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1. Introduction and Preliminaries
Divya and J. Malarvizhi introduced the notions and fundamental operations on

neutrosophic fuzzy graph [1]. S. Sivabala and N. R. Santhi Maheswari introduced
Neighbourly and highly irregular neutrosophic fuzzy graph [3]. These ideas encour-
age us to introduce Neighbourly pseudo irregular neutrosophic fuzzy graphs.
Definition 1.1. “A neutrosophic fuzzy graph with underlying set V is defined to
be a pair NG = (A,B), where
(i) The functions TA, IA, FA : V → [0, 1] denote the degree of truth membership,
degree of indeterminacy membership and the degree of falsity membership of the
element vi ∈ V respectively and 0 ≤ TA(vi) + IA(vi) + FA(vi) ≤ 3.
(ii) E ⊆ V × V where the functions TB, IB, FB : V × V → [0, 1] are defined by



60 South East Asian J. of Mathematics and Mathematical Sciences

TB(vi, vj) ≤ TA(vi).TA(vj)
IB(vi, vj) ≤ IA(vi).IA(vj)
FB(vi, vj) ≤ FA(vi).FA(vj)

for all vi, vj ∈ V , where . means ordinary multiplication denotes the degrees of
truth membership, indeterminacy membership and falsity membership of the edge
(vi, vj) ∈ E respectively, where 0 ≤ TB(vi, vj) + IB(vi, vj) + FB(vi, vj) ≤ 3 for all
(vi, vj) ∈ E (i, j = 1, 2, ..., n).” [1]
Definition 1.2. The degree of a vertex x in NG defined by dNG

(x) = (degT (x),
degI(x), degF (x)), where degT (x) =

∑
xy∈E TB(xy), degI(x) =

∑
xy∈E IB(xy),

degF (x) =
∑

xy∈E FB(xy). [3]

2. Pseudo degree of a vertex in NG

Definition 2.1. The 2 − degree of a vertex v in NG is defined by tNG
(v) =∑

dNG
(u), where dNG

(u) is the degree of the vertex u which is adjacent with the
vertex v.
Definition 2.2. A pseudo degree of a vertex v in NG is denoted by pdNG

(v) and

is defined by pdNG
(v) =

tNG
(v)

d∗NG
(v)

, where d∗NG
(v) is the number of edges incident at v.

Definition 2.3. Let NG be a neutrosophic fuzzy graph on G(V,E). The total
pseudo degree of a vertex v in NG is defined by tpdNG

(v) = pdNG
(v)+(TA, IA, FA)(v),∀

v in V .

3. Pseudo Regular NG

Definition 3.1. If all the vertices of NG have same pseudo degree, then NG is
pseudo regular NG simply says PRNG.
Definition 3.2. If all the vertices of NG have same total pseudo degree,then NG

is totally pseudo regular NG simply says TPRNG

Example 3.3. Consider NG .

s s

s t

v1(0.4, 0.5, 0.6) v2(0.4, 0.5, 0.6)

v3(0.4, 0.5, 0.6)v4(0.4, 0.5, 0.6)

(0.01, 0.02, 0.03)

(0.02, 0.03, 0.04)

(0.03, 0.04, 0.05)

(0.04, 0.05, 0.06)

Fig.1
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In this Fig.1, pdNG
(v1) = (0.05, 0.07, 0.09); pdNG

(v2) = (0.05, 0.07, 0.09);
pdNG

(v3) = (0.05, 0.07, 0.09); pdNG
(v4) = (0.05, 0.07, 0.09);

tpdNG
(v1) = (0.45, 0.57, 0.69); tpdNG

(v2) = (0.45, 0.57, 0.69);
tpdNG

(v3) = (0.45, 0.57, 0.69); tpdNG
(v4) = (0.45, 0.57, 0.69).

Here, every vertices having same pseudo degree and same total pseudo degree.
Hence the NG is PRNG and TPRNG.

Remark 3.4. Every PRNG need not be TPRNG.

Example 3.5. Consider NG

s s

s t

v1(0.1, 0.2, 0.3) v2(0.2, 0.3, 0.4)

v3(0.3, 0.4, 0.5)v4(0.4, 0.5, 0.6)

(0.01, 0.02, 0.03)

(0.02, 0.03, 0.04)

(0.03, 0.04, 0.05)

(0.04, 0.05, 0.06)

Fig.2

In this Fig.2, pdNG
(v1) = (0.05, 0.07, 0.09) = pdNG

(v2) = pdNG
(v3) = pdNG

(v4);
tpdNG

(v1) = (0.15, 0.27, 0.39); tpdNG
(v2) = (0.25, 0.37, 0.49);

tpdNG
(v3) = (0.35, 0.47, 0.59); tpdNG

(v4) = (0.45, 0.57, 0.69).
Here, every vertices having same pseudo degree but every vertices having distinct
total pseudo degrees. Therefore NG is PRNG but not TPRNG.

