fuzzy converges to x, in sense of definition
3.3 then for all 0 < r < 1 there exists a positive number N such that M((x,, ay), Xq)>
(1- 1) for all n > N and hence [1-M((x,, ay), X¢)] < r. Therefore M((x,, ay), X) converges
to 1 as n tends to oo.
Conversely, assume that M ((x,, ®, ), X,) converges to 1 as n tends to oo .
Then for 0 < r < 1 there exists a positive integer N such that,
[1- M((x,, ), X4)] < T for all n > N.
It follows that M((x,, &), Xq)> (1- 1) for all n > N. Hence {(x,,a,)} fuzzy converges to
X, in sense of Definition of 3.4 m

Proposition 3.6:

Let (X, d) be a metric space and let (A, My, *) be the fuzzy distance space
induced by d. Let {(x,, a,)} be a sequence of fuzzy points in A. Then {(x,,a,)}
converges to X, € A in (A, d) if and only if {(x,, ay)} fuzzy converges to x, in (A, My, *).
Proof:

Suppose that {(x,,a,)} converges to x,€ A in (A, d) it follows that

limy, 6, d((Xy, A ), Xa) = 0
Now,

t t
t+d ((Xn,0n)Xq)  tHIM psed ((Xn,0n)Xe)

lirnn—>°<>l\7[d (X, An), Xq) = limp o

Hence {(x,,0,)} fuzzy converges to xq in (A,My,*), where t= min —a,a,}
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Conversely, assume that {(x,,a,)} fuzzy converge to x, in (A,Mgy,*), it follows
that lim, e Mg ((Xy, 0 ), Xo) = 1

t

Now, lim _
’ nmee t+d ((Xn,0tn ). Xa)

= 1, where t=min—a,a,} which implies

t

t4+lim ;00 d ((Xp,0tn )Xo )

that lim,_d((x,, 0,), Xa) = t-t =0

that =1, so t+lim,_,d((x,, &,),X,) = t, it follows

Hence{(x,, &, )} fuzzy converges to x, in (A, d) m

Definition 3.7:
A fuzzy subset C of a fuzzy distance space (A, M,*) is said to be fuzzy open if it
contains a fuzzy ball about each of its fuzzy points. A fuzzy subset D of (A, M,*) is said

to be fuzzy closed if its complement is fuzzy open that is D¢ = A — D is fuzzy open.

Theorem 3.8:

Every fuzzy open fuzzy ball in a fuzzy distance space (A, M,*) on a fuzzy set A
is a fuzzy open fuzzy set.

Proof:

Consider a fuzzy open fuzzy ball B(x,, r) where x,€A and 0 < r <I. let
ygeﬁ(xa,r) implies 1\~/[(X0(,yB )> (1- 1) , put t = 1\7[(Xo(,yB )> (1- r) , then we can
find s, 0 < s < 1, such that t> (1- s) > (1- r). Now for a given t and s such that
t > (1- s), we can find 0 <r; < 1 such that (t *r;) > (1- s) by Remark 2.13, now
consider the fuzzy ball E(yﬁ,l- r;), we claim E(yﬁ,l-rl) c B(x,,r). Let ZGEE(yB, 1- 1)

SO M(yﬁ, Zg) > I.
Therefore M(x, )= M(xq, Ve )% M(yﬁ, Zg)
M(xq, 26)= (t *11) = (1-8) > (1- 1)
Hence z5€B(x4, 1) s0 E(yB, 1-11) € B(xq, 1)m
Definition 3.9:
Let (A, 1\~/I,*) be a fuzzy distance space on a fuzzy set A and let Cc A then the
fuzzy closure of C is denoted by C or FCL(C) and is defined to be the smallest fuzzy

closed fuzzy set contains C.
Definition 3.10:
A fuzzy subset C of a fuzzy distance space (A, M,*) on a fuzzy set A is said to
be fuzzy dense in A if C=A.
Lemma 3.11:
Let C be a fuzzy subset of A and let (A, M,*) be a fuzzy distance space on the

fuzzy set A then a, C if and only if there is a sequence {(a,,a,)} in C such that (a,,a,)

— ag, where a,a,€[0,1].
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Proof:
Let aaea , if aaeé then we take sequence of that type is (ag,aq,aq;---saq;--)-
If a,¢C, it is a limit fuzzy point of C. Hence we construct the sequence (a,,a,)eC by

M((a, ay),a,) > (1- ni) for eachn =1, 2, 3,.....

