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Abstract
Neutrosophic theory has several application in the field of graph theory. In this paper we initiated Certain
Kinds of Bipolar interval valued nentrosphic graphs. Such as, sub divsicon BIVNG, Total BIVNG, BIVNLG
and also investigate the isomorphism, Coweak isomorphism of BIVNG with properties .
Keywords: Isomorphism, Co weak isomorphism, total, subdivision BIVNG

1 Introduction
The idea of Neutrosophic set is the generalised form of fuzz set concepts [1]. Atanassov introduced the concept
that is intuitionistic fuzzy graphs [2] and Akram. et al. given the new concept single valued neutrosophic
hypergraphs, planer graphs [3] [4]. Broumi et al introduced, single Valued neutrosophc graphs. [5][6][7]. V.J.
Sudhakar et al. Introduced the idea of IVSNG, IVRNG and SCIVN graphs [8][9][10].

2 Kinds of BIVNG
In this part we initiate the some special kinds of BIVNG. That is, subdivision, Total, Lined and intersection
of BIVNG. So first we give the definition of Homomorphism, Isomorphism, weak isomorphism and co weak
isomorphism of BIVNG.

Definition 2.1. If G1 = (R1, S1) and G2 = (R2, S2) be the two BIVNGs of G•
1 = (V1, E1) and

G•
2 = (V2, E2), Then the homomorphism ϕ : G1 −→ G2 is a mapping ϕ : V1 −→ V2 which proves the

following conditions.

TP
R1U (m) ≤ TP

R2U (ϕ(m)), TP
R1L(m) ≤ TP

R2L(ϕ(m))

IPR1U (m) ≥ IPR2U (ϕ(m)), IPR1L(m) ≥ IPR2L(ϕ(m))

FP
R1U (m) ≥ FP

R2U (ϕ(m)), FP
R1L(m) ≥ FP

R2L(ϕ(m))

TN
R1U (m) ≥ TN

R2U (ϕ(m)), TN
R1L(m) ≥ TN

R2L(ϕ(m))

INR1U (m) ≤ INR2U (ϕ(m)), INR1L(m) ≤ INR2L(ϕ(m))

FN
R1U (m) ≤ FN

R2U (ϕ(m)), FN
R1L(m) ≤ FN

R2L(ϕ(m)) ∀m ∈ V1.
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TP
S1U (mn) ≤ TP

S2U (ϕ(m)ϕ(n))

TP
S1L(mn) ≤ TP

S2L(ϕ(m)ϕ(n))

IPS1U (mn) ≥ IPS2U (ϕ(m)ϕ(n))

IPS1L(mn) ≥ IPS2L(ϕ(m)ϕ(n))

FP
S1U (mn) ≥ FP

S2U (ϕ(m)ϕ(n))

FP
S1L(mn) ≥ FP

S2L(ϕ(m)ϕ(n))

TN
S1U (mn) ≥ TN

S2U (ϕ(m)ϕ(n))

TN
S1L(mn) ≥ TN

S2L(ϕ(m)ϕ(n))

INS1U (mn) ≤ INS2U (ϕ(m)ϕ(n))

INS1L(mn) ≤ INS2L(ϕ(m)ϕ(n))

FN
S1U (mn) ≤ FN

S2U (ϕ(m)ϕ(n))

FN
S1L(mn) ≤ FN

S2L(ϕ(m)ϕ(n))

for every mn ∈ E1.

Definition 2.2. If G1 = (R1, S1) and G2 = (R2, S2) be the two BIVNGs of G•
1 = (V1, E1) and

G•
2 = (V2, E2), Then the weak isomorphism ω : G1 −→ G2 is a bijective mapping ω : V1 −→ V2 which

satisfies the following conditions.
Here ω is a homomorphism.

TP
R1U (m) = TP

R2U (ω(m))

TP
R1L(m) = TP

R2L(ω(m))

IPR1U (m) = IPR2U (ω(m))

IPR1L(m) = IPR2L(ω(m))

FP
R1U (m) = FP

R2U (ω(m))

FP
R1L(m) = FP

R2L(ω(m))

TN
R1U (m) = TN

R2U (ω(m))

TN
R1L(m) = TN

R2L(ω(m))

INR1U (m) = INR2U (ω(m))

INR1L(m) = INR2L(ω(m))

FN
R1U (m) = FN

R2U (ω(m))

FN
R1L(m) = FN

R2L(ω(m))

for every m ∈ V1.

