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Abstract: The notion of interval-valued N power root fuzzy soft set is an advanced level of cubic root
fuzzy soft set. In this article, various operations are defined, along with some basic results and
properties. Additionally, solving MCDM problem using by Hamming distance, Normalized Hamming
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steps is proposed. Lastly, a suitable illustrative example for IVNPRFSS is provided.

Keywords: CRFSS,IVNPRFSS, Basic operators, HD, normalized HD, ED, normalized
ED,Similarity MCDM.

1. Introduction

Zadeh established the general concept of fuzzy Set. Molodtsov introduced a math-ematical tool called the
soft set . Atanassov proposed an next level of fuzzy set offered the idea of intuitionistic fuzzy set and
theory of IVIFS .Ronald R.Yager 2013 introduced, an extending the framework established by IFS.Peng and
yang was first presented the idea of IVPFS.Senapati and Yager was first define Fermatean fuzzy
set.Hariwan Z. Ibraim and Tareq M.Al-Shami introduced the N power Root Fuzzy set(NPRFS) . This
concept was extended to Interval value N power Root Fuzzy Soft Sets(IVNPRFSS) .In this article, we
proposed by Interval valued N power Root Fuzzy Soft Sets(IVNPRFSS) and its operations along with
some basic results and properties,HD, Normalized HD, ED,Normalized ED and similarity measure .
Addi-tionally to construct the steps of an algorithm based on these distance measures and similarity measure to
solve MCDM problems and demonstrate its applicability with a numerical example.

2. Objectives

Definition 2.1. Let & be a universal set of element is denote by Ue. A Intuitionistic Fuzzy Set of $g is
mathematically describe to be set as , iz ==[u,ne(u),(e(u)/u€ H], where the value fis(t¢),(e(u) denote the MD
and NMD of $; respectively. The function fis(te),(e(u): # — I where 1 € [0,1] and 0<fis(}c)*+{e(u)<1. And

also And also define the degree of indeterminacy of to $gdescribe by ¢ (uﬁ) = \/1 -1 (ﬁe) + ¢(u)

Definition 2.2. Let & be a global set of element is denote by Uc. A Cubic Root Fuzzy Set of

®; is mathematically describe to be set as, ®s=[u,ne(u),le(u)/u€ H], where the value ne,le denote the MD
and NMD of G respectively. The function ne,(e : # — [ where I € [0,1] and 0< n3e(u)+ i/f@(u)il. And also

v

define the degree of indeterminacy of U € Hito ®; describe by 1 = \/ 1 — (ngy)? + 3/
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Definition 2.2. Let s be a universal set, N be the natural number and an the element is denoted by - A "
Power Root Fuzzy Sets of ®3 is mathematically described as,®s =[u,ne(u),le(u)/u€ H], where the value ne,(e
denote the DM and DNM of ®g respectively. The function ne,le: # — 1 where 1 € [0,1] and, for all 0<

n“(f;(u)+'l/z(§(u)§1. Additionally, the degree of indeterminacy is described by by 1 = \/ 1 = (gp)™ + Vs

Definition 2.3. Let H be a universal set. An Interval-Valued N Power Root Fuzzy Sets (IVNPRFS) of G is

mathematically defined as , G =, (ng(ﬁe), ﬁg(ﬁe)),(gg(ﬂe), Zg(ﬁe))/ﬁeem where Hg,ﬁg and [ g denote the

DM and DNM of § respectively, 0<ng< ng<1 and 0<Cg< {g<1. The mapping 1g.s, % G : H— 1 wherel €

[0,17, ﬁg"(ﬁe)-i-n\/%g(u)fl. and ng“(ﬁe)#‘\ﬁg(u)z 0 .And also define the degree of indeterminacy of U € H.

to G s describe by P(t) = Jl = ()" + "ty and @(th) = J1 - o) + [T,

Definition 2.6 Let J be a set of parameters and . be the universal set. A soft universe is a pair (#, J). An
Interval-Value N® Power Root Fuzzy Soft Sets (IVNPRFSS) over & is pair (G B) . If 8 CJand § : B —
IVG(#) where IVG(.) is the collection of all interval-valued Nth power root fuzzy subsets of .

