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Abstract

As a generalization of crisp topology, neutrosophic crisp topology was introduced. As a progression, binary
neutrosophic crisp sets were introduced in this article and their properties were also studied. With the idea that
neutrosophic crisp points forms the basis for the neutrosophic neighborhood structures, new points namely
binary neutrosophic crisp points were introduced in this article. Owing to the new points, binary neutrosophic
neighborhood structure in the new space named as binary neutrosophic crisp topological space is framed.
Eventually properties of binary neutrosophic crisp neighborhoods were discussed.
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1 Introduction

Of the recent mathematical theories developed, neutrosophy plays an inevitable role in applications of its theo-
ries in several fields. As a generalization of crisp topology, neutrosophic crisp topology(NCT) was introduced
by A.A.Salama and Florentin Samarandache ® Relation between neutrosophic crisp sets, their properties and
neutrosophic crisp points (NCP) were discussed” and neutrosophic crisp neighborhood (NCN) was studied by
Gautam Chandra Ray et. al.®

Binary topology (BT) was introduced by Nithyanantha Jyothi et.al® and as an extension binary intuitionistic
topology (BIT) was introduced along with some properties of binary intuitionistic neighborhoods (BINBD) ¥
Binary spaces are required in many areas of research, therefore this article is developed to introduce binary
neutrosophic crisp set(BNCS), binary neutrosophic crisp points (BNCP), binary neutrosophic crisp neighbor-
hoods (BNCNBD) and binary neutrosophic crisp topology (BNCT). Eventually neighborhood structures in
binary neutrosophic crisp topology is discussed.
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2 Preliminaries

Definition 2.1. ¥ Suppose X be a non empty set, a NCS C is an element of form C' = (Cy, Cy, C3), where C1,
C5 and (5 are subsets of X with C1 N Cs = ¢, C1 NC3 = ¢, Co N C3 = .

Definition 2.2. ® The element of form C' = (C}, Co, Cs3) is :

1) ANCS of Typel if C1 N Cy = ¢, C1 NC5 =@ and Co N C5 = .

(i) ANCS of Type2 if C1 NCo = p,C1NC3=pand CoNC5=pand Co UC, UCs = X.
(iii) A NCS of Type3 ifCiNCyNCs = o and CUCyUCs = X.

Definition 2.3. ® A NCT on a non empty set X is a family (A) of neutrosophic crisp subsets € X which satisfy
below:

Den, Xnv € A

(i1)C1 N Cy € A for any C1,Cy € AL

(ii))uC; € A for any arbitrary family {C; : j € J} C A

(X, A) is known as NCTS and the objects in A is namely neutrosophic crisp open set (NCOS) and complement
of NCOS is neutrosophic crisp closed set (NCCS).

Definition 2.4. 7 Suppose X be a non-empty set and p € X. NCP py = ({p}, ¢, {p}©) is said to be a NCP in
X.

Definition 2.5. " Suppose X be a non empty set, p € X a an object in X. NCS pn,, = (@, {p}, {p}) is said
to be a vanishing neutrosophic crisp point (VNCP) in X.

Definition 2.6. " Suppose py = ({p}, ¢, {p}¢) be a NCP and C' = (C}, Co, C3) NCS in X.
(a)pny is CCiffp € Cy.
(b)Suppose py,, be a VNCP in X and C = (C4, Cs,C3) aNCS in X. Then py,, is C in Ciff p ¢ Cs.

Definition 2.7. °/ A BT from T to S is a binary structure n C Q(7T') x Q(S) which satisfy:

D(p,¢) and (T,5) €n

ii) (C1 N Cy, D1 N Dy) € n whenever (C1,C5) € nand (D1, D) €7

iil) If {(Cq, Dy) : o € A} is a family of elements of 7, then (UC,,UD,, : a € A) € 7.

If nisa BT from T to S then (T, S, n )is known as the BTS and elements of 7 are binary open subsets of (T, S,

n)-
If S =T then 7 is known as BT on T in which the binary space is written as (T, T, ).

Definition 2.8. ' Suppose T and S be non empty sets. Suppose (C,D) € P(T) x P(S) and (E,F) €
P(T) x P(S) respectively, then

i)(C,D) C (E,F)iff C C Eand D C F.

ii)(C, D) = (E,F)iff C = Eand D = F.

iii)(C¢, D¢) = (X — C,Y — D)

iv)(C,D) — (E,F)=(C,D)n(E, F)°.