Remark 3.6. Every TPRNG need not be PRNG.

Example 3.7. In Fig 3, pdNG
(v1) = (0.02, 0.04, 0.06) = pdNG

(v3);
pdNG

(v2) = (0.01, 0.02, 0.03).
tpdNG

(v1) = (0.22, 0.34, 0.46) = tpdNG
(v2) = tpdNG

(v3).

s ssv1(.2, .3, .4) v2(.21, .32, .43)
v3(.2, .3, .4)

(.01, .02, .03) (.01, .02, .03)

Fig.3

Here, every vertices having same total pseudo degrees. Therefore this graph is
TPRNG . But pseudo degree of v2 is distinct from the vertices v1 and v3. There-
fore this is not a PRNG.
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Theorem 3.8. Let NG be a cycle of length n with (TA, IA, FA) and (TB, IB, FB)
are constant , then NG is PRNG and TPRNG.
Proof. We take NG with (TB, IB, FB) is constant. i.e. (TB, IB, FB)(vivj) =
(cT , cI , cF ), vivj ∈ E, i 6= j. Then tNG

(vi) =
∑

dNG
(vj) = 4(TB, IB, FB)(vivj).

This implies that pdNG
(vi) =

tNG
(vi)

d∗NG
(vi)

=
4(TB ,IB ,FB)(vivj)

2
= 2(TB, IB, FB)(vivj) =

2(cT , cI , cF ), also a constant ∀vivj ∈ E, i 6= j. Therefore every vertices have same
pseudo degree. Hence NG is PRNG.
Now, we take (TA, IA, FA)(vi) = (cT2 , cI2 , cF2), for all vi ∈ V where (cT2 , cI2 , cF2) is
constant. Then tpdNG

(vi) = pdNG
(vi)+(TA, IA, FA)(vi), for all vi ∈ V . This implies

that tpdNG
(vi) = (cT1 , cI1 , cF1) + (cT2 , cI2 , cF2) = constant, ∀ vi ∈ V . Hence NG is

TPRNG.

4. Pseudo irregular NG.

Definition 4.1. NG is said to be pseudo irregular NG(PING) if the adjacent ver-
tices of the vertex v ∈ NG having distinct pseudo degrees in NG.

Definition 4.2. If the adjacent vertices of the vertex v ∈ NG having distinct total
pseudo degrees, then NG is totally pseudo irregular NG(TPING)

Example 4.3. Consider NG
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v1(0.1, 0.2, 0.3)

v2(0.2, 0.3, 0.4)v3(0.3, 0.4, 0.5)

(0.01, 0.02, 0.03)

(0.02, 0.03, 0.04)

(0.03, 0.04, 0.05)

Fig.4

In this Fig. 4, pdNG
(v1) = (0.04, 0.06, 0.08);

pdNG
(v2) = (0.045, 0.065, 0.085); pdNG

(v3) = (0.035, 0.055, 0.075);
tpdNG

(v1) = (0.14, 0.26, 0.38); tpdNG
(v2) = (0.245, 0.365, 0.485);

tpdNG
(v3) = (0.335, 0.455, 0.575).

Hence this NG is both PING and TPING.

Remark 4.4. Every PING need not be TPING.

Example 4.5. Consider NG
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s s

v1(0.305, 0.405, 0.505)

v2(0.3, 0.4, 0.5)v3(0.31, 0.41, 0.51)

(0.01, 0.02, 0.03)

(0.02, 0.03, 0.04)

(0.03, 0.04, 0.05)

Fig.5

In Fig.5, pdNG
(v1) = (0.04, 0.06, 0.08); pdNG

(v2) = (0.045, 0.065, 0.085);
pdNG

(v3) = (0.035, 0.055, 0.075); tpdNG
(v1) = (0.345, 0.465, 0.585);

tpdNG
(v2) = (0.345, 0.465, 0.585); tpdNG

(v3) = (0.345, 0.465, 0.585).
Hence this NG is PING but not TPING.

Remark 4.6. Every TPING need not be PING.

Example 4.7. Consider NG

s ssv1(0.1, 0.2, 0.3) v2(0.2, 0.3, 0.4)
v3(0.3, 0.4, 0.5)

(0.01, 0.02, 0.03)(0.01, 0.02, 0.03)

Fig.6

In this graph, pdNG
(v1) = (0.02, 0.04, 0.06); pdNG

(v2) = (0.01, 0.02, 0.03);
pdNG

(v3) = (0.02, 0.04, 0.06). tpdNG
(v1) = (0.12, 0.24, 0.36)

tpdNG
(v2) = (0.21, 0.32, 0.43); tpdNG

(v3) = (0.32, 0.44, 0.56).
Hence this NG is TPING but not PING.

