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Special Cases of Neutrosophic Numbers

To W. B. Vasantha Kandasamy

In physics one measures various physical objects, but the
measuring is not exact. We may consider such inexact
measures as special cases of neutrosophic numbers.

For a simple example: if we build a real right triangle from

wires, such that each leg is 1 unit, then its hypotenuse
is /2, according to the Pythagorean Theorem.

But, \/5 is an irrational number, which has infinitely
many decimals, so it is impossible in practice to make
a wire (or an object) to have the exact size J2.

We can generalize that to all irrational numbers,
transcendental numbers, etc.

I mean: how should we neutrosophically interpret these
practically inexact numbers?

*

A non-standard number a* = a+e, where ¢ is a very tiny
positive number (close to zero).

We may then consider det(a*)=a, and indet(a*)=¢, where
det(x) means the determinate part of x, while indet(x)
means indeterminate part of x.

Similarly, for the non-standard number 2 = a-¢.

We may then consider det(-a)=a, and indet(a)=¢.

Even more, the non-standard number (called binad,
introduced by Smarandache in 1995) a* = a+ ¢, where

+ means + or -.
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We may then consider det(-a+)=a, and indet(-a+)=* .
*

We can define as neutrosophic law either a law that is
defined on a set of neutrosophic numbers; or a law
defined on non-neutrosophic numbers but having
some indeterminate values; or both.

*

Actually, since for any two elements from
N(P) = {a+bl; with a, b €[0, 1]} there is an infimum 0 and
a supremum I+], so it is a lattice as poset (partially
ordered set.

Or simply min and max are: commutative, associative, and

absorbent.

Derivatives and integrals of neutrosophic

number functions

If f(z)=u(x)+v(y)l, where z=x+yl is a neutrosophic real or
complex number:

e What is the neutrosophic derivative fn'(z)=?

e What is the neutrosophic integralj. yF(z)dz ?

Definition of Neutrosophic Laws
A neutrosophic law is:
a) either a law defined on a neutrosophic set, or on a set

of neutrosophic numbers;
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b) or alaw defined on a non-neutrosophic set, but this law
is partially defined;

) or a law defined on non-neutrosophic set, but which
has at least one partially invalid axiom; [this is a
particular case from geometry, ie. from
Smarandachely denied axiom, which is an axiom
which is in the same space validated and invalidated,
or only invalidated but in at least two different ways]

d) or any combinations of the above a), b), c).

A neutrosophic lattice is a lattice having at least one

neutrosophic law.

Hybrid numbers

Said Broumi

This paper is mainly about the decision-making method
based on prospect theory in heterogeneous infor-
mation environment. The heterogeneous information
includes exact number, interval number, linguistic term,
intuitionistic fuzzy number, interval intuitionistic fuzzy
number, neutrosophic numbers, and trapezoidal fuzzy
neutrosophic numbers. One of the comments of a
reviewer is as follows:  “In Introduction, the authors
mentioned that "the Neutrosophic sets is the
generalization of the theory of fuzzy sets, interval-
valued fuzzy sets and intuitionistic fuzzy sets, etc."

However, they still take the interval-valued fuzzy sets
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and intuitionistic fuzzy sets as the heterogeneous
information of the Neutrosophic sets, why?”

Florentin Smarandache

The best for the authors will be to extend all different
types of numbers to neutrosophic numbers, which are
are the most general. Otherwise it will be almost
impossible to aggregate (union, intersection,
implication, equivalence etc.) them.

How for example we combine an IFN (intuitionistic fuzzy
number) and a NN (neutrosophic number):

(0.2,0.5) A (0.6,0.1,0.3) ?
We transform the first into a NN:
(0.2,0.3,0.5) A (0.6,0.1,0.3)
which is neutrosophic intersection.
How do you combine a FN (fuzzy number) with a NN ?
(0.7) A (0.6,0.1,0.3) ?
You transform the fuzzy into neutrosophic number:
(0.7,0,0.3) A (0.6,0.1, 0.3)

which is a neutrosophic intersection.

Another example:

For a crisp number, say 0.4, we transform it into an
interval: [0.4, 0.4].

One problem is with the linguistic number, which has to
be converted/approximated into an Interval

Neutrosophic Number.
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For my curiosity, how did the authors combined these
hybrid numbers?