Definition 2.3. If G1 = (R1, S1) and G2 = (R2, S2) be the two BIVNGs of G•
1 = (V1, E1) and

G•
2 = (V2, E2), Then the co-weak isomorphism ζ : G1 −→ G2 is a bijective mapping ζ : V1 −→ V2 it must

satisfies the below conditions.
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Here ζ is a homomorphism such that

TP
S1U (mn) = TP

S2U (ζ(m)ζ(n))

TP
S1L(mn) = TP

S2L(ζ(m)ζ(n))

IPS1U (mn) = IPS2U (ζ(m)ζ(n))

IPS1L(mn) = IPS2L(ζ(m)ζ(n))

FP
S1U (mn) = FP

S2U (ζ(m)ζ(n))

FP
S1L(mn) = FP

S2L(ζ(m)ζ(n))

TN
S1U (mn) = TN

S2U (ζ(m)ζ(n))

TN
S1L(mn) = TN

S2L(ζ(m)ζ(n))

INS1U (mn) = INS2U (ζ(m)ζ(n))

INS1L(mn) = INS2L(ζ(m)ζ(n))

FN
S1U (mn) = FN

S2U (ζ(m)ζ(n))

FN
S1L(mn) = FN

S2L(ζ(m)ζ(n))

for every mn ∈ E1.

Definition 2.4. If G1 = (R1, S1) and G2 = (R2, S2) be the two BIVNGs of G•
1 = (V1, E1) and

G•
2 = (V2, E2), Then the Isomorphism η : G1 −→ G2 is a bijective mapping η : V1 −→ V2 it must satisfy the

following conditions.

TP
R1U (m) = TP

R2U (η(m))

TP
R1L(m) = TP

R2L(η(m))

IPR1U (m) = IPR2U (η(m))

IPR1L(m) = IPR2L(η(m))

FP
R1U (m) = FP

R2U (η(m))

FP
R1L(m) = FP

R2L(η(m))

TN
R1U (m) = TN

R2U (η(m))

TN
R1L(m) = TN

R2L(η(m))

INR1U (m) = INR2U (η(m))

INR1L(m) = INR2L(η(m))

FN
R1U (m) = FN

R2U (η(m))

FN
R1L(m) = FN

R2L(η(m))

for every m ∈ V1.
TP
S1U (mn) = TP

S2U (η(m)η(n))

TP
S1L(mn) = TP

S2L(η(m)η(n))

IPS1U (mn) = IPS2U (η(m)η(n))

IPS1L(mn) = IPS2L(η(m)η(n))

FP
S1U (mn) = FP

S2U (η(m)η(n))

FP
S1L(mn) = FP

S2L(η(m)η(n))

TN
S1U (mn) = TN

S2U (η(m)η(n))

TN
S1L(mn) = TN

S2L(η(m)η(n))

INS1U (mn) = INS2U (η(m)η(n))

INS1L(mn) = INS2L(η(m)η(n))

FN
S1U (mn) = FN

S2U (η(m)η(n))

FN
S1L(mn) = FN

S2L(η(m)η(n))

for every mn ∈ E1.
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Definition 2.5. The sub division BIVNG be S(G) = (R,S) of G = (X,Y ), where R is a BIVNS on V ∪ E
and S is a BIVNR on R, then

(i) R = X on V and R = Y on E.

(ii) If v ∈ V be on edge e ∈ E

Therefore, we have
TP
SU (ve) = Minimum

(
TP
XU (v), T

P
Y U (e)

)
TP
SL(ve) = Minimum

(
TP
XL(v), T

P
Y L(e)

)
IPSU (ve) = Maximum

(
IPXU (v), I

P
Y U (e)

)
IPSL(ve) = Maximum

(
IPXL(v), I

P
Y L(e)

)
FP
SU (ve) = Maximum

(
FP
XU (v), F

P
Y U (e)

)
FP
SL(ve) = Maximum

(
FP
XL(v), F

P
Y L(e)

)
TN
SU (ve) = Maximum

(
TN
XU (v), T

N
Y U (e)

)
TN
SL(ve) = Maximum

(
TN
XL(v), T

N
Y L(e)

)
INSU (ve) = Minimum

(
INXU (v), I

N
Y U (e)

)
INSL(ve) = Minimum

(
INXL(v), I

N
Y L(e)

)
FN
SU (ve) = Minimum

(
FN
XU (v), F

N
Y U (e)

)
FN
SL(ve) = Minimum

(
FN
XL(v), F

N
Y L(e)

)
else

S(ve) = 0 = (0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)