Theorem 4.8. Let NG with constant (TA, IA, FA), then the following
conditions are equivalent
(i) PING (ii) TPING.
Proof. Let NG with (TA, IA, FA) is constant. i.e. (TA, IA, FA)(vi) = (p, q, r), ∀vi ∈
V , where (p, q, r) is constant. Suppose NG is PING. Then at least one ver-
tex of NG which is adjacent to distinct pseudo degrees of the vertices. Let v1
and v2 be the adjacent vertices of v3 with distinct pseudo degrees (l1,m1, n1)
and (l2,m2, n2) respectively. Then (l1,m1, n1) 6= (l2,m2, n2). This implies that
(l1,m1, n1) + (p, q, r) 6= (l2,m2, n2) + (p, q, r). =⇒ (l1,m1, n1) + (TA, IA, FA)(v1)
6= (l2,m2, n2)) + (TA, IA, FA)(v2). =⇒ tpdNG

(v1) 6= tpdNG
(v2). Therefore v1 and

v2 be the adjacent vertices of v3 in NG with distinct total pseudo degrees. Hence
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NG is TPING.
Hence (i) =⇒ (ii) is hold.
Conversely, Suppose NG is TPING. Suppose v1 and v2 are the adjacent vertices of
v3 having the total pseudo degrees (tx1, ty1, tz1) and (tx2, ty2, tz2) respectively are
distinct. Then tpdNG

(v1) 6= tpdNG
(v2).

This implies that (l1,m1, n1) + (TA, IA, FA)(v1) 6= (l2,m2, n2)) + (TA, IA, FA)(v2).
Since (TA, IA, FA)(vi) = (p, q, r), we have (l1,m1, n1) + (p, q, r) 6= (l2,m2, n2) +
(p, q, r). This implies that (l1,m1, n1) 6= (l2,m2, n2). Therefore v1 and v2 be the
adjacent vertices of v3 in NG with distinct pseudo degrees. Hence NG is PING .
Hence (i) =⇒ (ii) is hold.

Remark 4.9. Converse of the above theorem need not be true.

Example 4.10. Refer example 5.3.

5. Neighbourly Pseudo irregular NG

Definition 5.1. Any two adjacent vertices in NG having distinct pseudo
degrees, then NG is called neighbourly pseudo irregular NG simply NPING.

Definition 5.2. Any two adjacent vertices in NG having the total pseudo
degrees are distinct, then NG is called neighbourly totally pseudo irregular NG sim-
ply NTPING.

Example 5.3. Refer Example 5.3

Remark 5.4. Every NPING need not be NTPING.

Example 5.5. Refer Example 4.7

Remark 5.6. Every NTPING need not be NPING.

Example 5.7. Consider NG.

s s

s t

v1(0.1, 0.2, 0.3) v2(0.2, 0.3, 0.4)

v3(0.1, 0.2, 0.3)v4(0.2, 0.3, 0.4)

(0.02, 0.04, 0.06)

(0.02, 0.04, 0.06)

(0.02, 0.04, 0.06)

(0.02, 0.04, 0.06)

Fig.7

In this Fig.7, pdNG
(v1) = (0.04, 0.08, 0.12); pdNG

(v2) = (0.04, 0.08, 0.12);
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pdNG
(v3) = (0.04, 0.08, 0.12); pdNG

(v4) = (0.04, 0.08, 0.12);
tpdNG

(v1) = (0.14, 0.28, 0.42); tpdNG
(v2) = (0.24, 0.38, 0.52);

tpdNG
(v3) = (0.14, 0.28, 0.42); tpdNG

(v4) = (0.24, 0.38, 0.52).
Hence this NG is NTPING but not NPING.

Remark 5.8. Every PING need not NPING.

Example 5.9. Consider NG .

s ssv1(.3, .4, .5) v2(.2, .3, .4) v3(.2, .3, .4)

(.01, .02, .03) (.02, .03, .04)
sv4(.1, .2, .3)

(.01, .02, .03)

Fig.8

In this graph, pdNG
(v1) = (0.03, 0.05, 0.07); pdNG

(v2) = (0.02, 0.035, 0.05);
pdNG

(v3) = (0.02, 0.035, 0.05); pdNG
(v4) = (0.03, 0.05, 0.07).

Therefore this NG is PING but not NPING.

Remark 5.10. Every NPING need not be PING.

Example 5.11. Consider NG.

s ssv1(.1, .2, .3) v2(.2, .3, .4)
v3(.1, .2, .3)

(.01, .02, .03) (.01, .02, .03)

Fig.9

In this graph, pdNG
(v1) = (0.02, 0.04, 0.06); pdNG

(v2) = (0.01, 0.02, 0.03);
pdNG

(v3) = (0.02, 0.04, 0.06).
Therefore this NG is NPING but not PING.