Definition 2.9. ® Product of 2NCS Tand SisaNCS T x S = (T} x S1,Ty x Sz, T3 x S3) .

3 Binary neutrosophic crisp set

Few definitions for several types of BNCS and operators of them are discussed in this section.

Definition 3.1. Suppose (X,Y) be a non empty fixed space. A binary neutrosophic set (BNCS) C is an element
of the form C' = (C4, Cq, C3) where C1, Cs and Cj are subsets of (X,Y).

Definition 3.2. The binary element C' = (C1, C2, C3) is known as:

(i) ABNCS-Typel if C1 N Cy = (v, ), C1 N C3 = (¢, ¢) and Co N C3 = (¢, ¢).

(11) A BNCS-Typ62 if Cl ﬁCQ = ((p, (p), Cl ﬁC3 = ((p, (p) and 02 ﬂC3 = (QO, (p) and 02 UCQ UC3 = (X, Y)
(iii) A binary neutrosophic crisp set of Type3 (BNCS-Type3) if satisfying C; N Co N C3 = (¢, ¢) and Cy U
ChUCs = (X,Y).
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Definition 3.3. A BNCS-Typel (¢n,, ¢, ), (XN, Ya, ) in (X,Y) is defined to be:
1. (¢n,, ©n, ) is defined to be of 3 types:

a) Typel: (on,, on,) = ((0,9), (¢, 9), (X, Y)),

b) Type2: (¢, ¢n,) = (@, ¢), (X, Y), (0. 0)),

¢) Type3: (¢n,, on,) = (¢, %), (v, %), (#, 9))-
2. (Xn,, Yn, ) is defined to be of 1 type:

a) Typel: (Xn,, Yn,) = (X, Y), (¢, 9), (¢, 9))-

Definition 3.4. A BNCS-Type2 (¢n,, ¢n, ), (Xn,, Yn,) in (X,Y) is defined as:
1. (¢n,, ©nN,) is defined to be of 3 types:
a) Typel: (¢n,, on,) = (0, 0), (¢, ), (X, V),

b) Type2: (¢n,; on,) = ((:#), (X, Y), (¢, 9))-
2. (Xn,, Yn,) is defined to be of 1 type:

a) Typel: (Xn,, Yn,) = (X, Y), (¢, 0), (0, 0))-

Definition 3.5. A BNCS-Type3 (¢n,, ¢N3), (XNs, Ya,) in (X,Y) is defined as: 1. (pn,, ©n,) is defined to
be three types:

a) Typel: ((PNsv(pNz) <(807<P)7(<P><P)= (X, Y)>’
b) Type2: (¢n,,on,) = (0, 9), (X, Y), (¢, ),
¢) Type3: (@Ngﬁ @Ne,) = <(90’ 90)7 (X7 Y)7 (X7 Y)>
2. (Xn,, Yn, ) is defined to be one type:

a) Typel: (Xn,, Yn,) = (X, Y), (0, 9), (¢, 9)).
b) Typ62 (XNvaNs) <(X7Y)7(X7Y)v( 790»'
a) Typel: (XNsaYNg) <(X,Y),(g07(p),(X,Y>>.

Remark 3.6. A binary neutrosophic crisp set C = (C7,Ca,C3) can be identified as an ordered triple
(C,C4q,Cs), subsets in (X,Y). BNCS (¢n, ¢n) and (X, Yy ) in (X,Y) may be defined as:
D(¢n, ¢n) is defined to be following 4 types:

a)Typel: (on, on)= (0, 9), (¢, ¥), (X,Y)),

b)Type2: (on, on)= (¢, 9), (X,Y), (X, Y)),

o) Type3: (on, on)=((,9), (X,Y), (¢, ¥)),

d)Typed: (on, on)= (¢, 9); (¢, ) (¢, 0))-

2)(Xn,Yn) is defined to be followmg 4 types:

a)TYPel (XN7 YN) <(Xa Y)v (50’ 90)7 (907 QP)>,

b)Type2: (Xn, Yn)=((X,Y), (X.Y), (¢, 9)),

C)Type3' (XN7YN) <( ,Y),(@,¢)7(X7Y)>,

d)Typed: (‘PNHPN) << Y)v(Xa Y)’(X7 Y)>

Definition 3.7. Assume (X,Y) to be a binary non empty set, C' = (C,Ca, C3) .