Example 2.6. Let us consider the BIVNG G = (X,Y ) of a G• = (V,E) where V = {x, y, z} and
E = {i = xy, j = yz, k = zx}
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3 BIVNS - BIVNG

Figure 1: BIVNG

Figure 2: SDBIVNG

Table 1

BIVNS-BIVNG
X TP

XU TP
XL IPXU IPXL FP

XU FP
XL TN

XU TN
XL INXU INXL FN

XU FN
XL

x 0.1 0.1 0.3 0.4 0.1 0.1 −0.1 −0.4 −0.2 −0.1 −0.1 −0.5
y 0.2 0.3 0.4 0.5 0.2 0.5 −0.4 −0.6 −0.3 −0.5 −0.4 −0.7
z 0.3 0.7 0.5 0.2 0.5 0.2 −0.6 −0.1 −0.4 −0.2 −0.3 −0.8
Y TP

Y U TP
Y L IPY U IPY L FP

Y U FP
Y L TN

Y U TN
Y L INY U INY L FN

Y U FN
Y L

i 0.1 0.2 0.3 0.3 0.1 0.2 −0.2 −0.3 −0.1 −0.2 −0.2 −0.4
j 0.2 0.6 0.2 0.4 0.2 0.4 −0.3 −0.5 −0.3 −0.4 −0.3 −0.6
k 0.4 0.7 0.5 0.1 0.3 0.1 −0.5 −0.2 −0.2 −0.6 −0.1 −0.7

(i) The BIVNS X and Y are defined on V and E of a BIVNG G. The SDG is in Fig.2.

(ii) The BIVNS, R and S are defined in the Table 2.

Table 2

BIVNS - SDBIVNG
R TP

RU TP
RL IPRU IPRL FP

RU FP
RU TN

RU TN
RL INRU INRL FN

RU FN
RU

x 0.1 0.1 0.3 0.4 0.1 0.1 −0.1 −0.4 −0.2 −0.1 −0.1 −0.5
i 0.1 0.2 0.3 0.3 0.1 0.2 −0.2 −0.3 −0.1 −0.2 −0.2 −0.4
y 0.2 0.3 0.4 0.5 0.2 0.5 −0.4 −0.6 −0.3 −0.5 −0.4 −0.7
j 0.2 0.6 0.2 0.4 0.2 0.4 −0.3 −0.5 −0.3 −0.4 −0.3 −0.6
z 0.3 0.7 0.5 0.2 0.5 0.2 −0.6 −0.1 −0.4 −0.2 −0.3 −0.8
k 0.4 0.7 0.5 0.1 0.3 0.1 −0.5 −0.2 −0.2 −0.6 −0.1 −0.7

S
TP
SU

min
TP
SL

min
IPSU

max
IPSL

max
FP
SU

max
FP
SL

max
TN
SU

max
TN
SL

max
INSU

min
INSL

min
FN
SU

min
FN
SU

min
xi 0.1 0.1 0.3 0.4 0.1 0.2 −0.1 −0.3 −0.2 −0.2 −0.2 −0.5
iy 0.1 0.2 0.4 0.5 0.2 0.5 −0.2 −0.6 −0.3 −0.5 −0.4 −0.7
yj 0.2 0.3 0.4 0.5 0.2 0.5 −0.3 −0.5 −0.3 −0.5 −0.4 −0.7
jz 0.2 0.6 0.5 0.4 0.5 0.4 −0.3 −0.1 −0.4 −0.4 −0.3 −0.8
zk 0.3 0.7 0.5 0.2 0.5 0.2 −0.5 −0.1 −0.4 −0.6 −0.3 −0.8
kx 0.1 0.1 0.5 0.4 0.3 0.1 −0.1 −0.2 −0.2 −0.6 −0.1 −0.7
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Definition 3.1. The Total BIVNG (TSBIVNG) is T (G) = (R,S) of G = (X,Y ) where R is a BIVNS on
V ∪ E and S is a BIVNR on R.
⇒ (i) R = X on V and S = Y on E.
(ii) If v ∈ V lies on the edge e ∈ E, then

TP
DU (ve) = Minimum

(
TP
XU (v), T

P
Y U (e)

)
TP
DL(ve) = Minimum

(
TP
XL(v), T

P
Y L(e)

)
IPDU (ve) = Maximum

(
IPXU (v), I

P
Y U (e)

)
IPDL(ve) = Maximum

(
IPXL(v), I

P
Y L(e)

)
FP
DU (ve) = Maximum

(
FP
XU (v), F

P
Y U (e)

)
FP
DL(ve) = Maximum

(
FP
XL(v), F

P
Y L(e)