The fuzzy ball B(a, ,ni) contains (a,, a,)eC and (a,,a,)—a, because
lim, 0o M((ay, @,),a,) = 1. Conversely if {(a,,a,)} in C and (a,,a,)— a, then a,eC, or
every neighborhood of a, contains fuzzy points (a,,a,)# a4, so that a, is a fuzzy limit

of C, hence a, eC by the definition of the fuzzy closurem

Theorem 3.12:

Let C be a fuzzy subset of a fuzzy distance space (A, M,*) then C is fuzzy dense
in A if and only if for every x,€ A there is agea such that M (x,,ag) > (1- ¢) for
some 0 < e < 1.

Proof:

Suppose that C is fuzzy dense in A and x e A so xaeé and by Lemma 3.11
there is a sequence {(a,,p,)}e C such that (a,,B,)— x, that is for a given 0<e < 1
there is a positive number N such that M((a,,B,), X«) > (1-€) for all n > N. Take
ag = ay, so M(ag, x4) > (1- €).

Conversely to prove C is fuzzy dense in A we have to show that for each x, € A

then there is a,eC such that M((ay,By), xs) > (1- %) . Now take 0 < € < 1 such that
i< e for each k = N for some positive number N. Hence we have a sequence
((a1,Br)) €C such that M ((ay,By), Xq) > (1—%) > (1- ¢) for all k = N that is (a,Br)— Xq
SO Xaeé |

Definition 3.13:

A sequence {(x,, a,)} of fuzzy points in a fuzzy distance space (A, M,*) is said to
be fuzzy Cauchy if for each 0 < &£ < 1 there is a positive number N such that M((x,, ay),
Xy 0y ) ) > (1- €) for all n, m > N.

Theorem 3.14:
In a fuzzy distance space every fuzzy convergent sequence of fuzzy points is fuzzy
Cauchy.

Proof:

Let {(x, a,)} be a sequence of fuzzy points in a fuzzy distance space (A,M,*)
that is fuzzy converges to x,€ A, then for given 0 < & < 1 there is a positive number
N such that M((x,, @,) ,%q) > (1-£). Now by Remark 2.13, there is (1-r) e (0,1) such
that (1- €) * (1- €) > (1- ). Now for each m, n >N , we obtain M((xy, 0ty ), (X, 0n))=
M((Xm» O ) 5 Xo) * M(Xg, (Xn, ) = (1- €)% (1- €) >(1- 1). Hence {(X,,a,)} is a fuzzy
Cauchy m
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Proposition 3.15:

Let (X, d) be a metric space and let My (X Yp)= where t= min{qa,B}.

t
t+d(xeyp)
Then {(x,,a,)} is a Cauchy sequence in (A,d) if and only if {(x,,a,)} is a fuzzy
Cauchy sequence in (A, Mg,*).

Proof:
Suppose that {(x,,a,)} is a Cauchy sequence in (A, d), then there is a positive
number N such that d((Xy, 0y ), Xy, &) ) < € for given € and for all m, n> N.

. . t
Now  t+ d(Xm, 0m)s Xp,oy) ) <t+eg, implies Ty S > —
t

- = (1-r) for some 0 < r < 1. It follows that My((Xm, &) » (Xn, @) ) > (1- 1) for all

m, n = N. Hence {(x,,a,)} is a fuzzy Cauchy sequence in (A, My,*).

Put

Conversely, assume that {(x,,a,)} is a fuzzy Cauchy sequence in (A, My,*) then
given 0 < & < 1, there is a positive number N such that My((Xy, 0tm) , (Xn, o)) >(1- €).

t
Put (1- €) = r then () > r for all n, m > N.