Subtraction and Division of Neutrosophic

Numbers

To Kajal Chatterjee

So far there have been defined the A+ B, A X B, A X A,
and A%, where A and B are neutrosophic numbers,
while A > 0 is a scalar. See: A Multi-Criteria Decision-
Making Method Using Power Aggregation Operators for Single-
valued Neutrosophic Sets, by Lihua Yang and Baolin Li.
Published in International Journal of Database and Theory
and Application, Vol. 9, No. 2 (2016), pp. 23-32;
http://fs.unm.edu/ AMultiCriteriaDecisionMaking.pdf

The + was defined as the neutrosophic union, x as
neutrosophic intersection, while "A X A" as a
generalization of + [as repeated addition], and
similarly "A"" as a generalization of X (as repeated
multiplication).

I have done something for A - B and A / B [they only
partially work].

See this paper which is under press that you can cite at
references as: F. Smarandache, Subtraction and Division of
Neutrosophic Numbers, Critical Review, Vol. XIII, 103-110,
2016, http://fs.unm.edu/CR/SubstractionAndDivision.pdf.

Please try to use them, and let me know if they work for

your paper.
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To Kajal Chatterjee
For ti, t2, ..., tn as neutrosophic truth components of
neutrosophic numbers, one has:
1D b=ti+t-tibb={ti+t} - {tit} =51 - Sa.

(1@ t) ® ts3=(1+te-tit))Dtz =
=1+ o+ 13 - t1f2 - tats - tots + tatols
={t1+ 2+ t3} — {12 + o3 + t3t1} + {tatets} =

=51-5+Ss.
(t1 @ t2 @ t3) @ ta=(t1+ ot ts-titz2 - tits - tots + titots) @ ta
=ti+ o+ t3+ ta — itz - tats - fots - tits - tots - t3ts + tabets +
titots + titsts + totsts - titotsts
={ti+ o+ t3+ ta} — {t1t2 - tuts - tots - t1ts - tota - tata} + {titots +
titats + tatsts + totste — {titotsta)
=51-52+Ss - Sa.
In general:
1Dt @..Ota=5S1-52+ ... + (-1)1Sc + ... + (-1)™1Sy,

and, for 1 £ k < n, one has Sk = Z thtjz"'tik , where

{2 i3

{i,. i,.- i} are permutations of n elements {1, 2, ..., n}

taken by groups of k elements.

%

To Jun Ye
Did you try to consider different definitions for the
addition and multiplication of neutrosophic numbers?

For example:
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(t, i1, f1) + (t2, 12, f2) =
= (max{ti, t2}, min{i, i2}, min{fi, f2})
or
(ty, i1, f1) + (t2, iz, f2) =
= (min{t: + t, 1}, max{i1 + i2 - 1, 0}, max{fi1 + f2- 1, 0})
Respectively:
(t, i1, f1) X (t2, iz, f2) =
= (minf{ts, t2}, max{ii, i2}, max{fi, f2})
or
(t, i1, f1) X (t2, 12, f2) =
= (max{ti1 + t2 - 1, 0}, min{i1 + iz, 1}, min{fi + f, 1})
Also, can you find some applications to the subtraction

and division of neutrosophic numbers?

General Intersection and Union of
Neutrosophic Sets
To Mumtaz Ali
For the intersection and union of neutrosophic sets, the
most general definitions are:

(ty iy, f1) Ay (t2 12 £2) = (t1 Ap 1y, fiv B, D1V 12)

(ty, i1, f1) v (t2, 12, f2) = (tiviy, fr Ap 2,01 AL 12)
where Ap is the (fuzzy) t-norm, and v is the (fuzzy) t-

conorm both from fuzzy set and logic.

So we can use for Ap / v respectively:
min{t;, tz} / max{ti, t2}
tit2 /| ti+t-tits
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max{ti+ti-1, 0} / min{ti+t2, 1}
and other such functions verifying the axioms of t-norm

and t-conorm respectively.