)
TN
DU (ve) = Maximum

(
TN
XU (v), T

N
Y U (e)

)
TN
DL(ve) = Maximum

(
TN
XL(v), T

N
Y L(e)

)
INDU (ve) = Minimum

(
INXU (v), I

N
Y U (e)

)
INDL(ve) = Minimum

(
INXL(v), I

N
Y L(e)

)
FN
DU (ve) = Minimum

(
FN
XU (v), F

N
Y U (e)

)
FN
DL(ve) = Minimum

(
FN
XL(v), F

N
Y L(e)

)
else

S(ve) = 0 = (0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)

(iii) Let γ, δ if γδ ∈ E then
TP
SU (γδ) = TP

Y U (γδ)

TP
SL(γδ) = TP

Y L(γδ)

IPSU (γδ) = IPY U (γδ)

IPSL(γδ) = IPY L(γδ)

FP
SU (γδ) = FP

Y U (γδ)

FP
SL(γδ) = FP

Y L(γδ)

TN
SU (γδ) = TN

Y U (γδ)

TN
SL(γδ) = TN

Y L(γδ)

INSU (γδ) = INY U (γδ)

INSL(γδ) = INY L(γδ)

FN
SU (γδ) = FN

Y U (γδ)

FN
SL(γδ) = FN

Y L(γδ)

If gh ∈ E, and it is a common vertex.

TP
SU (gh) = min

(
TP
Y U (g), T

P
Y U (h)

)
TP
SL(gh) = min

(
TP
Y L(g), T

P
Y L(h)

)
IPSU (gh) = max

(
IPY U (g), I

P
Y U (h)

)
IPSL(gh) = max

(
IPY L(g), I

P
Y L(h)

)
FP
SU (gh) = max

(
FP
Y U (g), F

P
Y U (h)

)
FP
SL(gh) = max

(
FP
Y L(g), F

P
Y L(h)

)
TN
SU (gh) = max

(
TN
Y U (g), T

N
Y U (h)

)
TN
SL(gh) = max

(
TN
Y L(g), T

N
Y L(h)

)
INSU (gh) = min

(
INY U (g), I

N
Y U (h)

)
INSL(gh) = min

(
INY L(g), I

N
Y L(h)

)
FN
SU (gh) = min

(
FN
Y U (g), F

N
Y U (h)

)
FN
SL(gh) = min

(
FN
Y L(g), F

N
Y L(h)

)
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else
S(gh) = 0 = (0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)

Example 3.2. By Example 2.6, The TBIVNG, T (G) = (R,S)

Figure 3: TBIVNG

Table 3

TBIVNG
S TP

SU TP
SL IPSU IPSL FP

SU FP
SL TN

SU TN
SL INSU INSL FN

SU FN
SL

xy 0.1 0.1 0.4 0.5 0.2 0.5 −0.1 −0.4 −0.3 −0.5 −0.4 −0.7
yz 0.2 0.3 0.5 0.5 0.5 0.5 −0.4 −0.1 −0.4 −0.5 −0.4 −0.8
zx 0.1 0.1 0.5 0.4 0.5 0.2 −0.1 −0.1 −0.4 −0.2 −0.3 −0.8
ij 0.1 0.2 0.3 0.4 0.2 0.4 −0.2 −0.3 −0.3 −0.4 −0.3 −0.6
jk 0.2 0.6 0.5 0.4 0.3 0.4 −0.3 −0.2 −0.3 −0.6 −0.3 −0.7
ki 0.1 0.1 0.5 0.3 0.3 0.2 −0.2 −0.2 −0.2 −0.6 −0.2 −0.7
xi 0.1 0.1 0.3 0.4 0.1 0.2 −0.1 −0.3 −0.2 −0.2 −0.2 −0.5
iy 0.1 0.2 0.4 0.5 0.2 0.5 −0.2 −0.3 −0.3 −0.5 −0.4 −0.7
yj 0.2 0.3 0.4 0.5 0.2 0.5 −0.3 −0.5 −0.3 −0.5 −0.4 −0.7
jz 0.2 0.6 0.5 0.4 0.5 0.4 −0.3 −0.1 −0.4 −0.4 −0.3 −0.8
zk 0.3 0.7 0.5 0.2 0.5 0.2 −0.5 −0.1 −0.4 −0.6 −0.3 −0.8
kx 0.1 0.1 0.5 0.4 0.3 0.1 −0.1 −0.2 −0.2 −0.6 −0.1 −0.7

