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Abstract:

The Pythagorean Neutrosophic Super Hypersoft Matrix (PNSHM) Theory is the concept under investigation in this paper. Here, we offer several
new notations (operations) such PNSHS-sub matrix, Equal PNSHM, Null PNSHM, Universal PNSHM, and Complement PNSHM. PNSHM is
the matrix representation of a Pythagorean Neutrosophic Super Hypersoft Set (PNSHSS).
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1. INTRODUCTION
A. Zadeh established a foundation for fuzzy sets in 1965 [14]. The level of membership values determines the fuzzy sets. In certain instances,
assigning membership values to fuzzy sets may be challenging. To address the uncertainty around membership values, Turksen suggested
the idea of interval-valued fuzzy sets [13]. For accurate representation of an item in a dubious and uncertain state, we need to take membership
and non-membership values in particular real-world problems. Atanassaov[2] first developed IFS, which are useful in certain situations.
Insufficient data can be handled using IFS, which takes into account both truth and falsehood values.Smarandache was the first to propose
the idea of the Neutrosophic set [10]. The neutrosophic set indicates the membership values for truth, uncertainty, and falsehood. Molodstov
[7] introduced the concept of a soft set as a brand-new numerical tool for handling problems with ambiguous situations. According to him,
a family of universal sets with parameter subsets is a soft set. Soft sets are helpful in many areas, such as artificial intelligence, game theory,
and simple decision-making issues [5]. Over the past few years, various researchers have examined the fundamentals of soft set theory. A
theoretical analysis of soft sets was by Maji et al. [6] addresses the subset and super set were presented by Ali at el. [1]. Smarandache
suggested a fresh approach for dealing with uncertainty. He expanded the Softset(SS) to Hypersoft(HS) set and Super Hyper soft set related
to the Smarandache power set [12]. Then Jayasudha and Raghavi [4] introduced the concept of Neutrosophic Hypersoft Matrices and their
applications in 2024. Hemalatha and Francina Shalini defined the concept of the Pythagorean Neutrosophic Super Hypersoft set [3]. This is
closer to our everyday life.
2. PRELIMINARIES
Definition 2.1 [11]
U, P(U) represents the universe set and power set respectively, Z be parameters. Consider A < Z. Then (F, A ) is a soft set over i , where
F: A — PQ).
Definition 2.2 [11]
U —universal set and w -set of attributes with respect to . Let P(2)-set of Neutrosophic values of & and A € w. A pair (F, A )is called a
Neutrosophic soft set over W and F: A — P(Q).
Definition 2.3 [9]
U represent the universe and the power set of U is W(U). Fort>1 let (81, G2, ... .. Gn)us be t-
distinct attributes, each of whose associated attributive values is the set (s1, 52, s3 ... . . st) us with
(sy Nsz)us=QPaswellasy #zand ¢,z € {1,2,, ... ... ,t} Then (&, s1,$2,63 .....st )i
Hypersoft set over U.
where &: (s1, 2, 3 ... .. st)us — W (U)
Definition 2.4 [8]
U -universal set, P(U)- be a power set of U. Let H1, H2, Hs ... .. Hy for v> 1 be n well -defined attributes, whose corresponding attributive
values are respectively the set 21, h2, h3 ... .. hy With i N hj = @ for i and i,j € {1,2,3, ... ... , v} and their relation ha, h2, hs ... . .= K,
then the pair (F, 52) is said to be Neutrosophic Hypersoft set (PNHSS in short) over W where F: A1, h2, hs ... . . hv — P( )

and (Fhuha g e b)) ={(H <X Tr(0)(X), Tr o) (%), Fraey(%)>) 1 X €W} \where T is the membership value of truthiness, | is the
membership value of indeterminacy and F is the membership value of falsity such that Trs (x), Ir@9 (x), Freg (x) € [0,1] also 0 < Trn (x),
i) (x), Fren (x) < 3.

Definition 2.7 [3]

B, P(B) — be the universal set and power set. Consider Hi, Hz, ... . . Hy for v> 1 be n-distinct attributes, whose corresponding attributive
values are respectively the set A1, h2, ... .. hy With im N hn =@ form#znand mn € {1,2,, ... ... , v} Let P(h1) ,P(h2), ... ....,P(hv) =Hbe
the power sets of the set 41, h2, ks ... . . hv respectively.

Then the pair (F, P(h1) X P(h2) x P(h3) X, ... ... ., X P(hv)) is said to be PNSHSS over 8.

where F: P(h1) x P(h2) x P(h3) %, ... ... . ,x P(hn ) — P(®B) and

F(P(hy) x P(hy) X P(hg) X, ..., X P(h”))PNsHss
_ {j{, <X, TF(H)(x)!IF(}[)(x)rFF(fr'{)(x) > x € SB}
~ | H €P(hy) x P(h,) X P(h3) X, ..., P()

Where Tr@o) and FF(#0)are the dependent components. Ieanyis independent component.