Extended union of soft sets in order to form a

multi-soft set

For three soft sets (F1, A1), (F2, A2), (Fs, As) over the same
universe set U, we have their union as (G, B), where B
= A1U A2U As in the following way:

For any b in B we have:

G(b) =F1(b) if b in A1-(A2U Ag),
or F2(b) if b in A2-(AsU Ai),
or F3(b) if b in As-(A1U Av),
or Fi(b) U Fa(b) if b in A1M A2-As,
or F2(b) U Fa(b) if b in A2 As-Ay,
or Fa(b) U Fi(b) if b in AsM Ai-A,
or Fi(b) UF2(b) UFsif bin A1 A2 As.
There are 2% - 1 =7 possibilities.
*

In the general case, for n soft sets: (Fi, A1), (F2, A2), ..., (Fy,
An) over the same universe set U, we have their union
as (G, B), where B=A1U A2U ... U An in the following
way:

For any b in B we have:

G(b) = Fu(b) U Fi(b) U ... Fi(b)
if bin (AN AN ..M A)-(Aik U Ak U ... U Ain),
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where (i1, i, ..., ik ika, i, ..., in) are all possible per-
mutations of the indexes (1, 2, ..., n),and k=1, 2, ..., n.

There are 2" - 1 possibilities.

Trapezoidal Neutrosophic Number vs.

Trapezoidal Fuzzy Neutrosophic Number

To Said Broumi

The Trapezoidal Neutrosophic Number should be the most
general:

<ai, az, as, as>, <bi, bz, bs, bs>, <c1, 2, 3, ca>;

while Trapezoidal Fuzzy Neutrosophic Number should be a
particular case, i.e. when all these three vectors are
equal:

<ai, a2, as, as> = <bi, bz, b3, ba> = <c1, 2, ¢3, ca>.

Neutrosophic Multiset

To W. B. Vasantha Kandasamy

The neutrosophic membership of an individual John, in
our everyday life, may vary from a time to another
time with respect to a neutrosophic set A. For
example, we may have:

<John, 0.5, 0.2, 0.4> at time ti1, then again <John, 0.5, 0.2,
0.4> at time t2, but later <John, 0.6, 0.1, 0.3> at time t3,
and <John, 0.7, 0.0, 0.2> at time ts etc.

This is a neutrosophic multiset.
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Neutrosophic Multiset BCI/BCK-Algebras

To Young Bae Jun, Seok-Zun Song, Hashem Bordbar

As future research: what about introducing and studying
Neutrosophic Multiset BCI/BCK-Algebras?

See: http://fs.unm.edu/NeutrosophicMultisets.htm

and a small chapter on Neutrosophic Multisets (an
extension of classical multisets) into the book
Neutrosophic Perspectives... (2017), pp. 115-122:
http:/lfs.unm.edu/NeutrosophicPerspectives-ed2.pdf .

Never the Neutrosophic Multisets were studied (except
the little work I did), it is almost a virgin territory, so it
would be good to extend your BCK/BCl-algebras

expertise to various fields, for diversity of research.

Neutrosophic Multiset

To Xiaohong Zhang

Can you also check the mneutrosophic multisets
(http://fs.unm.edu/NeutrosophicMultisets.htm)?...

They are from our everyday life, since the neutrosophic
degree of membership / indeterminacy / nonmem-
bership of an element with respect to a set CHANGES

over time.

Neutrosophic Multiset Applied in Physical
Processes
Let U be a universe of discourse and a set M € U. The

Neutrosophic Multiset M is defined as a neutrosophic set
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with the property that one or more elements are
repeated either with the same neutrosophic
components, or with different neutrosophic
components.
For example,
Q=1{a(0.6,0.3,0.2), a(0.6,0.3,0.2), a(0.5,0.4,0.1),
b(0.7,0.1,0.1)}
is a neutrosophic multiset.
The Neutrosophic Multiplicity Function is defined as:
nm:U->N={1,23, ...},
and for each xé€M one has
nm(x) = {(k, <t1,ir,f1>), (k2, <tz,ir,f>), ..., (ki, <tj,i;,f;>), ...4,
which means that in the set M the element x is repeated ki
times with the neutrosophic components <t1,i1,fi>, and
ko times with the neutrosophic components <t,i,f2>),
..., kj times with the neutrosophic components <t; i, f>),
... and so on. Of course, <tp,ip,fp>) # <ty ir,f> for p #r.
For example, with respect to the above neutrosophic
multiset Q, nm(a) ={(2, <0.6,0.3,0.2>), (1, <0.5,0.4,0.1>)}.
Neutrosophic multiset is used in time series, and in
representing instances of a physical process at
different times, since its neutrosophic components

vary with time.
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Complex Neutrosophic Multiset

To Mumtaz Ali, Ganeshsree Selvachandran

I think we can do a paper together on Complex
Neutrosophic Multiset (CNMS) and Applications.