DIf C is BNCS-Typel in (X,Y), then the complement of C (C°) is defined to be 1 kind of complement
Typel:C°¢ = (C3,Cs, C4) .

2)If C is BNCS-Type2 in (X,Y), then the complement of C (C€) is defined to be 1 kind of complement
Type2:C°¢ = (C3,C4, C4) .

3)If C is BNCS-Type3 in (X,Y), then the complement of C (C¢) is defined to be 1 kind of complement is
defined to be of 3 kinds of complements:

(D1)Typel : C° = (CF,C5,C5) .

(D2)Type2 : C¢ = (C3,C5,CY) .

(D3)Type3 : C® = (C5,C5,Ch) .

Example 3.8. Suppose X = {a},Y = {1, 2} and binary neutrosophic crisp subset A = ({(a,2)}, {(¢, ¢)}, {(©,©)})
be a BNCSTypel,

B = ({(a, 2)}7 {(907 90)}7 {(a 1)}> be a BNCSType2,

C = ({(a,1),(a,2)}, {(p, )}, {(a, 1)}) be a BNCSType3.
Then A° = ({(¢, )}, {(#, )}, {(a,2)}) ;

B = ({(a, )}, {(e, )}, {(a,2)}) ;

e = {(a, V1 e @)k (1), (a,2)})

Definition 3.9. Suppose (X,Y) be a non-empty set and BNCSs C and D be in the form C' = (C, Co, C3),
D = (Dy, Dy, D3) .Two possible definitions for subsets (C' C D) are defined as:
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Typel:C CD&(Cy CD,Co CDyandCs D Dg,
TypeZ:C CD&s(C C Dy, Cy D Dy and C3 O Ds.

Example 3.10. Suppose X = {a},Y = {1, 2} with binary neutrosophic crisp subsets E = ({(a,2)}, {(¢, ¥)},{(a,1)})
and F' = ({(a, 1), (a,2)}, {(#, ©)}, {(9, ¥)}),

Here Type2 definition of ’contained in’ is true (i.e).,
ECF & {(a,2)} C{(a,;1),(a,2)}, {(p,9)} S {(, )}, {0} € {(a, 1)}

Proposition 3.11. For any BNCS E :

b)E C (XN, YN), (XN, Yn) C (XN, YnN).

Example 3.12. Suppose X = {a},Y = {1, 2} with binary neutrosophic crisp subset A = ({(a,2)}, {(¢, ¢)}, {(a, 1)}).
Here we find that in the above proposition both (a) and (b) hold.

Definition 3.13. Assume (X,Y) as a non empty set and BNCSs C and D be C = (C1,C5,C5), D =
<D1, DQ, D3> then:

1)C N D may be defined as two types:

Typel: CND = <Cl ND,Con Dy, C3U D3> s

Type2: cnD= <Cl ND{,CoUDy,C3U D3> .

2)C' U D may be defined as two types:
Typel: cCuD = <Cl U Dl,CQ N Dy, C3U D3> s
TypeZ: CubD= <Cl U D17C12 N DQ,C3 N D3> .

[C = (Cy,Co, C5).
4)() C = (C5,Cs,C3) .

Proposition 3.14. For two BNCS C and D in (X,Y), the following holds:
(a)(CN D) =C°U D¢
(b)(CU D) =C°N D%

Example 3.15. Consider BNCS of Type3, C = ({(¢, )}, {(v,©)},{(a,1), (a,2)})

and D = <{(Cl, 2)}7 {(90’ 90)}7 {(av 1)}>

Here CND = {{(p, )}, {(@,¢)},{(a,1),(a,2)}) (using typel definition of ’intersection’) thus
(CnD)=({(a,1),(a,2)},{(, 0)}, {(, ¥)})-

Now C°¢ = ({(a, 1)7 (a7 2)}, {(907 90)}? {(907 90)}> and

D¢ = ({(a, 1)}, {(, )} {(a,2)}) , C°UD* = {{(a,1),(a,2)},{(¢, )}, {(¢,9)}) (using type2 definition
of "union’). Therefore (a) is true in above proposition.

