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lkjka’k

dÃ LekVZQ¨u ä esa ls ,d mi;qZDr LekVZQ¨u dk p;u djus ds fy, ewY; (Price)] dSejk (Camera)]
RAM vkSj cSVjh tSls fofHkUu ekunaM ä dk ewY;kadu vko’;d g¨rk gSA xzkgd ä d¨ [kjhnkjh laca/kh fu.kZ;
ysus esa lgk;rk çnku djus ds fy,] bl 'k¨/k i= esa cgq&ekunaM fu.kZ;.k (MCDM) dh ,d çfl)
rduhd] V‚fIll (TOPSIS) dk mi;¨x fd;k x;k gSA çLrkfor fof/k esa ikbFkkx¨js;u vLQqV la[;kvksa
(Pythagorean fuzzy numbers) ds chp nwjh dh x.kuk djus ds fy, x¨ykdkj nwjh ekiu i)fr
(Spherical distance measurement method) dk mi;¨x fd;k x;k gSA varr%] lkis{k fudVrk xq.kkad
(Relative closeness coefficients) rFkk la’k¨f/kr fudVrk xq.kkad (Revised closeness coefficients) dh
x.kuk dh xÃ gS] ftldh enn ls LekVZQ¨u ä dh ,d jSafdax LFkkfir dh xÃ gS vkSj lcls mi;qDr fodYi
dh igpku dh xÃ gSA

Abstract

Selecting an optimal smartphone among a list of smartphones requires evaluating multiple
criteria like Price, Camera, RAM, and battery. To help customers make decisions, this study employs
a well-known multi-criteria decision-making technique (MCDM) namely, Test of Order of Preference
by Similarity to ideal solution (TOPSIS). The proposed method uses a spherical distance
measurement method to calculate the distances between Pythagorean fuzzy numbers. Finally, the
relative closeness coefficients and the revised closeness coefficients are calculated to establish a
ranking order of smartphones, identifying the most suitable option.

eq[; 'kCn% ikbFkkx¨js;u vLQqV leqPp;( V‚fIll( Ld¨j Qyu( x¨ykdkj nwjh ekiu( lkis{k fudVrk
xq.kkad] la’k¨f/kr fudVrk xq.kkadA

Keywords: Pythagorean fuzzy sets, TOPSIS; Score function, Spherical distance measurement,
Relative closeness coefficient, Revised closeness coefficient.

izLrkouk

cgq&ekunaM fu.kZ;.k ,d ,slh rduhd gS] ftlesa dÃ ekunaM¨a ds vk/kkj ij fu.kZ; fy;k tkrk gSA
t+knsg [1] us vLQqV leqPp; fl)kar (Fuzzy Set Theory) ds ek/;e ls vfuf’prrk (Uncertainty)

rFkk vifj’kq)rk (Imprecision) d¨ e‚My djus ds fy, lnL;rk Qyu (Membership Function) dh
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vo/kkj.kk çLrqr dhA ysfdu ;g e‚My ges’kk i;kZIr ugha g¨rk gS] D;¨afd ;gk¡ la'k; (hesitation) Hkh
e©twn g¨ ldrk gSA

vrukl¨o [2] us vLQqV leqPp; esa la'k; d¨ 'kkfey djrs gq, vUrKkZuoknh vLQqV leqPp;
(Intuitionistic fuzzy set) çLrqr fd;k] t¨ vLQqV leqPp; dk ,d lkekU;hdj.k (Generalization) gSA
blesa lnL;rk (membership) vkSj vlnL;rk (non&membership) fMxzh dk ;¨x 1 ls de ;k cjkcj
g¨uk pkfg,A gkyk¡fd] dqN ekey ä esa budk ;¨x 1 ls vf/kd g¨ ldrk gSA bl leL;k ds lek/kku gsrq
j¨ukYM vkj- ;sxsj- [3] us ikbFkkx¨fj;u vLQqV leqPp; (Pythagorean fuzzy set) dh vo/kkj.kk çLrqr
dh] ftlesa lnL;rk d¨fV   vkSj vlnL;rk d¨fV   ds oxks± (squares) dk ;¨x 1 ls de ;k cjkcj g¨uk