Also, 0< (TF () (x)) 2 + (IF(4)(x)) 2 + (FF(£)(x)) 2< 2 and TF () (x) + FF(#)(x) < 1.

3. PYTHAGOREAN NEUTROSOPHIC SUPER HYPERSOFT MATRICES

B=u',u?,...urbe the universal set and P(B) - power set of B. Consider ®1, G2, B3 ... .. Ga for a > 1 be a -distinct attributes, whose
corresponding attributive values are respectively the set
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2 6,65 .....6Z with (5) NG, =0 for. r;t; and rs €{1,2,.... ,a}.. Let ‘P((ﬁf)

b c
P((SZ)' p((53) e PO =H be the power sets of the set ®1 a, 2 b, B3 c ... .. ®a z respectively.

F, P(6¢) x P(®5) x P(®S) X,....,x P(®Z
Then the pair( (&5 ( ) (5 ( a)) is said to be PNSHSS over .

where §: P(®F) X P(G3) x P(65) X, ......,x P(GZ) — P(B)
(PG x P(®L) X P(G5) X,......,x P(GE ))
_ {j{,q X, Tg(j{}(x),lﬁ(}r)(x),Fﬁ(j{] (x) > X E '?I;,}
- H € P(6GE) x P(6L) X, .......,x P(GZ)

and

Where Tg and Fgp are the dependent components. I 1s independent component. Also

0= (Tya0()” + (o ()’ +(F3(ﬂ ()" < 2and Ty () + Fyan () <1.
Let H; = P(6%) x P(G8) X, ......,x P(GZ)
xﬁ‘_ = P(6%) x P(6Y) X, ......,x P(GZ)

. x5, = {X, Ty (), Iy (%), Fyan ()} x € B,i € P(G]) x P(6Y) X, .......,.x P(GZ)
It is defined as

and can be representation of 9{i as given in the table

U P(G]) P(®%) P(GZ)

v x5, (u' POD) | x5, (!, P(62)) o, (4 P(67))
u? x5, (w2, POD) | xg (u,P(6D)) x5, (12, P(62))
ul X, (u‘5, P(G:')f)) X5, (u‘s, P((ﬁé’)) X5, (u‘S, P((ﬁﬁ))

If My, = xg, (1!, P(G))
Where t =12, -0, n=a b, -z m=12 -«
Then the matrix is defined as,

My My, .. M
[Myelaxn = :21 22 : :2n
My, M . My,

Where M, = (Tp((g )(ul) Ip([g )(u,) Fp((ﬁ )(ul) u eV, P((E )E P(G]) x P((Bb) X P(B5) x
X P((ﬁ )) Atnx stw Atn)
By using the Pythagorean Neutrosophlc Super Hypersoft matrix (PNSHM), we may therefore express any Pythagorean Neutrosophic Super
Hypersoft Set.
Example.1
Let y be the collection of mobile phones within the showroom:
y = {Lava, Tecno, Poco, iTel}
The decision maker presents their conclusion on the selection process of the alternatives, including:
= {Lava, Tecno, Poco, iTel}

®, = {Storage} = 6% = {64GB, 128GB, 256GB}

®, = {Camera Resolution} = ®% = {20Mp, 50Mp}

®; = {Battery} = 6§ = {4200mAh, 4800mAh}

6, = {RAM} = 62 ={6GB,8GB,12GB}
P(G%) = {{6468},{12868}, {256GB},{64GB, 128GB}{64GB, 256GB},}
1 {128GB, 256GB}, {64GB, 128GB, 256GB},

P(63%) = {{20Mp},{50Mp}, {20Mp, 50Mp}, 0}
P(65) = {{4200 mAh}, {4800 mAh}, {4200 mAh, 4800 mAh}, ¢}
P(®$) = {{6GB},{8GB},{12GB},{6GB,8 GB},{6GB, 12GB},{8GB, 12 GB},{6GB,8GB, 12 GB}, ®}

Let SP(GF) X P(6Y) X,.......,.x P(6Z) - P(y)
Pythagorean Neutrosophic Super Hypersoft set is characterized as:
S:P(6¢) x P(63) x P(BS) X,.......,x P(GZ) - P(y)