3. Basic Operation and Properties of Interval Valued N Power Root Fuzzy Soft Set
Definition 3.1. Let ~ G;=(ng 1('-le),ﬁgl(lle)), (% 1(ue),zg1(ue)), G2=(ng, (ue),ﬁgz (He)), ( [ (Lhe),

4, () be the IVCRFSS, then

(A)  Intersection: (G1.B) A (G,.8) = min(ng, (¥c), ng,(Wo)).min(, (te), 7, (to).
max (G, (1) g, (H)max @y, (1), 3, (10,

(B)  Union: (Gy.B) V (G.B)= max(ng, (1), ng, ()max(,, (¥e),7y (W),
min(Gg, (1e) 3, (o minGG, (), 3, Ko,

Example 3.2. Assume that (G,,8) = ([0.45,0.67],[0.23,0.57]) and (G,,B) = ([0.36,0.78],[0.28,0.47]) are the two
interval valued Nth power Root fuzzy soft sets , then

(A)G1.B) A (G2.B) = min(ng, (Ue), ng, (e).minF, (1), 7, (tho).

max(Zg, (He), g, (Ho)max(@y, (Ue), T, (o).
= (min(0.45,0.36),min(0.67,0.78)), (max(0.23,0.28),max(0.57,0.47))
= ([0.36,0.67], [0.28,0.57])

©  (B)(GuB) V(GB) = max(ng, (Ue),ng, (M) max(fig, (M), T, (),

min(Gg, (1), gg, (He)).min(G, (Ue), T (o)),

=(max(0.45,0.36),max(0.67,0.78),(min(0.23,0.28),min(0.57,0.47))
=([0.45,0.781,[0.23,0.47])

Theorem 3.3. Let  Gi=(ng, (Ho),fi; (He)), ( Tg, (Me).3z (M), Go=(ng, (Me),fig, (Me)), ( Gg,(He)Gs (He)be the
IVCRFSS,then the following properties are hold:

(@) G1A G2= GoA Gy
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(0.)G1V G2= G,V G

() G1 MG2 AG3) = (G1 A G2)A G3
(d)G1V(G2V G3)=(G1V G2)VGs
Proof:

(a) GuA G,= min(ng, (Ue) ng, (Ueminig, (Ue),fig, (Uo),
max(Gg, (), 3, (W) maxy, (1), T, (40,
= max(ng, (1), ng, (Mpmaxi, (U),F, (),
min(Gg, (), g, (Hopmin(G,, (1), 2, (1o,
= G:AGy
(b.) G1 V Go= max(ng, (Ue), ng, (Me)).max(Fig, (1), g, (W),
min(Gg, (1), 4g, (Me).min(Gy, (te), T, Mo,
= min(ng, (1), ng, (H).min(g, (Ue), g, (H)).
max(Gg, (1), gg, (He)max(@g, (th), T, (e,
=G,V Gy
(€)1 AGa A G3)= Gy A (min(ng, (M), ng, (Ho),min(ig, (Ue) g, (Ho),
max(lg, (), 3, (F)max@, (), 7, (o))
= min(ng,. (min(ng, (1c), ng, (4)))).min(ig, (1), min@ig, (1e), g, ().
max(Gg, , (max(Gg, (Ue), 3g, (Ho)max(@,, (Me), max(@y, (Ue), 7, (o)),
=min(ng, Mg, (<)), min ng, (e))miny (M), F,. (¥e)), minFig (Uo)).
max(Yg, g, (1)), max g, (4e))), max (@, (M), 7, (¥e)), max T, ()
=(G: A G2)A G

(d) Gy V (G2 V Ga)=G1 V (max(ng, (1), ng, (Ho)).max(,, (¥e), i, (o),

min(Gg, (1), g, (H).min(G,, (Ue), T, (M)

= max(ng,. (max(ng, (), ng, (Ho)).max(,, (), maxy, (Ue), 7, (),

min(Gg, . (min(Gg, (), 4, (H9)).min(Gg, (Ue). min(Gg, (Ue), T, (W),
=max(ng, Ng, (1)), max ng, (Ho)).max(@,, (Ue). i, (), max i, (o)),
min(lg, Zg, (Ue)), min g, (Me))), min(G, (Ue), T, (Ue)), min g, (o))