pkfg,A ogha la'k; dh dksfV (Degree of Hesitation)] 2 21      ls çkIr dh tkrh gSA

iwoZ esa dbZ 'kks/kdrkZvksa tSls psu [4]] os vkSj os [5]] ,tstok [6]] ,oa vnd] uhy dey vkSj vU;
[7] us ikbFkkx¨fj;u vLQqV leqPp; ds fy, fofHkUu nwjh eki] lekurk eki vkSj jSafdax dh fof/k;k¡ çLrqr
dh] ftUgs baVjusV LV‚d leL;k (Internet Stock problem)] iSVuZ igpku (Pattern recognition)

bR;kfn esa mi;¨xh ik;k x;kA ysfdu bues ls dÃ fof/k;k¡ tfVy xf.krh; lajpuk ds dkj.k de çHkkoh
gSa vkSj vR;f/kd vfuf’pr ikbFkkx¨fj;u vLQqV leqPp; d¨ laHkkyus esa vleFkZ gSaA

izLrqr 'k¨/k i= esa bl leL;k ds lek/kku gsrq ,d uohu nwjh ekiu fof/k (new method of

measuring distance) çLrkfor dh xÃ gS] t¨ nwjh eki ds vfHkxg̀hr (axiom of distance measurement)

dh 'krZ d¨ iw.kZ djrh gSA pwafd 2 2 20 1       g¨rk gS] vr% f=d (Triplet) ( , , )    d¨ ,d bdkÃ

f=T;k (unt radius) rFkk ewy fcanq (origin) ij dsafær x¨ykdkj lrg (spherical surface) ij fLFkr ekuk
tk ldrk gSA

bl vk/kkj ij] ge fdlh n¨ ikbFkkx¨js;u vLQqV leqPp; ds chp dh nwjh d¨ bdkÃ f=T;k okys
x¨ykdkj lrg (spherical surface with unit radius) ij x¨ykdkj nwjh (spherical distance) ds :i esa
ifjHkkf"kr dj ldrs gSaA

bl 'k¨/k i= ds [kaM fuEufyf[kr <ax ls lajfpr gSa: [kaM 1 esa çLrkouk (Introduction) çLrqr dh xÃ
gS] ftlesa 'k¨/k dh i"̀BHkwfe] mÌs’; rFkk bldk egRo Li"V fd;k x;k gSA [kaM 2 esa ewyHkwr vo/kkj.kkvksa
(fundamental concepts) dk laf{kIr fooj.k (concise overview) çLrqr fd;k x;k gS] t¨ ikBd d¨
vko’;d i`"BHkwfe (background) vkSj tkudkjh çnku djrk gSA [kaM 3 esa ikbFkkx¨js;u vLQqV la[;kvks ds
fy, ,d uohu x¨ykdkj nwjh ekiu fof/k çLrqr dh xÃ gSA [kaM 4 esa V‚fIll [8] dk mi;¨x djds
cgq&ekunaM fu.kZ;.k leL;kvks (multi&criteria decision&making problems) d¨ gy djus dh fof/k ij
ppkZ dh xÃ gSA ;g rduhd ekunaM ä (criteria) ds vk/kkj ij fofHkUu fodYi ä (alternatives) dh jSafdax
(ranking) fu/kkZfjr djus esa lgk;d gSA [kaM 5 esa çLrkfor fof/k (proposed methodology) ds ek/;e ls
LekVZ Q¨u p;u dh ,d O;kogkfjd leL;k d¨ gy fd;k x;k gS] ftlls fd bldh lqlaxrrk (feasibility)

vkSj O;kogkfjdrk (practicality) fl) g¨rh gSA [kaM 6 esa 'k¨/k i= ds fu"d"kZ (concluding remarks) çLrqr
fd, x, gSa] ftles v/;;u dk lkjka’k (summary) fn;k x;k gS vkSj Hkfo"; ds vuqla/kku (future research)