Lava Tecno Poco iTel

6GB (0.2,0.7,0.1) (0.3,0.1,0.5) (0.5,0.3,0.5) (0.6,0.2,0.1)
128GB (0.3,05,0.2) (0.7,0.1,0.2) (0.6,0.2,0.3) (0.8,0.5,0.1)
256 GB (0.4,0.3,0.6) (0.6,0.5,0.4) (0.7,0.1,0.2) (0.5,0.2,0.3)
{64 GB, 128 GB} (0.3,0.5,0.6) (0.6,0.5,0.4) (0.6,0.2,0.3) (0.5,0.2,0.3)
{64 GB, 256 GB} (0.3,05,0.2) (0.6,0.1,0.4) (0.6,0.2,0.3) (0.6,0.5,0.1)
{128 GB, 256 GB} (0.2,0.7,0.2) (0.3,0.1,0.5) (0.5,0.3,0.5) (0.6,0.2,0.1)
{64 GB, 128 GB, 256 GB} (0.4,0.3,0.1) (0.7,0.1,0.2) (0.7,0.1,0.2) (0.8,0.2,0.1)
[0] (0,0,0) (0,0, 0) (0,0, 0) (0,0,0)

20 Mp (0.3,0.6,0.6) (0.2,0.4,0.6) (0.4,05,0.4) (0.5,0.2,0.2)
50 Mp (0.1,0.7,0.4) (0.6,0.5,0.2) (0.3,0.1,0.2) (0.8,0.3,0.1)
{20 Mp, 50 Mp} (0.3,0.6,0.4) (0.6,0.4,0.2) (0.4,0.1,0.2) (0.8,0.2,0.1)
[0] (0,0,0) (0,0,0) (0,0, 0) (0,0,0)
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4200 mAh (0.6,0.1,0.2) (0.3,0.2,06) (0.1,07,05) (0.3,04,05)
4800 mAh (0.7,0.2,0.3) (0.5,0.3,04) (0.6,0.1,04) (0.5,0.4,03)
{4200 mAh, 4800 mAh} (0.7,0.1,0.2) (0.5,0.2,04) (0.6,0.1,04) (0.5,04,03)
9 (0,0,0) (0,0,0) (0,0,0) (0,0,0

6GB (0.6,0.5,0.3) (0.5,05,05) (09,01,0.1) (0.6,0.7,0.1)
8 GB (0.8,0.4,0.1) (0.5,0.2,05) (0.8,0.1,0.2) (0.1,06,07)
12 GB (0.9,0.1,0.1) (0.8,05,0.1) (0.6,05,0.3) (0.3,05,02)
{6 GB, 8 GB} (0.8,0.4,0.1) (0.5,05,05) (0.6,0.1,0.3) (0.3,06,02)
{6GB, 12GB} (0.8,0.4,0.1) (0.5,05,05) (0.8,01,0.2) (0.1,06,07)
{8GB, 12GB} (0.6,0.5,0.3) (0.5,05,05) (0.8,0.1,0.2) (0.3,0.7,02)
{6GB, 8GB, 12 GB} (0.9,0.1,0.1) (0.8,0.2,0.1) (0.9,0.1,0.1) (0.6,05,0.1)
9 (0,0,0) (0,0,0) (0,0,0) (0,0,0

Let us assume 5:P(6§) x P(65) x P(G) X,......,.x P(GL) =

S(256 GB, {20 Mp, 150 Mp}, {4200 mAh, 4800 mAh},8GB) = {Techno, Poco}
Therefore, the connection's PNSH that is expected is:
S:P(69) x P(®5) x P(6S) X, .......,x P(6Z)
= 5(256 GB,{20Mp, 50Mp}, {4200 mAh, 4800 mAh},8GB)
_ {(Tecno, (0.6,0.5,0.4), (0.6,0.4,0.2), (0.5,0.2,0.4),(0.5,0.2,0.5 )),]

(Poco, (0.6,0.1,0.4),(0.4,0.1,0.2), (0.6,0.1,0.4), (0.8,0.1,0.2))

Additionally, it may be shown as follows in matrix form:
[5]2x'4:((0.6,0.5,0.4) (0.6,04,02) (0.5,0.2,0.4) (0.5,0.2,0.5))
(0.7,0.1,0.2) (0.4,0.1,0.2) (0.6,0.1,0.4) (0.8,0.1,0.2)
Definition
Let § = [ssx] and P = [pst] be two Pythagorean Neutrosophic Super Hypersoft matrix Set with order

— — 14 P 14
9 x & where Sy = (Tt L3en Fien) and Poe = (T 15 Fien)- S is said to Pythagorean Neutrosophic Super Hypersoft sub matrix of P if
5 & Tp s < IP F;‘tﬂ > Fp

stn = Lt L8tn = ‘stn = "atn*
Example 2
Consider PNSHS Matrix [S]2xa of example 1.
[Saq = ((0.6, 0.5,0.4) (0.6,0.4,0.2) (0.5,0.2,0.4) (0.50.2, 0.5))
x (0.7,0.1,0.2) (0.4,0.1,0.2) (0.6,0.1,0.4) (0.8,0.1,0.2)
Consider another PNSHS matrix [P] related with the Pythagorean Neutrosophic Super Hypersoft Set.
P:P(6) x P(G2) x P(®S) X, .....,x P(GZ) = P(y)