Definition 3.3. Let T = (U, V ) be the intersection graph of G•. Let R1 and S1 be the BIVNS on V and E
respectively. R2 and S2 be the BIVNS on U and V. Then the bipolar interval valued neutrosophic intersection
graph of BIVNG, G = (R1, S1) is a BIVNG. P (G) = (R2, S2).
⇒

TP
R2U (Ui) = TP

R1U (vi)

TP
R2L(Ui) = TP

R1L(vi)

TN
R2U (Ui) = TN

R1U (vi)

TN
R2L(Ui) = TN

R1L(vi)

Doi :https://doi.org/10.54216/IJNS.160105
Received: July 10, 2021 Accepted: November 08, 2021

55



International Journal of Neutrosophic Science (IJNS) Vol. 16, No. 1, PP. 49-61, 2021

IPR2U (Ui) = IPR1U (vi)

IPR2L(Ui) = IPR1L(vi)

INR2U (Ui) = INR1U (vi)

INR2L(Ui) = INR1L(vi)

FP
R2U (Ui) = FP

R1U (vi)

FP
R2L(Ui) = FP

R1L(vi)

FN
R2U (Ui) = FN

R1U (vi)

FN
R2L(Ui) = FN

R1L(vi)

TP
S2U (UiUj) = TP

S1U (vivj)

TP
S2L(UiUj) = TP

S1L(vivj)

TN
S2U (UiUj) = TN

S1U (vivj)

TN
S2L(UiUj) = TN

S1L(vivj)

IPS2U (UiUj) = IPS1U (vivj)

IPS2L(UiUj) = IPS1L(vivj)

INS2U (UiUj) = INS1U (vivj)

INS2L(UiUj) = INS1L(vivj)

FP
S2U (UiUj) = FP

S1U (vivj)

FP
S2L(UiUj) = FP

S1L(vivj)

FN
S2U (UiUj) = FN

S1U (vivj)

FN
S2L(UiUj) = FN

S1L(vivj)

for every Ui, Uj ∈ U and V.

Proposition 3.4. Prove that BIVNIG is a BIVNG and also prove that BIVNG ≈ BIVNIG

Proof. Let G = (X1, Y1) is the BIVNG of G• = (V,E) and take P (G) = (X2, Y2) be a BIVNIG of P (S).
By the previous definition of BIVNIG, we write

TP
Y2U (mimj) = TP

Y1U (vivj)

≤ min
(
TP
X1U (vi), T

P
X1U (vj)

)
= min

(
TP
X2U (mi), T

P
X2U (mj)

)
TP
Y2L(mimj) = TP

Y1L(vivj)

≤ min
(
TP
X1L(vi), T

P
X1L(vj)

)
= min

(
TP
X2L(mi), T

P
X2L(mj)

)
TN
Y2U (mimj) = TN

Y1U (vivj)

≥ max
(
TN
X1U (vi), T

N
X1U (vj)

)
= max

(
TN
X2U (mi), T

N
X2U (mj)

)
TN
Y2L(mimj) = TN

Y1L(vivj)

≥ max
(
TN
X1L(vi), T

N
X1L(vj)

)
= max

(
TN
X2L(mi), T

N
X2L(mj)

)
IPY2U (mimj) = IPY1U (vivj)

≥ max
(
IPX1U (vi), I

P
X1U (vj)

)
= max

(
IPX2U (mi), I

P
X2U (mj)

)
IPY2L(mimj) = IPY1L(vivj)

≥ max
(
IPX1L(vi), I

P
X1L(vj)

)
= max

(
IPX2L(mi), I

P
X2L(mj)

)
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INY2U (mimj) = INY1U (vivj)

≤ min
(
INX1U (vi), I

N
X1U (vj)

)
= min

(
INX2U (mi), I

N
X2U (mj)

)
INY2L(mimj) = INY1L(vivj)

≤ min
(
INX1L(vi), I

N
X1L(vj)

)
= min

(
INX2L(mi), I

N
X2L(mj)

)
FP
Y2U (mimj) = FP

Y1U (vivj)

≥ max
(
FP
X1U (vi), F

P
X1U (vj)

)
= max

(
FP
X2U (mi), F

P
X2U (mj)

)
FP
Y2L(mimj) = FP

Y1L(vivj)

≥ max
(
FP
X1L(vi), F

P
X1L(vj)

)
= max

(
FP
X2L(mi), F

P
X2L(mj)

)
FN
Y2U (mimj) = FN

Y1U (vivj)

≤ min
(
FN
X1U (vi), F

N
X1U (vj)