ds laHkkfor fn’kkvksa (potential directions) ij Hkh ppkZ dh xÃ gSA
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çkjfEHkd tkudkjh ,oa ifjHkk"kk,a

bl [kaM esa ge ikbFkkx¨js;u vLQqV leqPp; ä dh dqN cqfu;knh vo/kkj.kkvksa ds lkFk lkFk mlds dqN
çkjfEHkd igyqvksa d¨ çLrqr djsaxs t¨ dh bl 'k¨/k i= ds fy, vko’;d gSA

ifjHkk"kk [1] ekuk fd X ,d lkoZf=d leqPp; (Universal Set) gSA rc ,d ikbFkkx¨js;u vLQqV
leqPp; d¨ fuEufyf[kr leqPp; ls ifjHkkf"kr fd;k tkrk gS:

 P PP x, (x), | x X   

tgka] P (x) : X [0,1]   rFkk P (x) : X [0,1]  ] lnL; x ds leqPp; P esa Øe’k% lnL;rk dh d¨fV

,oa vlnL;rk dh d¨fV d¨ n’kkZrk gSA bu n¨u ä d¨fV ds fy, fuEufyf[kr 'krZ gS:

   2 2

P P0 (x) (x) 1    

;gk ¡  l a' k; dh d¨ fV ;k vfu/ k k Z ; Zr k dh d¨ fV (deeree of indeterminacy) ]

   2 2

P P P(x) 1 (x) (x)      ] fdlh lnL; x ds leqPp; P esa lnL;rk ;k xSj&lnL;rk ds ckjs esa

vfuf’prrk crykrh gSA ;gk¡ ;qXe P P(x), (x)     dks ,d ikbFkkxksjs;u vLQqV la[;k (Pythagorean

Fuzzy Number) dgk tkrk gSA

ifjHkk"kk [2] ekuk fd p ,    ,d ikbFkkx¨js;u vLQqV la[;k (Pythagorean Fuzy Numbers)

gSaA rc s(p) d¨ p dk Ld¨j Qyu (Score function) dk eku dgk tkrk gS] tgka :

2 2s(p) ( ) ( )    ; s(p) [0,1]

mnkgj.k 1 ekuk fd n¨ 1p 0.7,0.3  vkSj 2p 0.4,0.6  d¨Ã n¨ ikbFkkx¨js;u vLQqV la[;k,a

gSaA rc 1s(p ) 0.40  vkSj 2s(p ) 0.20   Øe’k% 1p  vkSj 2p  ds Ld¨j Qyu ds eku gSaA

ekuk fd 1 1 1p ,    rFkk 2 2 2p ,    d¨Ã n¨ ikbFkkx¨js;u vLQqV la[;k,a gSaA 1s(p )  rFkk

2s(p )  Øe’k% 1p  rFkk 2p  ds Ld¨j Qyu ds eku gSaA lkFk gh 2 2
1 1 1h(p )     ,oa 2 2

2 2 2h(p )     Øe’k%

1p  rFkk 2p  ds ;FkkFkZrk Qyu ds eku gSaA rc :

vxj 1 2s(p ) s(p )  g¨ r¨ 1p  d¨ 2p  ls N¨Vk 1 2(p p )  dgk tkrk gSA

vxj 1 2s(p ) s(p )  g¨ r¨ 1p  d¨ 2p  ls cM+k 1 2(p p )  dgk tkrk gSA

vxj 1 2s(p ) s(p )  rc 1p  rFkk 2p  ,d gh lwpuk,¡ 1 2(p p )  çnku djrs gSaA

ikbFkkx¨js;u vLQqV la[;kvksa ds fy, x¨ykdkj nwjh ekiu fof/k

ekuk fd p ,    ,d ikbFkkx¨js;u vLQqV la[;k gS] tgka 2 20 1     rFkk la'k; dh d¨fV