=61V G2) V Gs
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Theorem 3.4. Let ~ Gy=(ng, (Ho). (@, (M), (g, (H).5g (M), Ga=(ng, (Ho), (g, (o). ( Tg, (He).5 (Mo)be the
IVCRFSS,then the following properties are hold:

(M (G1 NGV G2 =G,
(1D (G1 VGING, =G,

Proof. (i) (G; A Gz)V G, = min(ng, (Ue), ng, (He))min(i,, (), g, (),
max(Gg, (1), 4, (Ge))max(@y, (1), 2, (Vv (ng, (o). (i, (Ue)
=max(min(ng, (Ue), ng,(H)ng, (o)), max (minF, (1), T, (H)F, (o)
min(max(Gg, (M), g, (M), 4g,(49), min (max(@, (Ue), T, (H).Zg (W)

=(ng, (%), Fig, (F)), ( Gg, (M), (o)) =G,

(i) (G1 V G2)AG> =max(ng, (te), ng, (Ho)max(@g, (), g, (o),
min(g, (1), g, (Ho)min(Z,, (), Z,, AV (ng, (o). Gy, ()
~min(max(ng, (Ue), ng, (H)ng, (o)), min(max @, (¥e), 7, (H0)F, (te))
max(min(Gg, (Ue), 4, (o)), Ig, (o)), max(min(G, (Ue), T, ()T, (Ho))
=(ng, (%), Fig, (B)), ( Gg, (M), (o)) =G,

Definition 3.6. Let G = (ng(%), Ng(He)). (G(He), T(H),  G1=(ng, (M).(Ry, (M), (G, (Ho).Zy (He)). Go=(ng, (
ﬁe),(ﬁgz (M), ( [ (U;),Zg2 (14))] be the three Interval-Value N PowerRoot Fuzzy Soft Sets and $> 0, then the

following operators are valid:

@ (G BB G2 B=["|n} +ns —nind “/ﬁi‘ + 10, = My bl 36,86 6,5, ]
—1/n=1/n

i (6.8 ® (G2 .B) =[ng,Mg, ,ﬁglﬁgzl,[“\[gi/u (R e “JZY“+Z§’“—Q 2",
(i) 961 - (L -9, "[1- =70 ). 27
(iV)§€’=(ﬁn_5,(“\[W,"/1—(1—(17)5)

Theorem 3.7. Let (G'B), (G, ,8) and (G, , ,B) be the three interval valued N power root fuzzy soft sets and

91,92 = 0, then the following properties are valid:

(1) (G1.B)D (G2 .B)= (G2 .HD (G1 ,B)
(i) (G1.8) ® (G2 .B)= G2 .B) & (G1.5)

(iii) H((G1 ,B)D (G2 ,B) = H(G, .B) BH(G, ,B)
(iv) (91 BH2)(G.B) = H: (G.B) BH, (G.B)
Proof.
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(i) (G1 B)D (G .B)= [“/ni‘ +13 —ning, “/ﬁ‘; +10, = M, 1L 86, 86, 456, 56,)

=["3 + 0l —nind, A 1) =5 L 86,5 -6, %.]

= (gz ,B)@ (gl aB)

-1/n  =1/n-=1/n

(i) (G1 .B) ® (G2 B) =[ng,ng, Ny, Mg, ]» [‘jgi/“+ & -5y “JZY“HZ -3,

JE— n ni—i/n =1/n =1/n=1/n
=[ng,Ng, Ng,Ng, 1 [\/Q/n + Ei/n - Ei/nﬁ/n’ \/Zz t4 =6 &l

:gz 7B) ® (gl 96)
(gl 98) ® (gZ 98): gZ 98) ® (gl aB)

(i) (G HD G2 ) = S["[nF +n3 —nfng, "[T2 +75 ~ WM Lo, L, %,]

=(("J1 — (1-n} —nf+ninde . ‘jl — (=T W WD )86,06,8,8,)?

1= -npea -ng)e - A=W TG G Ty )?