Consider BNCS of Type3, C' = ({(a, 1)}, {(, )}, {(a, 1), (a,2)}) and D = ({(a, 1)}, {(¢, )}, {(a,2)}).
Here CUD = ({(a,1)},{(¢, )}, {(a,2)}) (using type2 definition of "union’) thus

(CnD)=({(a,2)}, {(v, )}, {(a, D}).

Now C°¢ = <{(a’ 1)7 (a7 2) ) {(907 (P)}a {(a7 1)}> and

De {{(a,2)},{(#, )}, {(a, 1)}),
C°ND®={{(a,2)},{(p, )}, {(a,1)}) (using typel definition of ’intersection’).
Therefore (b) is true in above proposition.

Union and intersection operations are discussed in the following definitions.

Definition 3.16. Let {E; : i € I'} be family of binary neutrosophic crisp subsets in (X,Y) then:
1) NE; is defined to be of 2 types:

a)Typel:NE; = <ﬂEi1, NE;s, UEi3> R

b)Type2ﬁEl = <ﬂEi1, UEiQ, UEZ'3> .

2)UE; is defined to be of 2 types:

a)Typel:UE; = (UE;1,NE;2,NE;3) ,

b)TypeZUEZ = <UE7;1, UEZ'Q, ﬂE13> .
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Definition 3.17. If F' = (F}, F,, F3) isa BNCS in (X5, Y>) then pre-image of F under h, denoted as h =1 (F) is
a BNCS in (X,Y) defined as A~ (F) is a BNCS in (X,Y) defined as h = (F) = (h ™' (Fy), h ™' (F2), h ' (F3))
If E = (E1, Ea, E3) is a BNCS in (X7, Y7) then image of E under h, denoted as h~*(E) is a BNCS in (X,Y)
defined as h(FE) is a BNCS in (X,Y) defined as h(E) = (h(E1), h(E2), h(ES)) .

Corollary 3.18. Suppose {E; : i € J} be family of BNCSs in (X1,Y1), {F; : j € K} a BNCS in (X3,Y3)
and h : (X1,Y1) — (X2, Y2) a map, then:

i) By C Bz & h(E) CWEs), 1 CFy & h™'(F )gh (E2),
ii) E C h=Y(h(E)) and if h is injective, then E = h=*(h(E)),
iii) h=Y(h(F)) C F and if h is surjective then h='(h(F)) = F,

iv) hil(UFj) = hil(Fj),hil(ij) = ﬂhil(Fj),

v) h(UE;) = Uh(E;) C Nh((E;) and if h is injective then h(NE;) = Nh(E;);
vi) N (XN, Yv) = (X, YN ), b Hen,s on),

vii) h(on, on) = (en, on)s M( XN, YN), if h is surjective.

4 Binary neutrosophic crisp points and its properties

Binary neutrosophic crisp points(BNCP) and binary vanishing neutrosophic crisp points(BVNCP) correspond-
ing to (X,Y) is defined as:

Definition 4.1. Suppose (X,Y) be a non empty set and p € (X,Y) a fixed element in (X,Y). The BNCS,
({p}, ¢, {p}°) is said to be binary neutrosophic crisp point (BNCP) in (X,Y) denoted as Bpy = {({p}, ¢, {p}°).

In terms of BNCP’s in some cases BNCS in (X,Y) is expressed which may be inappropriate hence the following
binary neutrosophic crisp vanishing points (BVNCP)is defined.

Definition 4.2. Suppose (X,Y) be a non empty set and p € (X,Y) a fixed element in (X,Y). Then the BNCS
Bpny = (¢, {p}, {p}°) is called a vanishing binary neutrosophic crisp point (BV NCP) in (X,Y).

Definition 4.3. (a) Letp € (X,Y) and C = (C1,C5,C3) an BNCS in (X,Y). Bpy is said to be contained
inC(Bpy C O)iffp € C.

(b) Let Bpy,, be a BVNCP in (X,Y) and C' = (C4, C3, C3) an BNCS in (X,Y). Bpy,, is said to be contained
in C (Bpy,, C O)iffp ¢ Cs.

Note : If C is a BNCS then it is an ordered pair which can be represented as (C!,C?) = C = (Cy, Cy, Cs).
Also if p is a BNCP in (X,Y) then it is an ordered pair which can be represented as (p*, p?).