2 21      gSA vr% 2 2 2 1     A
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vr% ge ;g dg ldrs gSa fd f=d (triplet) ( , , )   ] bdkÃ f=T;k (unit radius) vkSj ewy fcanq

(origin) (0,0) ij dsafær x¨ykdkj lrg (spherical surface) ij fLFkr gSA bl çdkj ge n¨ ikbFkkx¨js;u
vLQqV la[;kvksa ds chp dh x¨ykdkj nwjh (spherical distance) d¨ çkIr dj ldrs gSa] t¨ bl çfrcaf/kr
x¨ykdkj lrg (restricted spherical surface) ij g¨rh gSA

ifjHkk"kk eku yhft, fd A vkSj C x¨ykdkj lrg (spherical surface) ij n¨ fcanq gSa] ftuds

funZs’kkad (coorinates) Øe’k% 1 1 1(x , y , z )  vkSj 2 2 2(x , y , z )  gSaA r¨ bu n¨ fcanqvksa ds chp dh x¨ykdkj nwjh

(spherical distance) d¨ fuEufyf[kr lw= }kjk ifjHkkf"kr fd;k tkrk gS:

     2 2 2

SP 1 2 1 2 1 2

1
D (A,C) arccos 1 x x y y z z

2
           

 (1)

bl lw= d¨ 'kkfey djrs gq,] n¨ ikbFkkx¨js;u vLQqV la[;kvksa ds chp dh x¨ykdkj nwjh d¨ fuEu
çdkj ls ifjHkkf"kr fd;k tkrk gS:

ifjHkk"kk eku yhft, fd 1 1 1p ,    vkSj 2 2 2p ,    ikbFkkx¨js;u vLQqV la[;k,a gSa] ftuds

vYij¨/kdrk d¨Vh] Øe’k% 1  vkSj 2  gSaA r¨ bu n¨ ikbFkkx¨js;u vLQqV la[;kvksa ds chp dh x¨ykdkj nwjh

(spherical distance) d¨ fuEufyf[kr çdkj ls çkIr fd;k tk ldrk gS:

     2 2 2

SP 1 2 1 2 1 2 1 2

2 1
D (p ,p ) arccos 1

2
                

 (2)

;gk¡ nwjh eki dk eku [0,1]  ds varjky esa çkIr fd;k tk lds] blds fy, 
2


 ?kVd (factor) ls xq.kk

fd;k x;k gSA

3&vk;keh T;kfefr (3&Dimensional Geometry) ls ge tkurs gSa fd vxj 1 1 1( , , )    vkSj

2 2 2( , , )    d¨Ã n¨ fcUnq g¨ r¨ 2 2 2
1 1 1 1      vkSj 2 2 2

2 2 2     1 A vr% lehdj.k (3) dk

ljyhdj.k djus ij ges x¨ykdkj nwjh (spherical dstance) dk fuEufyf[kr lw= çkIr g¨rk gS:

 SP 1 2 1 2 1 2 1 2

2
D (p ,p ) arccos       



vc ge ge n¨ ikbFkkx¨js;u vLQqV leqPp; ds chp x¨ykdkj nwjh (spherical distance) vkSj

lkekU;hÑr x¨ykdkj nwjh (normalized spherical distance) d¨ ifjHkkf"kr djrs gSaA

ifjHkk"kk eku yhft, fd n¨ ikbFkkx¨js;u vLQqV leqPp;

 i P i P i iP x , (x ), (x ) : x X;i 1,2,3,...,n      vkSj

 i Q i Q i iQ x , (x ), (x ) : x X;i 1,2,3,..., n      gSa] t¨ fdlh lkoZf=d leqPp; (Universal

Set) X ds varxZr gSaA r¨ muds chp dh x¨ykdkj nwjh vkSj lkekU;hÑr x¨ykdkj nwjh d¨ fuEu çdkj ls
ifjHkkf"kr fd;k tkrk gS:
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x¨ykdkj nwjh:

n

SP P i Q i P i Q i P i Q i
i 1

2
D (P,Q) arccos (x ) (x ) (x ) (x ) (x ) (x )



         

tgka SP0 D (P,Q) n  .

