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Abstract. The rare actinomycete-like bacteria are mycelium-forming bacteria other than phylum
Actinobacteria that difficult to isolate and cultivate. This group of bacteria was recently speculated by
many scientists as a potential new microbial resource for the discovery of novel compounds, as a
substitute for actinomycetes. In this study, we isolate and identify rare actinomycete-like bacteria from
forest soil collected under bamboo trees, near the CisolokGeysers, Sukabumi, Indonesia. The isolation of
bacteria was performed using Reasoner’s 2A (1:10 dilution) medium with 2% gellan gum instead of agar
and incubated at 30 °C for three weeks. The 16S rRNA gene sequences of the isolates were examined to
determine their taxonomic position. Four isolates designated K17-1, K17-2, K42, and K44 showed pale
oranges colonies and formed mycelia were obtained. The results of 16S rRNA gene sequences of these
isolates showed high similarity to members of the genus Dictyobacter in the family Dictyobacteraceae
of the class Ktedonobacteria of the phylum Chlorofexi, with values 97.16-98.02%, and most closely
related to the species Dictyobacteraurantiacus S-277 (97.16-98.02% similarities). This result suggested
that the member of the class Ktedonobacteria, which considered as rare actinomycete-like bacteria, such
as Dictyobacter could be found in the forest soil of the geothermal area.

1. Introduction
Actinobacteria are gram-positive bacteria that have a high percentage of guanine and cytosine in their genome
[1]. This group morphologically comprises unicellular organisms to mycelium-forming bacteria which called
Actinomycetes [1,2]. However, bacteria that have filamentous appearance also could be found in the phylum
Chlorofexi. The member of this phylum which has actinomycete-like morphology is present in the four
different class namely Chlorofexi, Anaerolineae, Caldilineacand Ktedonobacteria [3]. Among these class,
Ktedonobacteria has some obvious morphological features which distinguish themselves from others. The
member of Ktedonobacteriaare aerobic organism and forming branched mycelia with spores like actinomycetes
[3,4]. Moreover, most validly published strains of Ktedonobacteriabudding their multiple spores per cell on the
aerial mycelium which unique among bacteria [5]. All ofKtedonobacteriaidentified as gram-positive bacteria
while almost of the member in phylum Chlorofexi were gram-negative [3,6]. Based on these exceptional
characters, class Kfedonobacteria could be included as the rare actinomycete-like bacteria.

Rare actinomycete-like bacteria could provide an alternative for the discovery of new compounds derived
from microorganisms because spore formation usually would be followed by the production of secondary
metabolites [7,8]. Further analysis of the genomic of nine members of rare actinomycete-like bacteria

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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Abstract. News that is presented every day on social media dramatically affects the feelings,
feelings, thoughts, or even actions of a person or group. Hoax News is one of them which is
disturbing the public and raising noise in various fields, ranging from politics, culture, security,
and order, to the economy. Inseparable from social media users. How every day, there is
information on social media, which is not necessarily true so that people are provoked by hoax
on social media. The news detection system in this study was designed using Unsupported
Learning so that it does not require data training. The system was built using the Equation
algorithm to calculate the validity of document similarity. Extraction results used to search for
content related to user input using a detection engine, then the similarity value and the time
needed to utilize hoax news are calculated. System validation testing by using a four text
similarity algorithm called the Equation algorithm, the Levenshtein algorithm, the Smith-
Waterman algorithm, the Damerau Levenshtein algorithm; this algorithm is used to find the best
analytical solution of news hoaxes and submissions needed to find the news hoax password. The
final results of the deception detection research using a script that has been done for Validation
using an algorithm, get the value of accuracy in detection using the Smith-Waterman algorithm,
which produces an accuracy value of text similarity of 99.29% and can be used a process of 6,
57 seconds, followed by the second sequence that is the similarity algorithm produces an
accuracy of 75% and requires a processing time of 4.94 seconds, then the third sequence is the
Levenshtein algorithm with an accuracy of 55.02% and requires a processing time of 5.49
seconds, and is used today is Damerau Levenshtein algorithm is 55.02% and requires a
processing time of 7.54%. The results of research tests on this text can conclude the more text
on the detection engine, the higher the verification value and the higher the time needed to
process hoax news.

1. Introduction

Sharing information is a positive thing, but not all information disseminated through social media is in
the form of facts. There have been various cases of spreading the news that is not facts or often called
hoaxes. Whereas hoax is critical information that misleads human perception by spreading false
information but considered as valid, No wonder then the intensity of fake news and hoax news on social
media is so viral on social media [1]. For personal and group benefit by spreading harmful content that
caused unrest and mutual suspicion in the community [2]. The ease and speed of dissemination on social
media make this hoax news known to many people in a relatively short period, and can to more people.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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Abstract. This study discussed the integral of Dunford and compact linear operator on space of
Dunford integral function. For each f which is Dunford integral on [a.b] is defined as an

operator D, by D, (.\"]:.\"f , for eachx” € X" . This study resulted that the operator D, is

both a continuous linear operator and weakl y compact operators. Then, it was defined as the

adjoint of the operator D, by D, [h x JhD x ] eachh E[)'_.l ]‘ . The adjoint operator D,

is continuous and weakly compact linear operators.