Remark 5.12. Every TPING need not be NTPING.

Example 5.13. Consider NG .

s ssv1(0.3, 0.4, 0.5) v2(0.2, 0.3, 0.4) v3(0.2, 0.3, 0.4)

(0.01, 0.02, 0.03)(0.02, 0.03, 0.04)
sv4(0.1, 0.2, 0.3)

(0.01, 0.02, 0.03)

Fig.10

In this graph, tpdNG
(v1) = (0.33, 0.45, 0.57); tpdNG

(v2) = (0.22, 0.335, 0.45);
tpdNG

(v3) = (0.22, 0.335, 0.45); tpdNG
(v3) = (0.13, 0.25, 0.37).
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Therefore this NG is TPING but not NTPING.

Remark 5.14. Every NTPING need not be TPING.

Example 5.15. Refer example 6.11, tpdNG
(v1) = (0.12, 0.24, 0.36);

tpdNG
(v2) = (0.21, 0.32, 0.43); tpdNG

(v3) = (0.12, 0.24, 0.36). Therefore this NG is
NTPING but not TPING.

Theorem 5.16. Let NG = (A,B) with (TA, IA, FA) is constant, then the
following two conditions are equivalent (i) NPING (ii) NTPING.
Proof. Proof is similar to the theorem 5.8.

Remark 5.17. Converse of the above theorem need not be true.

Example 5.18. Refer Example 5.3.

Theorem 5.19. Let NG be an even cycle of length n and (TA, IA, FA)(vi) are dis-
tinct for every i. If the membership values of the alternate edges are same, then
NG is NPING and NTPING.
Proof. Let (TA, IA, FA)(vi) = (li,mi, ni), ∀ vi and (l1,m1, n1) 6= (l2,m2, n2) 6= ... 6=
(ln,mn, nn). Suppose the membership values of the alternate edges are same.
(TB, IB, FB)(ej) = (cT1 , cI1 , cF1) if j is odd
(TB, IB, FB)(ej) = (cT2 , cI2 , cF2) if j is even
=⇒ pdNG

(vi) = (cT1 , cI1 , cF1) + (cT2 , cI2 , cF2), i = 1, 2, ..., n.
=⇒ pdNG

(vi) = constant. Therefore NG is NPING. This implies that
tpdNG

(vi) = pdNG
(vi) + (TA, IA, FA)(vi), ∀vi ∈ V .

=⇒ tpdNG
(vi) = pdNG

(vi) + (li,mi, ni), i= 1,2,...,n.
where (l1,m1, n1) 6= (l2,m2, n2) 6= ... 6= (ln,mn, nn). Hence NG is NTPING.

Observation 5.20. Let NG be a cycle of length n. If the membership values of the
alternate vertices and edges are same, then NG is NTPING

Theorem 5.21. Let NG be a cycle of length n ≥ 5. If the edges having
membership values are (l1,m1, n1), (l2,m2, n2), ..., (ln,mn, nn) such that (l1,m1, n1)
< (l2,m2, n2) < ... < (ln,mn, nn). Then NG is NPING.
Proof. Let NG be a cycle of length n ≥ 5. If the edges having membership val-
ues are (l1,m1, n1), (l2,m2, n2), ..., (ln,mn, nn) such that (l1,m1, n1) < (l2,m2, n2) <
... < (ln,mn, nn). Then
dNG

(vi) = (ln,mn, nn) + (l1,m1, n1) if i = 1
dNG

(vi) = (li−1,mi−1, ni−1) + (li,mi, ni) if i = 2, 3, ..., n
This implies that

pdNG
(vi) =

dNG
(v2)+dNG

(vn)

2
if n = 1
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pdNG
(vi) =

dNG
(vi−1)+dNG

(vi+1)

2
if i = 2,3,..,n-1

pdNG
(vi) =

dNG
(vn−1)+dNG

(v1)

2
if i = n

This implies that
pdNG

(vi) = (l2,m2,n2)+(l3,m3,n3)+(ln−1,mn−1,nn−1)+(ln,mn,nn)
2

if i = 1

pdNG
(vi) = (ln,mn,nn)+(l1,m1,n1)+(l2,m2,n2)+(l3,m3,n3)

2
if i = 2

pdNG
(vi) = (li−2,mi−2,ni−2)+(li−1,mi−1,ni−1)+(li,mi,ni)+(li+1,mi+1,ni+1)

2
if i=3,...,n-1

pdNG
(vi) = (l1,m1,n1)+(ln,mn,nn)+(ln−1,mn−1,nn−1)+(ln−2,mn−2,nn−2)

2
if i = n.

Since (l1,m1, n1) < (l2,m2, n2) < ... < (ln,mn, nn), we have every pair of adjacent
vertices having pseudo degrees are distinct.
Hence NG is NPING.
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