G2 B DG H=(C[1- A -0D®,"[1- (=T G, 3% (1 - (1 -1 )®

Sf-a-a-mye, (4, 3,,)°

:«“Jl — (-3 -ng)e, “\/1 — (- ADIA =T ). G0, %6,)°Q, L, )

9((G1 B)D (G2 ,8)) = (G1 .B) DH(G, .B)

(iv) ($1 DF)(G.) = ((“\[1 — (1-m})% ©%2, "\[1 — (1= T])9 92 ( (4,3 )31 O

=("[1- A =nPe, 1= A =ADS (G5 @

(1= @ =nH%, "1 - (1 =79 (g,

=91 (G.8) B9 (G.B)
(91 DH2)(G.B) = 91 (G.8) BH, (G.8)
Distance Measures

Definition 3.8 Let (G1,8), (G, ,B) and (G;,,B) be the IVNPRFSS, then the distance function d: IVG
(H)XIVG(H)—[0,1] defined as,

) 0 <d(G;, G2) <1 (Boundedness)
(i) (1) d(G1, G2) = 0 ©G,= G, (Separability)
(i) (i) d(G1, G2) =d(G2, G1) (Symmetric)
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(iv) (i) d(G1, G2) +d(G2, G3) 2 d(Gy, G5) (Triangular Inequality)

Definition 3.9. Suppose that gi:(ngi(ﬁej),(ﬁgi(ﬁej)), ( 36, (Mej).G;, (Hej)) where (i=1 to m) (=1 to m) be the
Interva-Valued N Power Root Fuzzy Soft Sets and additionally, the degree of indeterminacy is described by

@(U;j) = \/1 = (Mep)™ + “’EGB and g(ﬁej) = \/1 — (ﬁGB)“ + n/ZGB then some distance measure

between interval valued N power root fuzzy soft sets are explained below, (G;,8) and (G,,B) then,

(1)Hamming Distance(HD) for IVNPR Fuzzy Soft Set
d(Gy. G2)=1128 % 1 T2 (I ng, (Yei)- ng,,,, He)lH Ty, (He)- iy, (M)l G, (Hei)- G, ()i
| 3,(Mei)- Ty, (e g, (- g, (el B, (e B, (] oo A)
(2) Normalized Hamming Distance(NHD) for IVNPR Fuzzy Soft Set
NGy, G)=1/2mnEL T4 [ ng, (hej)- ng,,,, (Hel+ T, (Uej)- Ty, (e g, (Ueh)- G, eI+
|6, (e)- Ty, (el g, (M) @, (He) [+ @, (Uei)- @, (Fe) v (B)
(3)Euclidean Distance (ED)for IVNPR Fuzzy Soft Set
A5Gy, Go)=1/28 % T4 [1 ng, (M) ng, ., )P+ Ty (Ue)- Ty (Ue)P+ Gg, ()~ G, (le)P+
|36, (i) T (H)PH @g, (hej)- g, (i) PH @ (Hei)- Gy, (HeDPT™ cooo) ©)
(4) Normalized Euclidean Distance(NED) for IVNPR Fuzzy Soft Set
Gy, Go)=1/2mnTiy T2, (] ng, (e ng,., (WP g, (Uej)- T, (e)P+ L, (Uej)- L., e+
|35, (He)-Tg,,,, (R4 g, (i)~ @i, ()P B ()= T, (HPT (D)
Example 3.10. Assume that( G;,8) = ( [0.07, 0.16], [0.21, 0.34]) and (G,,B) =
([0.32, 0.43], [0.42, 0.56]) are the Interval-Value N power Root Fuzzy Soft Sets then
utilizing the Definition (3.9.), we have,
(1) Hamming Distance for IVNPR Fuzzy Soft Sets
If n=5, d"(G,, G,) = 1/2[|0.07 —0.32|+(0.16 — 0.43|+|0.21 —0.42|+ |0.34 — 0.56]
+10.517 —0.394]+10.440 —0.307|]=0.324
If n=10, d*(G,, G,) = 1/2[0.07 —0.32]+]0.16 —0.43|+ |0.21 —0.42|+ [0.34 —0.56]
+10.380 —0.288|+10.319 —0.236|]=0.382
If n=25, d¥(G,, G,) = 1/2[|0.07 —0.32|+ [0.16 —0.43]+]0.21 —0.42|+|0.34 —0.56
+10.246 —0.184|+10.205 —0.151]]=0.412
If n=100, d'(G;, G,) = 1/2[|0.07 —0.32|+]0.16 —0.43|+]0.21 —0.42|+ |0.34 —0.56]
+10.124 —0.092]+10.103 —0.076|]=0.440
(2) Normalized Hamming Distance for IVNPR Fuzzy Soft Sets, we have