1. Introduction
In many applications, for example in differential equations, optimization and so forth do not rule out the
possibility of integral problems faced with Banach X valued functions. The study of integral theory for
Banach's valued functions has developed and it becomes an interesting topic for researchers. Many
researchers study the integral theory of a Banach-valued or vector-valued function which is the
development of a reffElalued function. For example, such as the Bochner integral [1], the Henstock-
Bochner inte [21,_ integra! | ¢! I
B Gl function [4], and Dunford integrals
[5].

Integral Bochner was introduced by Salomon Bochner. He extended the Lebesgue integral definition
[6] into the Banach valued function. The function f of a closed interval / into the Banach space X is

Bochner integrable  if there is a sequence of simple functions (f,).VneN such that
lim |
nve
nction. The (Xis .
_ ) real-valued function. is Lebesgue integrable [5].
Studies for Dunfcmd integrals have been expanded into Riemann type integrals, such as L

Dunford _ Henstock-Pettis - [7]. The integration of Henstock-Dunford requires that
the function of real value x’ f integral Henstock [8]. Integrated into Henstock[8]. Not only limited to

!, —f”dp:U[S]. As for the Dunford integral, it defines the integral of a weakly measurable

this, but the Henstock-Dunford integral is also generalized in the Euclidean space, namely the Henstock-
Dunford integral in the Euclidean space.
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The study of integral theory is also combined with operator theory. Several properties of the positive
Dunford-Pettis operator [9] have been discussed. Operators working in the space of Bochner integrable
function. Next, operators are examined in the space of Dunford integrable function [10].

Taking into account the results of operator studies on space of Dunford integrable function. it will be
examined more specifically about weakly compact operators and adjoint operators [11] on space of
Dunford integrable function. How are the weakly compact operators and its adjoint operator and the
relationship of the two operators.

2. Weakly measurable functions
The following disc s the measurable functions and weak measurable functions valued at Banach.
Definition 2.1 [5] la.b] —>_ simple , I there I a measurable set A, < [a,b],

q
k=12...q so that A NA =D, for each k+ j and [a.b]=|JA, , where f(x)=y, eX for
k=1

xeA k=12,.4q.

Based on simple functions, measurable functions can be defined as follows.
Definition 2.2 [5] A function [ is said to be measurable if there is a simple sequence of functions
(f.).keN with

lim | £, (x) -/ (x)], =0,

Jor almost all x ela.b].

According to Definition 2.2, so ple functions are measurable functions. Furthermore, if the f
measured function , then the malh also I measurable function.

Theorem 2.3 [5] If [ is a measurable function , then the real function ||h measurable || NEGIN
-: Because - functions are measurable, there are simple functions such ( f, ),k e N so that

lim £, (x) =/ (x)], =0
for each x e[a.b]. Because f; it is a simple function for allke N , therefore”_ﬂ_”x it is also a simple

functigg for all k € N . Therefore, f, the function is measurable so it applies

I s
for almost all x €[a,b] .This means }Ln) ||)“ (h measurable. O

Definition 2.4 [5] A functions f said to be _ eX’ . rea!_
Theorem 2.5 [5) b ’ :

Proof: Measured I func (f,), keN so that
W B

Taken arbitrarily [l . then apply E

Each measural-nle function [Jlj weakly measurable function
tiga, meaning there
lim | £, (x) - L
JAGR NG
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and P_.IE] ‘I (J‘; (-))‘ =0.50, | is weakly measurable. o

Based on the measurable function of weak lemma construction which will guarantee the existence
Lemma 2.6 Dunford [5] Assume

of the Dunford integral.
wd | et .7 —
- is weakly measurable - that i

of real-value . [a,b]
Lebesgue integrable i e., x f € L,, then for each measurable set Allla,b] there exists a um’queh

l-"'l el such that
1 (.

Jor every [N -

Proof: [5,10] o

3. Dunford integral
The definition of the Dunford integral is given and it is shown

Definition 3.1 [5] Assume
said to be Dunford integrable onla,b]

and I*ir is dual of X . The function f :[a,.b] > X
each- a!ﬁmc:‘mm. is Lebesgue integrable and

Jor each set of measurable A [a,b] there exists a unique I such that

1.
every o
denoted by D,[a.b]. For f e D,[a,b] means that f is

Dunford integrable on [a,b].

2

Theorem 3.2 [10] If f € D, [a.b], then for every single measurable set AC|a.b) tec.rorx{“] eX

single.
Proof: [10].

Examples of Dunford integrable functions are constant functions, continuous functions, Riemann

integrable fu}tions, Lebesgue integrable functions [10] and so on.

Theorem 3h Dunford _lb“ <x' Il
Junetion I* f ILebe.vgue ingpgrable on I,b].