I attach the definition of neutrosophic multiset,
neutrosophic multiplicity function, and examples of
neutrosophic multiset.

What was not done before (upon my knowledge), the
possibility of having the same element x with the same
and also with various t, i, f components into the same
(multi)set.

We can define a CNMS as a complex neutrosophic set,
whose either the amplitude or phase or both as
neutrosophic multisets.

And Dr. Ganeshsree will do some application.

Applications of Neutrosophic Duplets

The neutrosophic duplets are applicable to the cases of items
that do not have opposites, but have only neutrals.

For example, there are animals that have no predators.

Or objects for whom the opposites make no sense. Let’s
say: what is the opposite of a... table? While the
“neutrals” of a “table” are all other objects.
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Neutrosophic Multisets in MCDM

To Ganeshsree Selvachandran

We may connect the mneutrosophic set MCDM with
neutrosophic "multisets" MCDM.

Interval Complex Neutrosophic Sets
To Luu Dat, Le Hoang Son, Mumtaz Ali
Let’s consider an interval neutrosophic complex item:
([t, t2] X el ¥, [i1, i2] X el 4, [f1, f2] X elf3 1),
then one defines:
- the score function parts:
AMPLITUDE: (1/6)(4+ti+t2-i1-i>-f1-f2)
PHASE: (1/6)(4+ts+ts-is-is-f3-fa)
- the accuracy function parts:
AMPLITUDE: (1/2)(ti-fi+t>-f2)
PHASE: (1/2)(ts-fs+ts-fa)
- the certainty function parts:
AMPLITUDE: (1/2)(ti+t2)
PHASE: (1/2)(ts+t4)
In this way, for each computed amplitude we can
associate a corresponding phase, and then re-interpret

the results in terms of phase as well.

Interval Bipolar Complex Neutrosophic Set
We may extend, if you all are interested, the previous
paper to Interval Bipolar Complex Neutrosophic Set, never

done before upon my knowledge.
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We have:
( [tor,tp2] X elitp3p4l [ip1ip2] X eillipdipdl [fp1,fpa] X elilfp3pal
[tut, tn2] X B304 [ing ina] X ilindindl) [£ar, fr2] X eflindmdl) )
Where the positive neutrosophic components
[te1,t2], [tes,tpa], [ip1,ip2], [ips,ipa], [£p1,fp2], [fro,fpa],

are included in [0, 1]; while the negative neutrosophic
components:

[tn1,tn2], [tns,tna], [in1,in2], [in3,ips], [£p1,fn2], [fns,fnd],

are included in [-1, 0].

The advantage is that, besides the positive qualitative
values, we get the negative qualitative values too.

Now, when we apply the neutrosophic union or
neutrosophic intersection, we do the opposite for the
combination of the negative neutrosophic
components, in comparison with the operations to the
positive neutrosophic components.

Example:

if we use V for the positive truth (tp), we need to use A for
the negative truth (tn).

Similarly for positive indeterminacy and respectively
negative indeterminacy; as well as for positive
falsehood and respectively negative falsehood.

Let's say the neutrosophic union:

(for positive components (V, V), (A, A), (A, A);

for negative components (A, A), (V, V), (V, V) ),
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where the first (v, V) means the first v is for the real part,
and second V for the complex part for the positive
truth;

next (A, A) means A for the real part, and second A for the
complex part of the positive indeterminacy;

and so on.

Neutrosophic (...) BCI-Algebras

To ]. Kim, K. Hur, P. K. Lim, J. G. Lee

I think you can extend your research from neutrosophic
BCl-algebras to the neutrosophic triplet BCIl-algebras and
to: neutrosophic duplet BCl-algebras and neutrosophic
multiset BCI-algebras.

Neutrosophic Duplet Structures &

Neutrosophic Multiset Structures

ToJ. Kim, K. Hur, P. K. Lim, J. G. Lee

In my book Neutrosophic Perspectives: Triplets, Duplets,
Multisets, Hybrid Operators, Modal Logic, Hedge Algebras. And
Applications, 2017, I proposed for the first time two new
types of algebraic structures.