lkekU;hÑr x¨ykdkj nwjh:

n

NS P i Q i P i Q i P i Q i
i 1

2
D (P,Q) arccos (x ) (x ) (x ) (x ) (x ) (x )

n 

         

tgka NS0 D (P,Q) n  -

ifjHkk"kk eku yhft, fd   1 1j 1jP , : j 1,2,3,...,n     vkSj   2 2 j 2 jP , : j 1,2,3,...,n   

d¨Ã n¨ ikbFkkx¨js;u vLQqV la[;kvksa ds leqPp; gSaA jw ] j  oka ?kVd dk otu (weight) gS] ;kuh

j0 w 1   vkSj n
i 1 jw 1  ] T

1 2 nw (w ,w ,...w )  r¨ 1P  vkSj 2P  ds chp dh Hkkfjr lkekU;hÑr x¨ykdkj

nwjh (Weighted Normalized Spherical Distance) d¨ fuEu çdkj ls ifjHkkf"kr fd;k tkrk gS:

n

NS 1 2 j 1j 2 j 1j 2 j 1j 2 j
j 1

2
D (P ,P ) w arccos

n 

          (6)

mnkgj.k 2:

eku yhft, fd  1P 0.6,0.3 , 0.8,0.2 , 0.5,0.4  vkSj  2P 0.7,0.2 , 0.7,0.3 , 0.9,0.1 ]

n¨ ikbFkkx¨js;u vLQqV leqPp; gSa] vkSj muds ?kVd ds otu dk lfn’k Tw (0.2,0.5,0.3)  fn, x, gSaA

r¨ 1P  vkSj 2P  ds chp dh Hkkfjr x¨ykdkj nwjh (Weighted Spheical Distance) NS 1 2D (P ,P ) 0.0499

gSA

cgq&ekunaM fu.kZ;u leL;kvksa ds fy, V‚fIll i)fr

bl [kaM esa] ge cgq&ekunaM fu.kZ;u leL;k ij fopkj djsaxs] tgka leL;k esa fufgr tkudkjh d¨
ikbFkkx¨js;u vLQqV la[;kvksa ds :i esa fy;k x;k gS] vkSj bl leL;k d¨ gy djus ds fy, ge x¨ykdkj
nwjh ekiu fof/k dk mi;¨x djsaxsA

eku yhft, fd  1 2 3 mA v ,v , v ,..., v ] (m 2)  fodYi ä (alternatives) dk ,d leqPp; gS vkSj

 1 2 3 nC C ,C ,C ,...,C ,(n 2)   ekunaM ä (criteria) dk ,d leqPp; gSA T
1 2 3 nw (w ,w ,w ,...,w )  Hkkj

lfn’k (wight vector) gS] tgka jw , j  &osa ekunaM dk Hkkj gSA lkFk gh] j0 w 1   vkSj n
i 1 jw 1  - eku

yhft, fd ikbFkkx¨js;u vLQqV la[;k,a ij ij,   i&osa fodYi ds fy, j&osa ekunaM ds ewY;kadu eku

(assessment value) d¨ n’kkZrk gS] vFkkZr~ j i ij ijC (v ) ,    tgka ij ] i&osa fodYi ds fy, j&osa ekunaM
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dh lnL;rk d¨fV (membership degree) vkSj ij , i&osa fodYi ds fy, j&osa ekunaM dh vlnL;rk d¨fV

(non&membership degree) d¨ n’kkZrk gSA  j i m n
R C (v )


  ikbFkkx¨js;u vLQqV fu.kZ; vkO;wg

(Pythagorean fuzzy decision matrix) d¨ n’kkZrk gSA

11 11 12 12 1n 1n

21 21 22 22 2n 2n

m1 m1 m2 m2 mn mn

, , ... ,

, , ... ,
R

...