)
= min

(
FN
X2U (mi), F

N
X2U (mj)

)
FN
Y2L(mimj) = FN

Y1L(vivj)

≤ min
(
FN
X1L(vi), F

N
X1L(vj)

)
= min

(
FN
X2L(mi), F

N
X2L(mj)

)
From the above we proved that the BIVNIG is a BIVNG.
Let us define the mapping g : v → m by g(vi) = mi, here i = 1, 2, . . . , n.
The function g is clearly a bijective function vivj ∈ E iff mi,mj ∈ T

⇒ T = {g(vi)g(vj); vivj ∈ E}

and
TP
X2U (g(vi)) = TP

X2U (mi) ; TN
X2U (g(vi)) =TN

X2U (mi) ;

= TP
X1U (vi) =TN

X1U (vi)

TP
X2L (g(vi)) = TP

X2L (mi) ; TN
X2L (g(vi)) =TN

X2L (mi) ;

= TP
X1L(vi) =TN

X1L(vi)

IPX2U (g(vi)) = IPX2U (mi) ; INX2U (g(vi)) =INX2U (mi) ;

= IPX1U (vi) =INX1U (vi)

IPX2L (g(vi)) = IPX2L (mi) ; INX2L (g(vi)) =INX2L (mi) ;

= IPX1L(vi) =INX1L(vi)

FP
X2U (g(vi)) = FP

X2U (mi) ; FN
X2U (g(vi))=FN

X2U (mi) ;

= FP
X1U (vi) =FN

X1U (vi)

FP
X2L (g(vi)) = FP

X2L (mi) ; FN
X2L (g(vi)) =FN

X2L (mi) ;

= FP
X1L(vi) =FN

X1L(vi)

for all vi ∈ V.

TP
Y2U (g(vi)g(vj)) = TP

Y2U (mimj) ; TN
Y2U (g(vi)g(vj))= TN

Y2U (mimj)

= TP
Y1U (vivj) = TN

Y1U (vivj)

TP
Y2L (g(vi)g(vj)) = TP

Y2L (mimj) ; TN
Y2L (g(vi)g(vj)) = TN

Y2L (mimj)

= TP
Y1L(vivj) = TN

Y1L(vivj)

IPY2U (g(vi)g(vj)) = IPY2U (mimj) ; INY2U (g(vi)g(vj)) = INY2U (mimj)

= IPY1U (vivj) = INY1U (vivj)
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IPY2L (g(vi)g(vj)) = IPY2L (mimj) ; INY2L (g(vi)g(vj)) = INY2L (mimj)

= IPY1L(vivj) = INY1L(vivj)

FP
Y2U (g(vi)g(vj)) = FP

Y2U (mimj) ; FN
Y2U (g(vi)g(vj))= FN

Y2U (mimj) ;

= FP
Y1U (vivj) = FN

Y1U (vivj)

FP
Y2L (g(vi)g(vj)) = FP

Y2L (mimj) ; FN
Y2L (g(vi)g(vj)) = FN

Y2L (mimj) ;

= FP
Y1L(vivj) = FN

Y1L(vivj)

for every vivj ∈ E.
Hence BIVNG is ≈ BIVNIG.

Definition 3.5. If G• = (V,E) and l(G•) = (I, J) be the ling graph, then C1 and D1 be the BIVNS on V
and E and take A2 and D2 be the BIVNS on I and J respectively.

l(G•) = (C2, D2) is the BIVNLG of BIVNG = G= (C1, D1)

TP
C2U (Pi) = TP

D1U (i) ; TN
C2U (Pi) = TN

D1U (i)

= TP
D1U (uivi) = TN

D1U (uivi)

TP
C2L (Pi) = TP

D1L (i) ; TN
C2L (Pi) = TN

D1L (i)

= TP
D1L(uivi) = TN

D1L(uivi)

IPC2U (Pi) = IPD1U (i) ; INC2U (Pi) = IND1U (i)

= IPD1U (uivi) = IND1U (uivi)

IPC2L (Pi) = IPD1L (i) ; INC2L (Pi) = IND1L (i)

= IPD1L(uivi) = IND1L(uivi)

FP
C2U (Pi) = FP

D1U (i) ; FN
C2U (Pi)= FN

D1U (i)

= FP
D1U (uivi) = FN

D1U (uivi)

FP
C2L (Pi) = FP

D1L (i) ; FN
C2L (Pi) = FN

D1L (i)

= FP
D1L(uivi) = FN

D1L(uivi)

for each Pi, Pj ∈ I and
TP
D2U (PiPj) = min

(
TP
D1U (i), T

P
D1U (j)