This implies t+ d((xm,am), (xn,an)) <§ , it follows that d((xm,am), (Xn,an)) <

(E —t) for all n, m > N, put E— t = k. Then d((Xpy, ), Xn,0,)) < k for all n,
m >N. Hence {(Xy,ay)} is Cauchy sequence in (A, d) m
Definition 1.3.16:

Let {(x,,a,)} be a given sequence of fuzzy points in a fuzzy distance space
(A, M, %) and let (ny) be a sequence of positive integer such that n; < n, < nz <...Then
the sequence {(x,,,a, )} is called a subsequence of {(x, a,)}. If (x, , 0, ) fuzzy
converges, its limit is called a sub sequential limit of {(x,,a,)}. It is clear that a
sequence {(X,,a,)} in A fuzzy converges to x, if and only if every subsequence of it
fuzzy converges to X,.

Proposition 1.3.17:

If a fuzzy Cauchy sequence of fuzzy points in a fuzzy distance space (A,M,*)
contains a fuzzy convergent subsequence, then the sequence fuzzy converges to the
same fuzzy limit as the subsequence.

Proof-

Let {(x,,a,)} be a fuzzy Cauchy sequence in (A, M, *). Then for a given
0 < £ <1, there exists an integer N such that M((Xp, oy ), (Xy, &) ) > (1- €) whenever
m, n =N. Denote by {(x,,,a, )} a fuzzy convergent subsequence of {(x,, a,)} and its
limit by x,. It follows that M( (Xn,,» %)y (X, &) ) > (1- €) whenever m, n > N. Since
(ny) is strictly increasing sequence of positive integer.

Now M (Xq,(%n, @) = M (Xg5 (X, @n,)) * M ((Xnyy @y )5 Gy @) > M (Xq,
(Xnpy s 0oy, ) * (1-€)
Letting m—o0, we have M (xo,(Xp, ) ) = 1 = (1- €) = (1- €)
So, the sequence {(x,,a,)} fuzzy converges to x, m
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Definition 1.3.18:
Let (A,M,*) be a fuzzy distance space. A fuzzy subset C of A is said to be fuzzy
bounded if there exists 0 < r < 1 such that, 1\7[(Xa,y8) > (1- 1), for all x, yBeC.

Proposition 1.3.19:

Let (X, d) be a metric space and let My (x4, yp)= :

t+d (e yp)
Notes fuzzy subset C of A is fuzzy bounded if and only if it is bounded.
Proof:
Assume that C is fuzzy bounded then there is 0 < r < 1 such that
Mg (Xq, yp)> (1- 1) for all X, ygeC . Now put (1-1) = ¢

where t=a A B then a

Then Md(xa,yﬁ): m > ¢ . Implies t+d(xq, yg) < E , it follows that

d(xq,yp) < E - t, put E -t = k. Therefore d(x,,yg) < k for all x,, yBeC.
Hence C is bounded.
Conversely, suppose that C is bounded then there is k such that

d(xq,yp) < k for all X, ypeC. Implies t+ d(x4,yp) < t+k, implies

t t . t
W>E.Le‘50<s<lwmh t+—k—(1—£).

Therefore My (x4, yp))> (1- €) for all x,, ygeC
Hence C is fuzzy bounded. m

Lemma 1.3.20:

A fuzzy convergent sequence of fuzzy points in a fuzzy distance space (A,l\~/l,*) is
fuzzy bounded and its fuzzy limit is unique.

Proof:
Suppose that {(x,, a,)} fuzzy converges to X, then given 0 < € < 1 we can find a
positive number N such that M ((x,, &) ,Xy) > (1- €) for all n = N

Let t = min{M((x1, 1), Xg ), M((X2,®2), Xs),--.., M((Xy, Qy), X4 )}. Then by Remark 1.2.5
there is 0 < r < 1 such that t * (1- €) > (1-r). Now for alln > N

M((n) @) 5 Xe) = M((, @) 5 (xnyaty) ) * M((x, o) 5 Xq)
>t*(l-¢) > (1-1) .
Hence {(x,,a,)} is fuzzy bounded.