, , ... ,

      
         
        

  

çLrkfor fof/k dh çfØ;k

bl fof/k esa] lcls igys ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy vkSj ikbFkkx¨js;u vLQqV
udkjkRed vkn’kZ gy dh x.kuk dh tkrh gSA fQj] çR;sd fodYi dh bu n¨u ä ls lkekU;hÑr x¨ykdkj
nwjh Kkr dh tkrh gSA rRi’pkr] V‚fIll ds fl)kar dk mi;¨x djds fodYi ä dh lkis{k fudVrk xq.kkad
dh x.kuk dh tkrh gSA var esa] bl xq.kkad ds vk/kkj ij fodYi ä dh jSafdax dh tkrh gS vkSj lcls vPNk
fodYi ¼b"Vre gy½ pquk tkrk gSA

eku yhft, 1J  ykHk ekunaM (benefit criteria) dk ,d leqPp; gS vkSj 2J  ykxr ekunaM (cost

criteria) dk ,d leqPp; gSA rc çR;sd j iC (v )  ds fy, Ld¨j Qyu  j iS C (v )  Kkr fd;k tkrk gSA

budh lgk;rk ls ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy] v  vkSj ikbFkkx¨js;u vLQqV udkjkRed

vkn’kZ gy] v  dh x.kuk fuEufyf[kr lw= ä dk mi;¨x djds dh tkrh gS:

   j j iv C ,max S C (v ) | j 1,2,3,...,n   (7)

   j j iv C ,min S C (v ) | j 1,2,3,...,n   (8)

çR;sd fodYi (alternative) ls ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy vkSj ikbFkkx¨js;u vLQqV

udkjkRed vkn’kZ gy rd dh lkekU;hÑr x¨ykdkj nwjh dh x.kuk dh tkrh gSA fodYi iv  ls

ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy rFkk ikbFkkx¨js;u vLQqV udkjkRed vkn’kZ gy rd dh Hkkfjr

lkekU;hÑr x¨ykdkj nwjh] 
NS iD (v , v )  rFkk 

NS iD (v , v )  d¨ fuEu lw= }kjk çkIr fd;k tkrk gS:

   
n

NS i NS j i j
j 1

D v ,v D C (v ),C (v ) 





                   
n

j ij j ij j ij j
j 1

2
w arccos

n
  



       
 (9)

   
n

NS i NS j i j
j 1

D v ,v D C (v ),C (v ) 




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                   
n

j ij j ij j ij j
j 1

2
w arccos

n
  



       
         (10)

tgka i 1,2,3,...,n -

V‚fIll ds fl)kar ds vuqlkj vxj fdlh fo’ks"k fodYi ix  ds fy, çkIr  NS iD v ,v  dk eku vU;

fdlh Hkh fodYi jx  ds fy, çkIr  PS jD v , v  esa ls lcls N¨Vk g¨] rFkk  NS iD v ,v  dk eku vU; fdlh

Hkh fodYi jx  ds fy, çkIr  NS jD v ,v  esa ls lcls N¨Vk g¨ r¨ iv  d¨ vU; lHkh fodYi¨a esa lcls csgrj

ekuk tkrk gSA fodYi ix  dh ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy vkSj ikbFkkx¨js;u vLQqV

udkjkRed vkn’kZ gy ds lkis{k] lkis{k fudVrk xq.kkad dh x.kuk  V‚fIll fof/k ds ewy fl)kar dk mi;¨x
djds fuEufyf[kr lw= ls dh tkrh gSA

NS i
i

NS i NS i

D (v ,v )
RC(v )

D (v ,v ) D (v ,v )



 
 (11)

la’k¨f/kr fudVrk xq.kkad ;k la’k¨f/kr lwpdkad (revised index) ftls i(v )  ls n’kkZ;k tkrk gS] dk

mi;¨x fodYi¨a dh jSafdax (ranking) fu/kkZfjr djus ds fy, fd;k tkrk gS] t¨ fuEufyf[kr gS:

NS i NS i
i

max i min i

D (v ,v ) D (v , v )
(v )

D (v ,v ) D (v , v )

 