)
TP
D2L (PiPj) = min

(
TP
D1L(i), T

P
D1L(j)

)
TN
D2U (PiPj) = max

(
TN
D1U (i), T

N
D1U (j)

)
TN
D2L (PiPj) = max

(
TN
D1L(i), T

N
D1L(j)

)
IPD2U (PiPj) = max

(
IPD1U (i), I

P
D1U (j)

)
IPD2L (PiPj) = max

(
IPD1L(i), I

P
D1L(j)

)
IND2U (PiPj) = min

(
IND1U (i), I

N
D1U (j)

)
IND2L (PiPj) = min

(
IND1L(i), I

N
D1L(j)

)
FP
D2U (PiPj) = max

(
FP
D1U (i), F

P
D1U (j)

)
FP
D2L (PiPj) = max

(
FP
D1L(i), F

P
D1L(j)

)
FN
D2U (PiPj) = min

(
FN
D1U (i), F

N
D1U (j)

)
FN
D2L (PiPj) = min

(
FN
D1L(i), F

N
D1L(j)

)
for each Pi, Pj ∈ J and

Proposition 3.6. Prove that L(G•) = (IJ) is a crisp lined graph of G•. If L(G) is the BIVNLG of BIVNG.

Proof. We know that L(G) is a BIVNG.

TP
C2U (Pi) = TP

D1U (i)

TP
C2L (Pi) = TP

D1L (i)

TN
C2U (Pi) = TN

D1U (i)

TN
C2L (Pi) = TN

D1L (i)
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IPC2U (Pi) = IPD1U (i)

IPC2L (Pi) = IPD1L (i)

INC2U (Pi) = IND1U (i)

INC2L (Pi) = IND1L (i)

FP
C2U (Pi) = FP

D1U (i)

FP
C2L (Pi) = FP

D1L (i)

FN
C2U (Pi) = FN

D1U (i)

FN
C2L (Pi) = FN

D1L (i)

Here for each i ∈ E,Pi ∈ I iff i ∈ E and

TP
D2U (PiPj) = min

(
TP
D1U (i), T

P
D1U (j)

)
TP
D2L (PiPj) = min

(
TP
D1L(i), T

P
D1L(j)

)
TN
D2U (PiPj) = max

(
TN
D1U (i), T

N
D1U (j)

)
TN
D2L (PiPj) = max

(
TN
D1L(i), T

N
D1L(j)

)
IPD2U (PiPj) = max

(
IPD1U (i), I

P
D1U (j)

)
IPD2L (PiPj) = max

(
IPD1L(i), I

P
D1L(j)

)
IND2U (PiPj) = min

(
IND1U (i), I

N
D1U (j)

)
IND2L (PiPj) = min

(
IND1L(i), I

N
D1L(j)

)
FP
D2U (PiPj) = max

(
FP
D1U (i), F

P
D1U (j)

)
FP
D2L (PiPj) = max

(
FP
D1L(i), F

P
D1L(j)

)
FN
D2U (PiPj) = min

(
FN
D1U (i), F

N
D1U (j)

)
FN
D2L (PiPj) = min

(
FN
D1L(i), F

N
D1L(j)

)
Here for each Pi, Pj are belongs to J.

Then J = {Pi, Pj : Pi ∩ Pj is not equal to null set and ij ∈ E also i ̸= j }

Proposition 3.7. Prove that L(G) = (C2, D2) is a BIVNLG of a BIVNG, G = (C1, D1)

Proof. Let us consider
TP
D2U (PiPj) = min

(
TP
C2U (Pi), T

P
C2U (Pj)

)
TP
D2L (PiPj) = min

(
TP
C2L(Pi), T

P
C2L(Pj)

)
TN
D2U (PiPj) = max

(
TN
C2U (Pi), T

N
C2U (Pj)

)
TN
D2L (PiPj) = max

(
TN
C2L(Pi), T

N
C2L(Pj)

)
IPD2U (PiPj) = max

(
IPC2U (Pi), I

P
C2U (Pj)

)
IPD2L (PiPj) = max

(
IPC2L(Pi), I

P
C2L(Pj)

)
IND2U (PiPj) = min

(
INC2U (Pi), I

N
C2U (Pj)

)
IND2L (PiPj) = min

(
INC2L(Pi), I

N
C2L(Pj)

)
FP
D2U (PiPj) = max

(
FP
C2U (Pi), F

P
C2U (Pj)