These completely new types of algebraic structures are:

1) Neutrosophic Duplet Structures ( see book pages: 109-114,
and http://fs.unm.edu/NeutrosophicDuplets.htm );

2) and Neutrosophic Multiset Structures ( see book pages: 115-
123, and http://fs.unm.edu/NeutrosophicMultisets.htm ),
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where the neutrosophic multiset was an extension of the

classical multiset, never done before.
*

So, our theorem should be:

Let (M,*) be a neutrosphic triplet group, where the law *
satisfies the left and right cancellation laws.

If <a,b,c> is a neutrosophic triplet, then <b,c,a> and <b,b,b>
are also neutrsophic triplets.

The cancellation laws include the zero-divisors and the
zero elements, I mean if there are zero-divisors then
the cancellation laws do not hold.

Another think: zero is included in the cancellation laws.

I mean: if 0*b = 0*c it shouldn’t involve that b = c.

Or is it a restriction that 4,b,c are different from zero?

*

I feel that we need to keep the associativity, that's why I
said that M has to be a group, and not just a set... What
do you think?

The following axiom:

- for any 4, b, c in the set (M, *), if a*b = a”c, then b =¢;
and

- for any 4, b, c in the set (M, *), if b*a = c*a, then b =c.
Or how is called a set (M, *) that satisfies this axiom?

That's the problem for our Theorem:
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If <a,b,c> is a neutrosophic triplet, then <c,b,a> and <b,b,b>

are neutrosophic triplets.

Internal Laws of Algebraic Structures

To W. B. Vasantha Kandasamy

As we know from the classical abstract algebra, we have
algebraic structures with one binary internal law
(groupoid, semigroup, loop, group), and with two binary
internal laws (ring, semiring, field, semifield).

What about introducing algebraic structures with 3 or
more internal binary laws?

And each law being defined on many arguments (binary,
ternary, m-ary in general for integer m > 1).

We may consider a non-empty set, on which we define
many internal m-ary laws:

law L1 which is mi-ary,

law L2 which is me-ary,

law Ln which ms-ary.
Have such things being study in the literature so far?
Can we find any applications of them?

Any connections with other theories as well?
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External Laws of Algebraic Structures

To W. B. Vasantha Kandasamy

The wvector space has, behind the addition and
multiplication of vectors (i.e. internal laws), also an
external law (scalar multiplication of vectors).

Besides the internal laws defined previously, we can all
introduce more external laws in our algebraic
structures.

Therefore, an algebraic structure with m internal laws,
and r external laws.

What has been done in the literature about these?

Neutrosophic n-ary Algebraic Structures

To Young Bae Jun

What about structures where we have n-ary laws, n > 3,
not only binary laws, extended to neutrosophic

environment?

Neutrosophic Quadruple Algebraic Structures

For a group (G,*), we may consider the following set
<G U{T,LF}> = {a+bT+cl+dF: a,b,c,d € G}.

This is another type of neutrosophic algebraic structures,
based on neutrosophic quadruple numbers (numbers
of the form a+bT+cI+dF, where a, b, ¢, d are real or
complex numbers), and called Neutrosophic Quadruple
Algebraic Structures, that I introduced in 2015.
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Then Dr. Adesina Agboola started to work on this

structure too.

There is another type: (t1i,f)-neutrosophic algebraic
structures, when the elements of a set only partially
belong to the set, and we apply laws of composition on
both: the elements themselves (as in classical algebraic
structures), and on the (t,i,f)-neutrosophic degrees of
appurtenance to the neutrosophic set.

*

Then I have refined these neutrosophic structures since
2013.

T is refined into sub-truth components T, Tz, ...;

Similarly I'into I, Iz, ...; and F into Fy, Fo, ... .

Examples are many from our everyday life about
neutrosophic refinements.

The neutrosophic research, including the neutrosophic
triplet research, are very related to the real world.

Neutrosophic Quadruple BCK/BCI-Algebras

To Young Bae Jun

The mneutrosophic quadruple algebraic structures can be
extended to Neutrosophic Quadruple BCK/BCI-Algebras,
what do you think?
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Neutrosophic Cube

There is a Neutrosophic Cube, whose three axes are OT, O],
OF.

bT + cl + dF can be the position of a particle (or point)
inside the neutrosophic cube, while "a" ( from a + bT +
cl + dF ) could be time (or another parameter that the
particle depends on) =a.