    (12)

tgka  max i NS iD (v ,v ) max D (v ,v ) : i 1,2,3,...,n  

rFkk  min i NS iD (v , v ) min D (v , v ) : i 1,2,3,...,n   . iRC(v )  ;k i(v )  ds vf/kdre eku ds vk/kkj

ij fn, x, fodYi ä dh jSafdax dh tkrh gS] vkSj b"Vre gy (optimal solution) çkIr fd;k tkrk gSA

,Yx¨fjFe (Algorithm):

bl mi&vuqHkkx esa] cgq&ekunaM fu.kZ;u dh leL;k d¨ gy djus ds fy, ,d ,Yx¨fjFe (algorithm)

fn;k x;k gSA ;g ,Yx¨fjFe fuEufyf[kr pj.k¨a esa dke djrk gS:

pj.k 1: fu.kZ; vkO;wg (Decision Matrix) dk fuekZ.k: ikbFkkx¨jl vLQqV la[;kvksa ds lkFk

cgq&ekunaM fu.kZ;u leL;k ds fy,] ,d fu.kZ; vkO;wg  j i m n
R C (v )


  dk fuekZ.k fd;k tkrk gSA ;gka]

j iC (v )  fodYi iv  dk ekunaM jC  ds laca/k esa ewY;kadu (assessment) d¨ n’kkZrk gSA

pj.k 2: ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy vkSj ikbFkkx¨js;u vLQqV udkjkRed
vkn’kZ gy dh x.kuk: Ld¨j Q+aD’ku dk mi;¨x djds ;s n¨u ä fu/kkZfjr dh tkrh gSA

pj.k 3: Hkkfjr x¨ykdkj nwjh dh x.kuk: lehdj.k (9) vkSj (10) dk mi;¨x djds] çR;sd fodYi

iv  dh PyFPIS (v )  vkSj (v )  ls Hkkfjr x¨ykdkj nwjh dh x.kuk dh tkrh gSA
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pj.k 4: lkis{k fudVrk vkSj la’k¨f/kr fudVrk dh x.kuk: lehdj.k (11) vkSj (12) dk mi;¨x

djds] fodYi dh lkis{k fudVrk  iRC(v )  vkSj la’k¨f/kr fudVrk  i(v )  dh x.kuk dh tkrh gSA

pj.k 5: fodYi¨a dh jSafdax vkSj loksZÙke fodYi dk p;u: pj.k 4 ls çkIr lkis{k fudVrk

 iRC(v )  vkSj la’k¨f/kr fudVrk  i(v )  ds vk/kkj ij fodYi ä d¨ jSad (rank) fd;k tkrk gSA iRC(v )

;k i(v )  dk eku ftruk cM+k g¨xk] d¨Ã fodYi iv  mruk gh vf/kd okaNuh; (desirable) g¨xkA bl çdkj

lcls cM+s iRC(v )  ;k i(v )(i 1,2,3,...,m)   okys fodYi d¨ loksZÙke (best) fodYi ds :i esa pquk tkrk

gSA

n`"VkUrh; mnkgj.k

fuEufyf[kr mnkgj.k esa] ,d xzkgd] ,d mi;qZDr LekVZQ¨u [kjhnuk pkgrk gSA mlds ikl ikap czkaMsM

LekVZQ¨u ds fodYi gSa: 1 2 3 4v ,v , v , v  vkSj 5v A buesa ls ,d LekVZQ¨u [kjhnus ds fy,] og pkj ekinaM ä

(criteria) ij fopkj djrk gS: dher (cost) 1(C ) ] dSejk (camera) 2(C ) ] jSe (RAM) 3(C ) ] vkSj cSVjh

(battery) 4(C ) A bu ekinaM ä ds vk/kkj ij] ,d ikbFkkx¨js;u vLQqV fu.kZ; vkO;wg (decision matrix)