)
FP
D2L (PiPj) = max

(
FP
C2L(Pi), F

P
C2L(Pj)

)
FN
D2U (PiPj) = min

(
FN
C2U (Pi), F

N
C2U (Pj)

)
FN
D2L (PiPj) = min

(
FN
C2L(Pi), F

N
C2L(Pj)

)
Here for every Pi and Pj ∈ J and also take

TP
C1U (i) = TP

C2U (Pi); TP
C1L(i) = TP

C2L(Pi)

TN
C1U (i) = TN

C2U (Pi); TN
C1L(i) = TN

C2L(Pi)

IPC1U (i) = IPC2U (Pi); IPC1L(i) = IPC2L(Pi)

INC1U (i) = INC2U (Pi); INC1L(i) = INC2L(Pi)
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FP
C1U (i) = FP

C2U (Pi); FP
C1L(i) = FP

C2L(Pi)

FN
C1U (i) = FN

C2U (Pi); FN
C1L(i) = FN

C2L(Pi)

here for every i ∈ E
TP
D2U (PiPj) = min

(
TP
C2U (Pi), T

P
C2U (Pj)

)
= min

(
TP
C2U (i), T

P
C2U (j)

)
TP
D2L (PiPj) = min

(
TP
C2L(Pi), T

P
C2L(Pj)

)
= min

(
TP
C2L(i), T

P
C2L(j)

)
TN
D2U (PiPj) = max

(
TN
C2U (Pi), T

N
C2U (Pj)

)
= max

(
TN
C2U (i), T

N
C2U (j)

)
TN
D2L (PiPj) = max

(
TN
C2L(Pi), T

N
C2L(Pj)

)
= max

(
TN
C2L(i), T

N
C2L(j)

)
IPD2U (PiPj) = max

(
IPC2U (Pi), I

P
C2U (Pj)

)
= max

(
IPC2U (i), I

P
C2U (j)

)
IPD2L (PiPj) = max

(
IPC2L(Pi), I

P
C2L(Pj)

)
= max

(
IPC2L(i), I

P
C2L(j)

)
IND2U (PiPj) = min

(
INC2U (Pi), I

N
C2U (Pj)

)
= min

(
INC2U (i), I

N
C2U (j)

)
IND2L (PiPj) = min

(
INC2L(Pi), I

N
C2L(Pj)

)
= min

(
INC2L(i), I

N
C2L(j)

)
FP
D2U (PiPj) = max

(
FP
C2U (Pi), F

P
C2U (Pj)

)
= max

(
FP
C2U (i), F

P
C2U (j)

)
FP
D2L (PiPj) = max

(
FP
C2L(Pi), F

P
C2L(Pj)

)
= max

(
FP
C2L(i), F

P
C2L(j)

)
FN
D2U (PiPj) = min

(
FN
C2U (Pi), F

N
C2U (Pj)

)
= min

(
FN
C2U (i), F

N
C2U (j)

)
FN
D2L (PiPj) = min

(
FN
C2L(Pi), F

N
C2L(Pj)

)
= min

(
FN
C2L(i), F

N
C2L(j)

)
The BIVNS C1 proves the property

TP
D1U (ij) ≤ min

(
TP
C1U (i), T

P
C1U (j)

)
TP
D1L (ij) ≤ min

(
TP
C1L(i), T

P
C1L(j)

)
TN
D1U (ij) ≥ max

(
TN
C1U (i), T

N
C1U (j)

)
TN
D1L (ij) ≥ max

(
TN
C1L(i), T

N
C1L(j)

)
IPD1U (ij) ≥ max

(
IPC1U (i), I

P
C1U (j)

)
IPD1L (ij) ≥ max

(
IPC1L(i), I

P
C1L(j)

)
IND1U (ij) ≤ min

(
INC1U (i), I

N
C1U (j)

)
IND1L (ij) ≤ min

(
INC1L(i), I

N
C1L(j)

)
FP
D1U (ij) ≥ max

(
FP
C1U (i), F

P
C1U (j)

)
FP
D1L (ij) ≥ max

(
FP
C1L(i), F

P
C1L(j)

)
FN
D1U (ij) ≤ min

(
FN
C1U (i), F

N
C1U (j)

)
FN
D1L (ij) ≤ min

(
FN
C1L(i), F

N
C1L(j)

)
Hence proved.
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4 Conclusion
In this paper we talk about certain kinds of BIVNGs, Sub division of BIVNG, Total BIVNGs, BIVNLG and
BIVNIG with isomorphism properties. In future we develop this concept to some other kinds of BIVNGs.
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