The universe and attributes mentioned in Example 1 will remain the same
P(6) x P(68) X, .......,.x P(GZ) = P(256 GB, {20 Mp, 50 Mp}, {4200 mAh, 4800 mAh}, 8GB)
_ ((Tecno,(0.7,0.6,0.3),(0.8,0.5,0.1), (0.7,0.3,0.3),(0.8,0.5,0.1)),
- {(Pocco, (0.8,0.5,0.1),(0.6,0.3,0.1), (0.7,0.5,0.1), (0.9, 0.3, 0.2))}
Hence the PNSHS matrix [P] is written as,
[Py, = ((0.7,0.6,0.3) (0.8,0.5,0.1) (0.7,0.3,0.3) (0.8,0.5,0,1))
Zx4 (0.8,0.5,0.1) (0.6,0.3,0.2) (0.7,0.5,0.1) (0.9,0.3,0.2)
The Pythagorean Neutrosophic Super Hypersoft Sub matrix condition is thus satisfied by the membership values of “Tecno" and "“Poco" for
256GB in both sets, which are (0.7,0.6,0.3) and (0.8,0.5,0.1), respectively. This demonstrates that (0.7,0.6,0.3)< (0.8,0.5,0.1), and the
remaining [S] amd PNSHM[P] qualities were similarly affected.
Definition
Take [S] = [sst] and [P] = [ps£] be two Pythagorean Neutrosophic Super Hyper soft Matrix with order
9 % & where Sy = (T, [ipns Fien) and Pt = (Topp Isens Fotn)- Then S is said to be the Equal PNSHM of P if,
T;tn = T;:E/n’ I;:tﬂ = I,ifn-' F;t*ﬂ, = F;;'rn,
Example 3
Consider PNSHS Matrix [S]2xa of example 1.
[Slys = ((0.6, 0.5,0.4) (0.6,0.4,0.2) (0.5,0.2,0.4) (0.5,0.2, 0.5))
2x471(0.7,0.1,0.2) (0.4,0.1,0.2) (0.6,0.1,04) (0.8,0.1,0.2)
Let's look at another PNSHM [P] that is associated with the Pythagorean Neutrosophic Super Hypersoft set

. b
P:P(Gf) x P(®3) X, .......,.x P(63) = P(y) over the same universe and characteristics as seen in Example 1.

(p(@g) X P(62) X, ..., P(65))
= P(256 GB, {20 Mp, 50 Mp}, {4200 mAh, 4800 mAh}, 8GB)
_ {(Tecno, (0.6,0.5,0.4), (0.6,0.4,0.2), (0.5,0.2, 0.4), (0.5, 0.2, 0.5)),}

(POCCD, (0.7,0.1,0.2),(0.4,0.1,0.2),(0.6,0.1,0.4),(0.8,0.1, 0.2))
Then PNSHM [P] is written as,

[P] _((0.6,0.5,0.4) (0.6,0.4,0.2) (0.5,0.2,0.4) (0.5,0.2,0.5))
24 7\(0.7,0.1,0.2) (0.4,0.1,0.2) (0.6,0.1,0.4) (0.8,0.1,0.2)
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Consequently, we can see that the membership values of "Tecno" and "Pocco" for 256GB in both matrices meet the Equal PNSHM criteria,
which are 0.6=0.6, 0.5=0.5, 0.4=0.4, and 0.7=0.7, 0.1=0.1, 0.2=0.2. As de monstrated by this, (0.6,0.5,0.4) = (0.6,0.5,0.4) and (0.7,0.1,0.2)
=(0.7,0.1,0.2), and the same was true for the remaining PNSHM characteristics [S] and [P].