Assume that (X, 0,) = Xq and (X, 0,) — Yg. S0 limy e M((Xp, @), X)) = 1
and T, o M((%, @), ¥5) = 1. Now M(x¥g) = M(xes (o) ) # B((xn0 ) ¥)
Taking limit to both sides, as n tends to oo, we obtain
M(Xq,yp) = 1x1 =1. So M(Xq,yg) =1, hence x, =yg ®

Definition 1.3.21:
Let (A,lvl,*) be a fuzzy distance space, then we define a fuzzy closed fuzzy ball
with center x,€ A and radius r, 0 < r < 1 by B[x,,1] = {ypeX: M(Xa,yﬁ) > (1- r)}.
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Lemma 1.3.22:

Every fuzzy closed fuzzy ball in a fuzzy distance space (A,IVI,*) is fuzzy closed fuzzy set.

Proof:
Let yg €B[xq, 1] then by lemma 1.3.11 there exists a sequence {(yy,, Bn)} in B[Xq,1]
such that (y,, B,) converges to yg ,therefore lim, e, M((ypn, Bn) ,¥p) =1

Now, M(Xq,¥g) = M(Xas(Yns Bn) ) * M((Yn,Bn) »¥p)
2 1imy Lo M(Xe, (Vi Bn) ) * iMoo M((y, Bn) 5 V)
> (1-r)*1=(1-1)
Hence yg €B[x, 1], therefore B[x,.r| is a fuzzy closed fuzzy set m
Theorem 1.3.23:
A fuzzy distance space is a fuzzy topological space.
Proof:
Let (A,M,*) be a fuzzy distance space. Define 1= {Cc A: x,eC if and only if there
exists 0 <1 < 1 such that B (x,, r)cC}. We prove now 1 is a fuzzy topology on A.
(i) Clearly ¢ and A belong to ty.
(ii) Let Cy, Cy,...., C, € 155 and put U = N, C;.We shall show that U € 5.
Let a, €U then a,eC; for each 1 <i < n. Hence there exists 0 < r; < 1 such that
B(ag,r;) <C;.
Let r = min{r;: 1 <i <n} thusr <r forall 1 <i<nso (1-r) = (1- rj) for all
1 <i<n SoB(agr)cCforalll <i<n
Therefore B (a,,r)cn™; C; = U, this shows that Uetg.
(iii) Let {C;: icI} € 1 and put V = U;_;C; . We shall show that V € 1.
Let a, €V then a, eU;;C; which implies that a, €C; for some i€l since C; ety
there exists 0 < r < 1 such that B (a,,r)cC;
Hence B (a,,r)cC;cU; C; = V, this shows that Vertg.
Hence (A, 15) is a fuzzy topological space.ty is called the fuzzy topology induced by
Mm
Proposition 1.3.24:
Let (X,d) be an ordinary metric space. Then (A,d) is a metric space and let

My (Xa, ¥p)= m be the fuzzy distance space induced by d. Then the topology T4

induced by d and the fuzzy topology g, induced by My are the same. That is

Suppose that Cety then there exists 0 < &< 1 such that B,(x,) <C for every
t
t+e

t t
o N - f—
" d(Xa,y[g) > t1e where t= Q B Let 1-r 5 then

Mg(xq,yp) > (1- 1) . It follows that B(x,, r) <C.

Hence Certg o+ This shows that tqcty, -

x,€C, we obtain lvld(xa,yg):

© 2015 Global Journals Inc. (US)

Notes



Notes

Conversely, suppose that Cety ,then there exists 0 <1 < 1 such that
B(xg, 1) C for every x, C.

N t
Now Md(xa'yﬁ): m

t>t(l-r) + (1-1) d(xa,yﬁ). Then d(xa,yB) < i

> (1- r) which implies that

. r
-0
Hence Cety. This implies that 1 .S ; therefore 14 = T, W

Let €

then d(xq,yp) <&  and therefore  B.(x,) <C.