Proposition 4.4. Suppose {C; : j € J} be a family of BNCS’s in (X,Y) where J, an indexed set. Then
(1)Bpn € ey Cj iff Brn € C; for every j € J.

(1) Bpny € (s Cj iff Bpny € Cj forevery j € J.

(1) Bpn € U, ey Cj iff there exists j € J 5.t Bpn € C;

(iv)Bpny € (jes Cj iff there exists j € J s.t Bpn,, € C'j.

Proof. Assume that Bpy € Cje thatis ({p}, ¢, {p}°) € C; € Jby the definition of intersection it’s clear that
for every j € J, Bpn € C;. Similarly using the definition of intersection, (ii) is proved. Again by assuming
that Bpy € UjeJ Cjand j € J, Bpy € C} (using definition of BNCP). Similarly (iv) is proved. O

Proposition 4.5. Suppose C and D be two BNCS in (X,Y). Then

(a) C C D if for every Bpn, we have Bpy € C' < Bpyn € D and for every Bpn,, Bpy € C = Bpn, €
D.

(b) A = B if for each Bpn we have Bpy € C = Bpy € D and for every Bpn,,, Bpy € C < Bpn, € D.

Proof. Assume that C and D to be two BNCS in (X,Y). By the definition of Bpy, Bpy, and by the properties
of BNCS (a) and (b) is proved. O
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Proposition 4.6. Suppose C be a BNCS in (X,Y).Then
= (U{Bpn : Bpy € C}) U (U{Bpny : Bpny € C}).

Proof. 1t’s enough to S.T: C1 = (U{p} : Bpny € C}) U (U{p : Bpny € C}),Co = pand C3 = (N{{p° :
Bpny € CH N (N{{p} : pny € C}) which are clear from the definitions. O

Definition 4.7. Let g : (X7 x Y7) — (X2 x Y2) be a map
(a) Suppose Bpy be a BNCP in (X,Y)(say (x1,y1)).Then image of Bpy under g, denoted as g(p), is defined

as g(pn) = ({a}, o, {a}°) , where ¢ = g(p).
(b) Suppose Bpy, be a BNCP in (X,Y)(say (z1,¥1)). Then image of Bpy, under g, denoted as g(Bpn, ),

is defined as g(Bpny ) = (¢, {q}, {q}°), where ¢ = g(p).

It’s clear, g(Bpy) isaBNCPin Y, s.t g(Bpy) = Bgn, where ¢ = g(p), and it’s exactly the image of a BNCP
under the function g. Bpy,, is a BVNCP in Y, known as g (Bpy, ) = Bgn,, where ¢ = g(p).

Proposition 4.8. Any BNCS, C in (X,Y) can be written as Cn UC\,, UC’NNN, where Cy = U{Bpy : Bpn €
C}, Cny = wn and CNNN = U{BpNN : BpNN S C}

Proof. Ttis obvious that, if C = (C, Cy, Cs5), then Cy = (C4, (¢, @), Cf) and Cny = {(¢, @), Co,Cs). O

Proposition 4.9. Suppose g : (X1 x Y1) = (X3 x Y3) be a map and C is a BNCS in (X,Y). Then g(C) =
9g(Cn)Ug(Cny) Ug(Cny, )-

Proof. Itis clear from the fact that C = Cx UCN, UCNy, then g(C) = g(Cn)Ug(Cny)Ug(Cny, ). O

5 Binary neutrosophic crisp topology and neighborhood

Binary and neutrosophic crisp topological spaces are combined to form a new topological structure known as
binary neutrosophic crisp topological structure. Binary neutrosophic crisp neighborhood is defined and the
properties of this is studied in the section below.

Definition 5.1. A binary neutrosophic crisp topology (BNCT) from X to Y is a binary structure Byc C
P(X) x P(Y) that follows below:

)If (X,Y) € Byc and (@, ¢) € Bye.

i) If {(Cq, Do) : a« € A} is a family of objects of By then (UC,,,UD,,) € Bnc.

iii) If {(Cl n l)l)7 (02 N D2) S BNC} whenever (Ol, Dl) € Byc and (02, D2) € Byc

If Byc is a BNCT from X to Y then the triple (X,Y, Byc¢) is said as binary neutrosophic crisp open
sets(BNCOS). The complement of BNCOS are known as binary neutrosophic crisp closed sets(BNCCS).