Definition

FS
Let S = [s.8%] be Pythagorean Neutrosophic Super Hypersoft matrix Set with order 0 x €, where Sst ( S ﬂfﬂ‘ M’ﬂ)' Then S-
Null Pythagorean Neutrosophic Super Hypersoft matrix if

stn = 0,050 = 1, Fiey = 1.
Example 4
A Null-PNSHM 8 is then provided by taking the same universe and characteristics as in Example 1.
[SToe = (({}.{},1.{}, 1.0) (0.0,1.0,1.0) (0.0,1.0,1.0) (0.0,1.0, 1.0))
24 71(0.0,1.0,1.0) (0.0,1.0,1.0) (0.0,1.0,1.0) (0.0,1.0,1.0)

Definition

FS
Let S = [sst] be Pythagorean Neutrosophic Super Hypersoft matrix Set with order 8 x €, where Sst (TU-":' ijkr 'fk)' Consequently, if
matrix S is a Universal Pythagorean Neutrosophic Super Hypersoft matrix, then

Example 5
A Universal-PNSHM S is then provided by taking the same universe and characteristics as in Example 1.
[S] ((1{}{}(}00) (1.0,0.0,0.0) (1.0,0.0,0.0) (1{}{}{}00))
2x4 = \(1.0,0.0,0.0) (1.0,0.0,0.0) (1.0,0.0,0.0) (1.0,0.0,0.0)
Definition
Let S = [ss¢] be Pythagorean Neutrosophic Super Hypersoft matrix Set with order d x €, where

FS
( tw tﬂ' 5tﬂ) Then S = [SM]C the matrix S is said to be Complement Pythagorean Neutrosophic Super Hypersoft

matrix of $ =[ss¢] if (Tstm Igtﬂ,' t»n)c = ( stnr dtﬂ' T:tn)
Example
6 Consider PNSHS Matrix [S]2x4 of example 1.
[S]axs = ((0.6,0.5, 04) (0.6,04,0.2) (0.50.2,04) (05, 0.2,0.5))
2x4 (0.7,0.1,0.2) (0.4,0.1,0.2) (0.6,0.1,0.4) (0.8,0.1,0.2)

sl = ((0.4,0.5, 06) (0.2,0.4,06) (0.4,0205) (05,02 0.5))
Then 2x4 = \(0.2,0.1,0.7) (0.2,0.1,04) (0.4,0.1,0.6) (0.2,0.1,0.8)
4. PROPERTIES OF PNSHM
Proposition 4.1
Let 5@ = [ss¢] . Py = [pse] and ﬂin = [0s¢] where s5¢ = (Tgep, Lens Fren) Dot =
(T8, 1%, FL,) and 04 = (TS, 1%,,,. FZ,) € PNSHMs with order @ x £. Then,
1. Sy@(Py U O0p) = (Sy@Py) U (S9®0y), (Sy U Py)@0y = (S9@Py) U (S9@0y)
. S5y@(Py N Oy) = (S9BPg) N (Sy@0y), (Sy N Py)®0y = (S9@Py) N (Sy®0y)
111 Sy X (Py U O0p) # (Sy B Py) U (Sy K Og), (SgUPy) K Oy # (Sy K Py) U (S X
09)
v. Sy X (Py N O0y) # (Sy B Py) N (Sy K Og), (Sg N Py) K Oy # (Sy K Py) N (S X
0y)
V. Spm(Py U Oy) # (S@ mPy)u (Ssu mly), (Syu ]Pg)lom * (Ssu mPy) U (SymOy)
Proof
i, Sy®(Py U Op), (Sg®Py) U (Sy®0y) € PNSHM with order 3 x €. Then

Siﬂ®(]PiD U 0‘1]) = I(Tastna Lftna Fdsfﬂ.)J @ [(max( St atn) M ( Sta’ tﬂ))]

Uﬁm; )
Toen + max(Tiw TS%,.) e + 5 . FS,, + min(FF

2 ! 2 ’ 2

Stn’ tn)
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|

eI (15,,01%.)
B T o)) (WenL2ed\| — 7 T2 [(FSn FLDY [(Fien. Fen)
i 2 ’ 2 ' 2 S 2 ’ 2

_ l((Tfm Th) (en m) (Fastw stn )] [((Tfen. Sen) UZens I3en) (Ffm-F&n))]

2 ’ 2 2 ! 2
Sp®(Py U Oy) = (Sy®@Py) U (Sy@0y)
ii. Sy®(Py N Og), (Sy®Py) N (Sy®0y) € PNSHM with order 8 X €. Then
(L5 Toen)
Sy®(Py N 0g) = [(Tien, Iien, Fien)] ® [(mm( Tiens Téen) — 5, max (Fly,,, Fien)
U 12) .