If n=5, dN"(G,, G,) = 1/2(2)(2)[|0.07-0.32/+0.16-0.43+0.21-0.42}+/0.34-0.56|

+10.517 —0.394|+ 0.440 —0.307[]=1.404
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If n=10, d(G,, G,) = 1/2(2)(2)[]0.07 —0.32|+(0.16 —0.43|+0.21 —0.42|+/0.34 — 0.56|
+10.380 —0.288|+[0.319 —0.236[]=0.1.53

If n=25, dMH(G,, G,) = 1/2(4)[0.07-0.32+0.16-0.43[+/0.21-0.42}+]0.34-0.56|
+10.246 —0.184]+(0.205 —0.151[]=1.64

If n=100, dN"(G,, G,) = 1/2(4)[]0.07-0.32}+/0.16-0.43+/0.21-0.42[+0.34-0.56]|
+10.124 —0.092|+ [0.103 —0.076]]=1.762

(3) Euclidean Distance for IVNPR Fuzzy Soft Sets, we have

If n=5, d%Gy, G,) = 1/2[j0.07 —0.3212 +/0.16 —0.43[2 +/0.21 —0.42F +0.34 —0.56
+10.517 —0.3942 + 0.440 —0.307[2]"2 =0.252

If n=10, d¥(Gy, G,) = 1/2[10.07—0.32F +{0.16—0.43 +/0.21 —0.422 +/0.34 —0.56]
+10.380 —0.2882 + [0.319 —0.236[]"2 =0.243

If n=25, d¥(G,, G,) = 1/2[0.07—0.32 +/0.16 —0.43[2 +/0.21 —0.42] +{0.34—0.56[
+10.246 —0.1842 + |0.205 —0.151P]"2 =0.239

If n=100, &Gy, Gy) = 1/2[0.07-0.322+0.16-0.432 +/0.21-0.42]2 +/0.34—0.56
+10.124 —0.092]2 + [0.103 —0.076[2]"2 =0.236

(4) Normalized Euclidean Distance for IVNPR Fuzzy Soft Sets, we have

If n=5, d“G,, G,) = 12Q)Q)0.07 — 0327 +0.16 — 0432 +021 — 042 +0.34-
0.56[2 +10.517 —0.394[ + (0.440 —0.3071"]"> =1.010

If n=10, d"5(G,, G,) = 1/2(4)[|0.07 —0.32]* +10.16 —0.43* +]0.21 —0.42]> +|0.34 —
0.56> +0.380 — 0.288* +10.319 — 0.236[*]'"> =0.975

If n=25, d"¥(G,, G,) = 1/2(4)[|0.07 —0.32]> +]0.16 —0.43]> +]0.21 —0.42> +]0.34 —
0.56> +0.246 — 0.184? +]0.205 — 0.151*]'"2 =0.957

If n=100, d"5(G,, G,) = 1/2(4)[|0.07 —=0.32]* +|0.16 —0.43[*> +{0.21 —0.42|* +|0.34 —
0.56)>+10.124 —0.092*+10.103 —0.076[*]> =0.947

Remark: The above example are satisfy the all condition of distance function(defintion 3.8.)

Definition 3.10. Let (G;,8), (G, ,B) and (G5 ,,B) be the IVNPRFSS, then the distance function s: IVG
(H)xIVG(H)—[0,1] defined as,

) 0 <s(G;, G,) <1 (Boundedness)

(vi) (i) 8(91, G2) = 0 ©G,= G (Separability)

(vii) (iii) 8(G1, G2) = (G2, G1) (Symmetric)

(vii))  (iv) 8(G1, G2) + (G2, G3) 2 8(G1, G3) (Triangular Inequality)

Definition 3.11. Suppose that giz(ngi(ﬁej),('r:]gi(ﬁej)), ( G, (Mej).Tg, (Mej)) where (i=1 to m) (=1 to m) be the
Interva-Valued N Power Root Fuzzy Soft Sets and additionally, the degree of indeterminacy is described by