Proposition 1.3.25:

Let (X, d) be an ordinary metric space. Then (A,d) is a metric space and
Ry = {(xn, @y} and {(%,, a,)} fuzzy Cauchy sequences in (X,d), (X, o)~ (Xn, )
elim, L, d((X,, ay),(%,, ", ))=0}. ﬁmd:{ (Xp,0,)}  and  {(X,,'a,)} fuzzy Cauchy
sequences in (X,My,*) such that (x,,a,) ~ (%, o) <limy_eMg((Xn, an),&n, o)) =
1}.Then Ry = ﬁﬁ,d.
Proof:
The prove follows from the fact lim,_,d((x,, a,),(X,, a,)) =0

<:'>lirnn—molv[d((Xn'O(n)v(),(n' ,an)) =1lm

Theorem 1.3.26:
Every fuzzy distance space on a fuzzy set is a fuzzy Hausdorff space.

Proof:

Let (AM,*) be a fuzzy distance space and let X, ype A with x, # yp Let
M(xa,yﬁ) =r for some 0 < r <1. Then for each t, r < t <1, we can find 1y
such that r; *r; = t by Remark 1.2.5. Now consider the two fuzzy open fuzzy balls
B(xq, 1- ry) and E(yﬁ, 1- r;). Then B(xq, 1- 1) nﬁ(yﬁ, 1-r;) =@ Since if there exists
Zs€B(X,, 1- r1) N B(yp, 1- 7). Then r=M(X,,¥p) = M(Xo, 2,) * M(25,yp) = 17 11 2t> T,
which is a contradiction, therefore (A,IVI,*) is a fuzzy Hausdorff space m
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author of a respective paper. After reviewing 5 or more papers you can request to
transfer the amount to your bank account.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN SCIENCE (MARSS)

The ' MARSS ' title is accorded to a selected professional after the approval of the
Editor-in-Chief / Editorial Board Members/Dean.

The “MARSS” is a dignified ornament which is accorded to a person’s name viz. Dr. L\
John E. Hall, Ph.D., MARSS or William Walldroff, M.S., MARSS.

MARSS accrediting is an honor. It authenticates your research activities. After becoming MARSS, you
can add 'MARSS' title with your name as you use this recognition as additional suffix to your status.
This will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, Visiting Card and Name Plate etc.

The following benefitscan be availed by you only for next three years from the date of certification.

MARSS designated members are entitled to avail a 25% discount while publishing
their research papers (of a single author) in Global Journals Inc., if the same is
accepted by our Editorial Board and Peer Reviewers. If you are a main author or co-
author of a group of authors, you will get discount of 10%.

As MARSS, you will be given a renowned, secure and free professional email address
with 30 GB of space e.g. johnhall@globaljournals.org. This will include Webmail, w

Spam Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .


mailto:eg.johnhall@globaljournals.org�

~ We shall provide you intimation regarding launching of e-version of journal of your

;/‘:""J stream time to time.This may be utilized in your library for the enrichment of

@/ knowledge of your students as well as it can also be helpful for the concerned faculty
members.

The MARSS member can apply for approval, grading and certification of standards of

their educational and Institutional Degrees to Open Association of Research, Society P L__..--

Once you are designated as MARSS, you may send us a scanned copy of all of your
~.~ credentials. OARS will verify, grade and certify them. This will be based on your
academic records, quality of research papers published by you, and some more
criteria.

It is mandatory to read all terms and conditions carefully.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook



AUXILIARY MEMBERSHIPS

Institutional Fellow of Global Journals Incorporation (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.
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time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.
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“F®The board can also take up the additional allied activities for betterment after our
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has gained knowledge of the fundamental concepts. One is magnanimous and - .
proficient in an expertise course covering the professional code of conduct, and """'::Jff;f}“
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Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:
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honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
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In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  (Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

¢ Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e If well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
® leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

&  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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