Tien + mm( st am) 51‘“ + 2 stn T mﬂx( St Eftn)
2 ! 2 ’ 2

U, L)

. - G . -
N i (T e (T Tee)\| =2 T | (Een FDY (Fsen Fien)
2 ! 2 ' 2 ' 2 ’ 2

[((T.stn-I tn) (Iftu-rmz) (Fastnn st )] I((T.stﬂ.a tn) (Iftﬂvlgtﬂ) (F.ssthgtn))l
2 2 ! 2 ’ 2

5y®(Py N 0y) = (Sy®Py) N (Sy®0y)

iii. Here (Sy U Py) [ Oy, (Sy & Py) U (Sy [ 0y)) € PNSHM with order @ x €. Then
(S U IPy) [ Og)

= [(max(nm, Tin) SN (F 0, .,ﬂn))] B [T 18em, Fon)]

= [( maX( starr 51,‘1;_) UK.F I, [min( Atﬁ'FAiﬂ)'Fdotﬂ,)]
15, 12..) ar, 12,y
max( (Tien Titnd: dfﬂ» Ton) ). (J ‘“"2 Stns o -5511.2 send |

min (\’ (Tst-ﬁ.- srﬂ. tﬂ' c;r-n))

( Strr 5tﬂ)

(Sp & Py) U (Sp K Op)

Ve o) + Ul Ien) .
= max(\,n (Taens Teen) (Mn' Teend | 2 .'m'.r.n( (Tens Teads ||( stnr ;'u))

Therefore, we have (Sy U Py) & Oy # (Sy E Pyg) U (Sy E Op).

iv.  Here (Sy N Py) [ Op, (Sy ® Py) N (Sy & Oy) € PNSHM with order @ €. Then

(fm,f;n)

(SpNPy) R Oy = [(mln( sens T, u) ymax(F,, ;:u))] B [(Tlen Loems Fien)]

T .uw t_ )
mln( atanr Mn]‘T;’tﬂ' A = .sr.u,- max(F:rnJ a-f_ﬂ.) .stn)]

I— Lieni Len sent Len
= [(m”’l( (Tens Toen)s (T2 stn Lsen (J( an )+ J( 2 )) max(\" (Tiers Tien) (aru' Tin) )]

(SEP) N (SE 0y)

VG o) + Ul 12en)

ax(\i oo Tien) (Mru Dru))

min( (Tiers Tibn ) (.gnu en) |

Therefore, we have (S N Py) & Oy # (Sy B Py) N (Sy K Oy).

V. Here (Sy U Pg)m0y, (SymPy) U (Sym0Oy) € PNSHM with order @ x E. Then

()
(Sg U Py)mOy = [(max( an.scn) “Tt min(Fg . .gnl))] [T A Sens Flen)]

USen d5en) 270 ) P
2 ik mMin(Fe,, Fi,)- ZFﬁfﬂ

", ) "min(F2,
Gieagfacad 4 1,
(Sy U Py)mOy

st Jtﬂ) + F) .sfn
Pion Ton 2o Ton ) (2inclfen 2iowThn)) oy (2oien o 2o ))]

= max »
(T.sstﬂ + TS‘:‘#}. T;ﬂ + szrl !jtﬂ. + I;)tn Iftﬂ + I‘stn. Fasr:n + F.;)t"ﬂ F:seﬂ + F.;Jcn

max(T.Mﬂ- .stu) 2 Uk
max(7TZ,,., -n:) + T

(SpmPy) U (SymOy)

( 2050 I8y 200 Toen )
= max( 2T6t41 T:nz ZT.;vtﬂ Tftﬂ ) ‘isfﬂ + ‘,-SNL "fmx + ‘fgfﬂ
Toen + Tien T, + TS 2

(ZFz.m Flen 2Ff - Fien )
Foen+ Flen FL, + Fin

Therefore, we have, (Sg U Py)m0y = (SymPy) U (S5ym0qg)
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vi.  Here (Sy NPy)m0Oy, (SymPy) N (SymOy) € PNSHM with order d x €. Then
. Ufend D)
(S‘!_] n P\J‘])IOQ = [(mm(Tg" Tp ). ‘fz_fi max(F,ffn- F.&iﬂ))] .l(Tffdll ‘r.?t»n,n F.so-rﬂ)]

s S stn

. (I:;‘.n‘fpt )
_ [ minQTSen TH)-2T5n — 7 2sen max(Fien, Fiyn)-2Fien
min(T.sstn' T‘iﬂ] + T;’tﬂ (Igcwjpﬁtﬂ) + j’ﬂ ’max(F.sstn' Fﬂiﬂ) + F.S't‘ﬂ.
2 St

(Sy N Py)mOy

— ((rom (22 ZT:’,WTBM) (2 205, ) e 213%41-:?;%)
T‘Sstﬂ. + T-Sot'i‘!,'Tp + T‘Saf'ﬁ. ' Ijtﬂ + Igﬁ'ﬂ’fp + fgf.'ﬂ, ' F‘Sstﬂ + Ffﬁﬂ‘F‘p + F‘Satﬂ

St Atn .28

(Sg .]Pg_") n (Sﬁ | | O\!])

203,18, 218, 1%

» et o

= || min 2T5en-Tien  2Tgpn Titn Len + L5en Tion + Lsn
Toont Toen Thy + Toen)’ 2 '

St st

2F5en-Fln  2Fl, Fin
Fipn + Ffmipp + F?