@(ﬁe]‘) = \/1 - (Mgp)" + "[Tez and Q(ﬁej) = \/1 - (ﬁGB)n + H’ZGB then some similarity measure
between interval valued N power root fuzzy soft sets are explained below, (G;,8) and (G,,B) then,
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(1) Normalized Hamming Distance for IVNPR Fuzzy Soft Sets, we have
s"(Gy, Gy) =1-d"(G,, Gy) ..ne.... Q)
where d(Gy, G2)=1/2mnZ Ly T2 [1 ng, (e ng,,, ()i g, (Ha)- g, (il G, (h)- G, (i
|5, (i) T (UlH] @g,(Mei)- @g,,,, (U @, (Uei)- @, (e ]
(i1) Normalized Euclidean Distance for IVNPR Fuzzy Soft Sets, we have
NGy, G2) =1-dNB(G1, Go) e F)
where d¥(Gy, Go)=1/2mnEy T2 1] g, () 0., (M) g, ()i, i)+ Gg, (M- G, ()P
|5, (i) T (HPH g, (ej)- @g,,., (i) PH @ (Hei)- B, (Mej)PT
Example 3.12.

(i) SNH(Qh G,) =1- dNH(gu G2) )=1-0.068=0.932
(i1) sN(G1, G2) =1- d¥(G1, G2) )=1-0.069 =0.931

4. MCDM Problems using similarity measure in IVNPR fuzzy soft set
4.1 Algorithm:

STEP 1: Construct an IVNPRFSS based on professional assessment the (GS, B ) over # can be
as the established pattern.

regarded

STEP 2: Construct an IVNPRFSS ("gMi R B)(i= 1to n) over & based on data available to various

parameter for a certain group.

STEP 3: Compute the distance of every one alternatives applying the propsed IVNPRFSS distance
measure for using above equation (B), (D).

STEP 4: Using distances value to compute the similarity measure by using their
(F).

STEP 5: Rank all substitute using the above distance measure formulas and similarity measure formula
to choose bigger value.From the results, we can choose which one is the best.

equation (G),

4.2 Numerical Example

Let three Interval Valued N power root fuzzy soft sets M;, M, M3 denotes Institution wants to fill a
position of faculty to three different areas such that Manager, HR and item leader depending on the parameter
g1, 82, &, §4 where § = Communication, 3= Experience, & =Computer knowledge and @& =Problem

solving skill ,which are rated by four persons denoted by Q 1, Qz s Q 3 and 64 .

STEP:1 Construct that , the data from the individual’s records for the best in-vestment area is
represented by the IVNPRFSS the (G, , B) over A

Table 1:

T

Q1

Q2

Q2

Q4

5. [0.04,0.09][0.16,026]  |[0.11,0.28] [0.03,0.12] [0.31,0.45][0.18,0.25]  [[0.25,0.36][0.13,0.21]
5, [0.12,0.32][0.26,0.39]  [[0.23,0.48] [0.07,0.13] [0.23,0.35][0.08,0.44]  |[0.33,0.45][0.16,0.45]
5, [0.23,047][0.37,044]  [[0.26,0.38] [0.31,0.32] [0.04,0.33][0.14,0.48]  |[0.22,0.59][0.22,0.25]
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[0.08,0.25][0.16,0.37]

[0.43,0.44] [0.04,0.19]

[0.23,0.33][0.12,0.42]

[0.12,0.31][0.02,0.32]

STEP: 2

Construct that , the data grade by the individual for each of the three areas is given by IVNPRFSS ("ng,
B) ,( GM2.B) .(GM3,B) over H .Table:2

Hx Q1 Q2 Q3 Q4

51 |[0.31,0.28][0.05,0.18] [0.21,0.47] [0.18,048]  [[0.07,0.18][0.27,032] _ [[0.15,0.10][0.21,0.32]

5, [[0.22,0.33] [0.09,0.14] [0.15,0.28] [0.20.41] [0.14,0.14][025,036]  [[0.31,0.42][0.25,0.04]

55 [[0.43,0.38] [0.41,0.49] [0.44,031] [0.41,026]  |[0.25,0.29][0.14,022]  [0.16,0.28][0.25,0.36]