-: Based on Deﬁnitionh Dunford -on [-
- Lebesgue - on [a,b] .Conversely, if the real function x* Lebesgue _
I Dunford NN

It was further shown that the collection of all functions f that Dunford integrated on [a,b], is linear

space.
Theorem 3.4 The collection of all functions f that Dunford integrated on |ab], D, [a,blis linear
space.
Proof: Let fgge D, [a,b] arbitrarily ceR . It shows that f+geD [ cf €D, [-] For

IFg |

that for any x" e

e X’ _ andl g are Lebesgue integrable on [a.b]. So
[+

=- g I Lebesgue integrable on [a,b] . So, the
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function f + g is Dunford integrable on [a,b] . Furthermore, for any scalar ¢ € Rand h

_“(cf) = cx“. Lebesgue - on [a,b]. So, the function ¢f is Dunford integrable

on [a,b].

4. Weakjcompact operators on space of Dunford integral function
Suppose its dual I and -dual X" .By L, is space of Lebesgue integrable

functions on [a,b].
Defined operator D, : X — L, by
D, (x)=xf,
forevery x e X .
The operator D, as in the definition is a bounded linear or continuous linear operator.

Theorem 4.1 [5] The operator D, is a hounded linear operator.
Proof: Let arbitrarily x”,z" € X "and arbitrarily ¢ € R . We obtained
D, (x"+z"):(x"+z" )f
— x’!j\ + z*j\
-0 (x)+0u(2).
and
D, (c_\‘a ) = (c_\‘* ) f=cx'f=cD, (_\‘* ) .
So it's a linear operator. Furthermore, according to the Closed Graph Banach Theorem, operators D,

are bounded. m]

Lemma4.2 [11],[12] The dual space L, isL,,ie. L, =L, .
Proof: Foreach y={y,} <L, functional formed f, onZ, by

1 [(] = i_(”.)'” .

n=l
We obtained that f, linear and continuous, i.e. forany x={x,},z={z,} €L, andany scalar c e R gives

® ®

Li(x+2)=D(x,+2,)y, =f(x)+/,(2) and £, (ex) =D (ex, )y, =¢f, (x).

n=1 n=1

Furthermore for each x= {xﬂ} el, gives

1, (=[S,

So that each y ={ yﬂ} € L, determines with a single functional linear continuous f, atl,,orl, c L.

<l v

C o

Instead, take any continuous functional linear f on L, . Foreach, x={x } € L, it can be represented by

®
xX= qu Bu ?

n=|

withe, =J\0 ..... 1.0..... 0}.

n

Since f is linear,
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10)=1(Sne.|-Snrle).

n=1 n=1

This means that f(.\:) it is a linear combination of rows of numbers {f(en )} or continuous linear
functional f depending on rows of numbers {f (e, )} .

Furthermore, because the function f is continuous, so ‘f[_r]|b0unded ,that 1s|j[r]‘ < . According to the

Cauchy-Schwartz Inequality, it was obtained

| N

So that | (x)bounded it must be sup|f(e, ) <o .This means that v=1f(e, )L, .
Il n n

Thus, any continuous linear function f in L determining with a single vector y = {f (e, }}e L, , then
Lel,.
So,thatL <L and[ =L, ,soL =L, . o

For each f e D, [a.b]defined D] : I; — X" by an operator

Dy () )= p, () = s

forevery hel; =1L, .

An operator T is called adjoint operators against operators 7': X — L, on L.

Theorem 4.3 [5] The adjoint operator D, is bounded linear operators and
|o:]= 1.

Proof: The operator adjoint Dz linear for arbitrary A ,h, € L =L _and any scalars ¢, ¢, € R gives

D; (chy+e;hy)(x7)= I(c,h, +ehy )D,(x7) = c,I(h,DL (\:)) +02I(}13DL (

=D, ;)(l“)ﬂgog(n_z)(l*).
Because f e D,[a,b] and H then ”DL(-HS“;I””DL”

So,
loz] <1e.)
Foreach x, # @€ X  thereish, € X™ with |[,]|=1 and &, (DL [\‘0 )) ZHDL [\‘0 )H .
So,
hy (D, (x;))=D; (,)(x,)-
Let f, =D, (h,) and obtained
[P ()] =12, (55) = £ () = Al =zl ] = il

Since ||i,[|=1, so for every x; # 6 € X such that HDL (\‘n)‘ < ”DL””\‘(}” .

*
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Theorem 44 If D, : X" > L andT,: X~ — L are bounded linear operators and any scalar ce R,
then

(i) (D +T,) =D; +T, .
(ii) ) =cD;.
(iii) H

[ |
Proof: (i) (I +, I jh th Vi [T, (x) =D} () (x" )+ )(E
(i) (cb,) (h)( I _[h (eD,) I J'hD )=cD; (h)(x).
(iii)Because D, and D, are bounded linear operators and ”EH , then

- :

i 7 ¢ la.p1the adjoint o h

Theorem 4.5 [5] A wmeh Dunford _opemmr D X L is
- operator - - operator D L, > operator.

' Acc:mdmg to Gantmacher's theorem, the operator D, is a operator _

5. Conclusion

Based on the results of the discussion outlined in the form of several theorems, it can be concluded that
the collection of all functions integrated Dunford is linear space. For each function which is Dunford
integral can be constructed by an operator. Its continuous linear operator and weakly compact operators.
Furthermore, the adjoint operator is continuous and weakly compact linear operators.
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