St st

Therefore, we have, (Sy N Py) w0y # (SymPy) N (SymOy)
Proposition 4.2
Let S9 = [sst], where Sst = (T5en: Isens F5en) € PNSHM with order 0 x €. Then
11i. Sg IT”SQJ = Sly
Proof: For all s, £, n and w1, w2 > 0 we have

i Sy®“Ssy=|(

£ 5 £
'HJITMR +w2TMR wlf.s-ru

5 5
+192Isa‘n wJF.!Q‘:u +1U2F:\fn )i|

g +ary ! AWy ALy ! AWy Firy

= I.(Téqtﬂ:fgtw F:tn)-] = S‘Il

(wry + ﬂ”z)\/ (T.ssf«.-;)w‘- (T.sstn)wz»
ii. S‘ll X Sy = (w, + wz)\f(frgm)wl- (Ien )2,
(wry + wz)\/(thu)wl- (F;t-n)wz

= [(Tien Lien Fen) ] = Sy

Arq Al Adry s Adry Far
fig —_ 1 F4 1 2z 1 F4
111. Sll] m’ 52} = [( Wy wp iy Wy, Ty iy )]
S TS B = FS F

st Pl bt Fisid &b
= I.(Tjrw ‘rgtw Fftn)] = S‘Jj
5. USING PNSHM TO SOLVE A DECISION-MAKING PROBLEM
The PNSHM-algorithm, a efficient methodology for solving Pythagorean Neutrosophic Super Hypersoft set-based decision-making
problems, can be developed using matrix operations.
Definition
Let S = [ss¢]axe be a Pythagorean Neutrosophic Super Hypersoft matrix where ss¢ = (TSt Lsens Fsen)
1. if an indeterminacy membership degree (I) lies in Favor of truth-membership degree(T) then the Grace matrix of the matrix S which is
symbolized by G(S) and it is defined as;
— [aS 5 _ {758 5 s
G(S) = [gat]ﬂxﬂ- where g3, = ( stn T fsf»n) — Fon, V8, 1,1
2. from the Grace matrix G(S) and value matrix V(S), the Mean matrix M(S) is defined as;
VI(S)+G(S)
5 —
M(S) = [m3elaxe = 2 -

st

k s 5
Y& ,mi,., Vs wherem .. .
t=1""st st are entries in the mean matrix.

3. The Total mean of an object is given by;
6. THE CHARACTERISTICS OF MEAN FUNCTIONS.

Every characteristic of the real matrix is fulfilled by both the VValue matrix and the Grace matrix. Consequently, the Mean matrix, derived
from the Value matrix and the Grace matrix, is also a real matrix. Therefore, all properties associated with real matrices are upheld by the
mean function.

7. METHODOLOGY

From a set of alternatives, the decision-maker identifies the optimal choice using selected SuperHypersoft attributes. When these attributes
involve further Super-Hypersoft sub-attributes under a Pythagorean neutrosophic super hypersoft set (PNSHS) framework, preferences for
each alternative are specified in PNSHS format relative to those sub-attributes. This yields a Pythagorean neutrosophic super hypersoft matrix
(PNSHM) of size ¢ x v with ¢ denoting alternatives and v the aggregate superhypersoft sub-attributes. Subsequent steps derive the value
matrix and grace matrix from the PNSHM, then compute the mean matrix and overall mean per alternative to facilitate ranking and final
selection.
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8. PNHSM-ALGORITHM

1) Derive the Pythagorean Neutrosophic Hypersoft set based on the selected attributes from the provided scenario.
2) Utilize the first step to create the PNSHM.

3) Calculate V(S) and G(S) from the result of 2.

4) Determine the mean matrix M(S).

5) Obtain the total mean matrix from the mean matrix.

. . vk oz
6) The optimal solution would be to maximize <t=1""st
7) If there is a maximum value for multiple alternatives in the Total Mean Matrix, the decision maker can choose any one alternative.
9. PROBLEM CONTEXT
A university wants to select the most suitable candidates to invite for interviews for a funded PhD position in Artificial Intelligence from an
initial pool of seven applicants A1,42, A3,A4, As,As, A7. The decision is based on several main attributes, each decomposed into sub-attributes,
reflecting a super-hypersoft parameterization of the evaluation space. Because expert judgments are uncertain and may be incomplete, each
applicant—parameter tuple is assessed by a Pythagorean neutrosophic triple, and a suitable multi-attribute decision-making procedure is
applied to rank the seven applicants and identify the top four (or fewer) for final shortlisting.

. Universe of alternatives: y = { A1,42, A3,A4, As,As, A7}.