5. [[0.44,0.39] [0.41,0.39] [0.21,0.58] [0.36,048]  |[0.20,0.35][0.07,0.59]  [0.21,0.45][0.32,0.21]

Table 3:

Hx Q1 Q2 Q3 Q4

51 [[0.26,0.49] [0.45,0217[0.04,0.16]  [[0.14,0.19][0.34,042]  |[0.14,0.53][0.31,0.29]
[0.44,0.51]

5, [[0.44,0.36] [0.45,0.47][0.09,0.19]  [[0.25,0.31][041,0.54]  [[0.24,0.31][0.45,0.55]
[0.17,0.28]

55 [[0.16,0.25] [031,029][0.14,044]  [[0.31,0.49][0.21,0.35]  [[0.44,0.48][0.31,0.25]
[0.37,0.48]

5. [[0.45,021] [021,0317[0.19,025]  [[0.17,0.46][0.39,0.29]  |[[0.31,0.26][0.44,0.26]
[0.31,0.37]

Table 4:

Hx Q1 Q2 Q3 Q4

3 [0.38,0.31] [0.44,0.311][0.08,0.24] [0.19,0.36] _ [0.21,0.46][0.34,029]  [[0.19,0.34][0.16,0.49]

5, [0.31,0.29] [0.31,0.44][[0.24,0.39] [0.41,051]  [0.33,0.21][0.45,0.39]  [[0.31,0.49][0.24,0.31]

5> [0.23,0.41][0.21,0.36] [[0.21.,049] [0.25,0.48]  |[0.34,0.35][0.26,0.44]  [[0.36,0.28][0.31,0.41]

5. [[0.32,0.24][0.39,0.42] [0.23,0.44] [0.41,028]  [0.31,0.21][0.34,048]  [[0.41,0.53][0.21,0.50]

STEP:3 Assess the Normalized Hamming distance and Normalized Euclidean distance utilizing the
above eqn (B), (D)

we get
Table:5 M | M M 3
Distance
If n=5, dN"(Gs, Gmi) 0.096  [0.135  (0.091

1
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STEP:4

i

If n=5, d"¥(Gs, Gmi ) 0292 0319  [0.287
i
If n=10, dN"(Gs, Gmi) 0.084 [0.112  [0.063
i
If n=10, d"5(Gs, Gmi ) 0.284 0302  [0.262
i
If n=25, d""(Gs, Gmi ) 0.073  0.104  [0.054
i
If n=25, d5(Gs, Gmi ) 0.263 0298  [0.242
i
If =100, dN¥(Gs, Gmi ) 0.058  10.097  [0.043
i
If =100, d“E(Gs, Gui ) 0.242 (0289  [0.228

To compute the similarity measure using the above eqn (G), (F) and substitute the above distance value we

have,

Table:6 M | M > M 3
Similarity

If n=5, s™(Gs, Gmi ) 0.904  0.865  |0.909
T

If n=5, sNE(Gs, Gwmi ) 0.708  0.681  [0.713
T

If n=10, s"(Gs, Gmi ) 0.160  0.888  10.937
1

If n=10, sME(Gs, Gmi ) 0.716  10.698  [0.738
T

If n=25, s"(Gs, Gmi ) 0.927  0.890  [0.946
1

If n=25, sME(Gs, Gmi ) 0.737  10.702  |0.758
1

If n=100, sNH(Gs, Gmi ) 0.942 0903  |0.957
i

If n=100, sNE(Gs, Gwmi ) 0.758 0711  [0.772

727



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 47 No. 03 (2026)

STEP:5

As the above results are generated, the alternative are selected and ranked by their biggest values. Based on
these results , determine which one is the best, that is Ms is best a position of faculty,item leader as
suggested by the decision making environment .

5. Conclusion

In this paper, established the combination of interval-valued fuzzy soft set and N power root fuzzy set
known as IVNPRFSS. Also define and discussed some oper-ations along with their properties and basic
laws. Next to proposed the famous distance measures, HD,Normalized HD, ED, Normalized ED and
Similarity measure and provide examples. Additionally to construct the steps of an algorithm based on
these distance measures to solve MCDM and demonstrate its applicability with a real life example. Finally
we suggest that these methods can easily yield the best results. Feature work on IVNPRFSS will expliore
their applications in various areas.
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