Then we extend, and OT, OI, OF can be the whole Oxyz
Cartesian real system of coordinates.

For the multiplication, the most common order is be T <1
< F (the pessimistic/prudent way), so the bigger
absorbs the smaller when multiplying.

But you can choose your own order depending on the

application to solve.

Refined Neutrosophic BCK/BCI-algebras

To Young Bae Jun

I think it is possible to extend the Neutrosophic BCK/BCI-
algebras to Refined Neutrosophic BCK/BCl-algebras
[see Florentin Smarandache, n-Valued Refined Neutrosophic
Logic and Its Applications in Physics, Progress in Physics, 143-
146, Vol. 4, 2013;
https:/larxiv.org/ftplarxiv/papers/1407/1407.1041.pdf ],

i.e. T is refined into Ti, T, ... (sub-truths); I is refined into
I1, I, ... (sub-indeterminacies); and F is refined into Fj,
Fo, ... (sub-falsehoods).
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Support-Neutrosophic Set

To Nguyén Xudn Thdo

It is easy to extend from Support-Intuitionistic Fuzzy Set to
Support-Neutrosophic Set.

(t,i,f)-Neutrosophic Structures

To Young Bae Jun

There was defined a structure such as "(t, i, f)-
Neutrosophic Structures" when we consider a law * on
x's and another law # on the neutrosophic components,
thus:

x1(t1, i1, f1)+ xo(tz,d2,f2) = [x1*x2]{(t1,i1,f1)#x2(t2, 12, f2)}.
[See http://fs.unm.edu/SymbolicNeutrosophicTheory.pdf.]

(t,i,f)-Neutrosophic Multiset Group/Loop

To Temitdpé Gbdldahan Jaiyéola

The problem and the distinction between classical
multiset structures and neutrosophic multiset
structures, is that the classical multiset structures have
no coordinates, while in neutrosophic set one has the
neutrosophic components, for example a(0.5, 0.2, 0.6),
while in classical multiset structures each element is
a(1,0,0).

I have defined in my book Symbolic Neutrosophic Theory
(2015) the (t,i,f)-neutrosophic algebraic structures, but they
are not much studied, since are brand new...

What does it mean and it was never done before?
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Theorem 1.

A Seira-Group is also a Neutrosophic Triplet Group.

Proof:

Let (G, E, ¥) be a Seira-Group. The law * is well-defined,
and associative.

For each element x € G, there exist at least a neutral
element that we denote ex € E c G and at least an
inverse element that we denote x’e G, therefore a
neutrosophic triplet (x, ex, x?) included in G.

Therefore (G, E, *) is also a Neutrosophic Triplet Group.

Theorem 2.

If a Neutrosophic Triplet Group has at least two distinct
neutral elements, then it is also a Seira-Group.

Example 2 of non Seira-Group

We change the law * to #.

G={a,b,c}, E={a, b}.

# a b c
a a a a
b b b c
c a c a

The unit/neutrals are: neut(a) = a, neut(b) = b, neut(c) =b.
The inverse/anti elements are: anti(a) = a, anti(b) = b, anti(c)
= none.

£“” 7
C

Therefore (G, #) is not a Seira-Group (since has no
inverse), nor a Neutrosophic Triplets Group, because:
<a, a, a>, <b, b, b>,

are neutrosophic triplets, but
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<c, b, none>
is a neutrosophic duplet — not triplet (since “c” has no

inverse).

Multispace of Fuzzy Set + Intuitionistic Fuzzy

Set + Neutrosophic Set

To Said Broumi

Yes, we can consider Neutrosophic Set (NS) in one space,
Fuzzy Set (FS) in another space [as in Combined Effect of
Neutroscopic set and Fuzzy logic for Enhancing old manuscripts,
by Jaspreet Kaur, Rupinder Kaur, International Research
Journal of Engineering and Technology (IRJET), Volume: 03,
Issue: 08, Aug. 2016].

We may tackle the case when all three: FS, IFS, NS are
used, each of them into a separate space, but forming

together a multispace.

Neutrosophic Graphs

To Muhamed Akram

1. Bipolar neutrosophic graphs.

This is the most general definition of "bipolar
neutrosophic graphs", meaning that the values of
vertices and edges can be any subsets of the interval
[0, 1] and respectively of [-1, 0].

87