. Main attributes and sub-attributes:

. r1: Academic performance with values {Good,Very good,Excellent}.
. r2: Research potential with values {Average,Strong}.

. r3: Programming skills with values {Basic,Intermediate, Advanced}.
. r4: Recommendation strength with values {Moderate,Strong}

p(r1) = {{Good},{Very good},{Excellent} ,{Good,Very good},{Good,Excellent}, {Very good,Excellent},{Good,Very
good,Excellent},{@}}
p(r2) = {{Average},{Strong},{Average,Strong},{ Average,Strong},{@} }
p(r3) = {{Basic},{Intermediate},{Advanced},{Basic,Intermediate },{Basic,Advanced},
{Intermediate,Advanced}, {Basic,Intermediate, Advanced}, {@} }
p(r4) = {{Moderate},{Strong}, {Moderate,Strong},{@} }
Let the function be

: b d
S:P(6]) x P ({52) x P(63) x P(®4) - P(). The Pythagorean Neutrosophic  Super Hypersoft Set is defined as;
§:P(6F) x P(®F) x P(®5) X P(6F) = P(¥). Let us assume
({Good,Very good},{Strong}, {Intermediate,Advanced},{Moderate}) is the actual requirement of the university. on the basis four candidates
are shortlisted A1, A2, As, A7.
Take illustrative parameters, each alternative in the form of Pythagorean Neutrosophic Super Hypersoft Set as follows,
S = 5({Good,Very good}, {Strong}, {Intermediate, Advanced}, {Moderate})

(4, (03,0.1,05) (0.3,03,04) (0204,03) (0.20.10.4))
(A4, (03,04,03) (050203) (0.7,0201) (0.2,0.20.5)
(4s, (050202) (0.6,0301) (0.1,03,0.6) (0.50.20.2))
(4, (0.4,0303) (0.3,04,02) (0201,01) (0.3,03,0.5)

The PNSHM derived from the above PNSH set is,

(0.3,0.1,0.5) (0.3,03,04) (0.20.4,03) (0.2,0.1,04)
(0.3,0.4,0.3) (0.50203) (0.7,0.20.1) (0.2,0.20.5)
(05,02,02) (0.60301) (0.1,0.3,06) (0.50.20.2)
(0.4,03,0.3) (0.3,0.4,02) (0.20.1,01) (0.3,030.5)

The value matrix ‘U(S) = [Vgt] = [Tfrn - (f.fm + F.ssm)]

-03 -04 -05 -03
-04 0 04 -05
01 02 -08 01
-02 -03 0 -05

The grace matrix G(S) = [g5,] = [(TSep + I5en) = Firr]

S =

V(s) =

-01 02 03 =01
04 04 08 -01
05 08 -02 05
04 05 02 01

V(S);G(SJ is,

The mean matrix is M(S) =

-02 -01 -01 -0.2
0 02 06 -03

03 05 =05 03

01 01 01 =02

M(S) =

The tola mean matrix M(S) = ¥¥_, m$,
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=0.6
0.5
0.6
0.1

M(S) =

. . . max{mu} As = 0.6.
Based on the above mean matrix, the maximum mean value is, 1=<i<4

candidate A4s is selected for a funded Ph.D. position in Artificial Intelligence.

therefore according to the PNSHM algorithm,

Number of candidates who attended the interview for
the funded PhD position in Artificial Intelligence: 7.

10. DISCUSSION

The proposed PNSH matrix-based methodology produces more flexible and information-preserving results than existing neutrosophic matrix
approaches in multi-attribute decision-making. By encoding truth, indeterminacy, and falsity degrees for refined super-hypersoft sub-attribute
combinations directly in matrix form, the approach captures intricate interactions between criteria that are usually aggregated away in
conventional decision matrices, thereby substantially reducing information loss. Unlike many traditional matrix theories in which the score
of one parameter does not significantly affect related entries, the structure allows parameter scores to influence each other through the
underlying Pythagorean neutrosophic super hypersoft representation, so both discrimination and similarity between alternatives are reflected
more faithfully in the resulting score and ranking matrices. Consequently, the PNSHM framework helps to avoid decisions based on marginal
or distorted single-criterion effects and offers a robust tool for deriving reliable rankings in complex decision-making problems under severe
uncertainty.

11. CONCLUSION

In conclusion, this study introduces key algebraic structures and operations for Pythagorean neutrosophic super hypersoft matrices
(PNSHMs), validated through examples, and proposes a flexible decision-making algorithm using value, grace, and mean matrices that
preserves information better than existing neutrosophic approaches. The methodology excels in handling multi-layered uncertainty for precise
rankings, with potential future extensions to interval-valued or hybrid models.
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