Definition 5.2. Suppose (X,Y, Bn¢) be a BNCT and let Bp be a BNCP. A BNCNBD of Bpy if 3 a binary
neutrosophic crisp open set (U, V) € X s.t Bpy € (U, V) C (C, D).

Example 5.3. Suppose X = {1} and Y = {2, 3} with binary neutrosophic crisp topology
Bye = {{(z,9)}, {(e, 0}, {(p, 0)}) ,

{0 h e o) b Az )b, {1 2)} (e, 9) b (e 0) )

{lp, )}, {(1,2)}, {(1,3)}>

{121 {(e, ) 1 {(1,3) 1) {(p, o) 1 L, ) 1 {1, 3) D -

Hence {(X,Y), {(¢,¥)}, {(, )}) {1 2)1{(p, o) ) {lws ) D)

{(1,2)},{(¢,¢),{(1,3)}})} are binary neutrosophic crisp neighborhoods of a BNCP ({(1,2)}, {(¢, ¥)}, {(1,3)}).

)
Definition 5.4. Suppose (X, Y, By¢) be a binary neutrosophic crisp topological space and suppose BN (pyy, )
be a binary neutrosophic crisp vanishing point known as BNCNBD of BN (py,, ) in (X,Y) is an BVNCP if 3

a binary neutrosophic crisp open set (U, V) € X s.t BN(pn, ) € (U, V) C (C, D).
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Example 5.5. Suppose X = {1} and Y = {2, 3} with binary neutrosophic crisp topology

Bnc = {({(Jﬁ,y)}, {((pv 90)}7 {(907 90)}> )
{(e, o)} (e, o)1 {(z ) ) - ({(1,2)}, {0, )}, {0 0)})
{(e, )1 {(1,2)},{(1,3)}),

{(1,2)}{(e, )1 {(13) 1) {9, 9) ), { (e 0) 1 {(1,3) 1) }-
Hence {{{(¢,¥)},{(1,2)},{(1,3)})} is binary neutrosophic crisp neighborhood of a BVNCP ({ (¢, )}, {(1,2)}, {(1,3)}).

Theorem 5.6. Suppose (X,Y, Bnc) be a BNCTS of X. The binary neutrosophic crisp set C of X is binary
neutrosophic crisp open set (BNCOS) iff C is a BNCNB of p¥ BNCS p € C.

Proof. Suppose C be BNCOS of X. Thus C is a BNCNBD of any p € C'. Conversely suppose p € C. . Cis
aBNCND of p, 3aBNCOSDinXstpe D C C. Sowehave C =U{p;pe C} CU{D:pe C} CC
and therefore C' = U{D : p € C}. " each D is BNCOS. O

Proposition 5.7. The binary neutrosophic crisp neighborhood system BN (py) in the BNCTS (X,Y, Bnc)
holds the following:

(N1)If N € BN(py), then Bpy € N.

(N2)If N € BN(py) and N C M, then M € BN (py).

(N3) If Ny, Ny € BN(pn), then Ny N Ny € BN (py).

(N4)If N € BN (pn), then there exists M € BN (py) N € BN (qn )such that for each (qn) € M.

Proof. By definition (N1),(N2) and (N4) by the definition are true. For (N3) let N1, N2 € (Bpy). Then there
exits the BNCOS’s G and G5 such that (Bpy) € G; C N;(i = 1,2).For the BNCOS G := G N G, also
(BpN) € G C N1 N Ny,and so N1 N No EBN(pN). O]

Proposition 5.8. The binary neutrosophic crisp neighborhood system B—N (pn,, ) inthe BNCTS (X,Y, By¢)
holds the following:

(N1)If N € BN(pny ), then (Bpn,) € N.

(N2)If N € BN(pny) and N C M, then M € BN (pny ).

(N3) If N1, No € BN(pNN), then N1 N Ny € BN(pNN)-

(N4)If N € BN (pny ), then 3M € BN (pny) N € BN(qny, ) s.t for each (qny) € M.

Proof. By definition (N1),(N2) and (N4) by the definition are true. For (N3) let N1, No € (Bpn, ). Then there
exits the BNCOS’s G and G+ such that (Bpy,, ) € G; C N;(i = 1,2). For the binary NCOS G := G1; N Ga,
also (Bpny) € G € N1 N Ny, and so Ny N Ny € BN (pny )- O
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