(rkfydk 1) cuk;k x;k gS] t¨ fuEufyf[kr gS :

rkfydk 1: fofHkUu ekinaM ä ds vk/kkj ij] ,d ikbFkkx¨js;u vLQqV fu.kZ; vkO;wg (Pythagorean

fuzzy decision matrix) dk fuekZ.k

ekinaM  
czkaMl 
 

ewY; 
C1 

dSejk 
C2 

jSe 
C3 

cSVjh 
C4 

v1 <0.7, 0.3> <0.6, 0.4> <0.7, 0.6> <0.8, 0.3> 
v2 <0.6, 0.5> <0.5, 0.6> <0.6, 0.4> <0.7, 0.5> 
v3 <0.5, 0.5> <0.8, 0.4> <0.7, 0.3> <0.7, 0.4> 
v4 <0.5, 0.3> <0.6, 0.7> <0.6, 0.2> <0.5, 0.6> 
v5 <0.4, 0.6> <0.8, 0.1> <0.5, 0.5> <0.7, 0.3> 

 tgka 0.7,0.3  ;g n’kkZrk gS fd fodYi 1v  dl©Vh 1C  d¨ fdruk larq"V djrk gS vkSj fdruk

vlUrq"V djrk gSA ;g ekurs gq, fd Q¨u dk dSejk (camera)] jSe (RAM) vkSj cSVjh {kerk (battery

capacity) ykHkdkjh ekinaM (benefit criteria)]  1 2 3 4J C ,C ,C  gSa] vkSj Q¨u dh dher (cost) ykxr

ekinaM (cost criteria)]  2 1J C  gSA bl çdkj] fu.kZ; ysrs le; dSejs dh xq.koÙkk] jSe vkSj cSVjh {kerk

d¨ vf/kdre djus dh d¨f’k’k dh tkrh gS] tcfd Q¨u dh dher d¨ U;wure djus dh d¨f’k’k dh tkrh

gSA blds ckn] ikbFkkx¨js;u vLQqV ldkjkRed vkn’kZ gy (v )  vkSj ikbFkkx¨js;u vLQqV udkjkRed

vkn’kZ gy (v )  dh x.kuk dh tkrh gSA

 v 0.4,0.6 , 0.8,0.1 , 0.7,0.3 , 0.8,0.3 

 v 0.7,0.3 , 0.6,0.7 , 0.5,0.5 , 0.5,0.6 



Formerly UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 23, Issue 2, Apr.-Jun. 2025

28 iwoZ esa ;wthlh ds;j lwph esa vuqeksfnr 'kks/k tuZy foKku izdk'k, ISSN : 1549-523-X, o"kZ% 23, vad 2, vizSy&twu 2025

fQj] rkfydk 2 esa çR;sd fodYi i(v )  dh bu ldkjkRed vkSj udkjkRed vkn’kZ gy ls Hkkfjr

x¨ykdkj nwjh dh x.kuk dh tkrh gSA

rkfydk 2: fofHkUu fodYi i(v )  dh ldkjkRed vkSj udkjkRed vkn’kZ gy ls Hkkfjr

x¨ykdkj nwjh

 DNS(vi,v
+) DNS(vi,v

–) 
v1 0.0550 0.040 
v2 0.048 0.033 
v3 0.026 0.049 
v4 0.065 0.026 
v5 0.012 0.063 

 
var esa] rkfydk 3 esa çR;sd fodYi i(v )  dh lkis{k fudVrk  iRC(v )  vkSj la’k¨f/kr fudVrk

 i(v )  Kkr dh tkrh gS:

rkfydk 3: fofHkUu fodYi i(v )  dh lkis{k fudVrk  iRC(v )  vkSj la’k¨f/kr fudVrk

 i(v )

 RC(vi) (Rank)  (vi) (Revised rank) 
v1 0.421 -3.948 
v2 0.407 -3.476 
v3 0.653 -1.388 
v4 0.285 -5.003 
v5 0.840 0 

 ;gk¡ ge ns[krs gSa fd] lkis{k fudVrk (Relative index)] iRC(v )  ds vuqlkj] fodYi ä dh jSafdax

(ranking) bl çdkj gS: 5 3 1 2 4v v v v v    ] ftuesa ls 5v  lcls vPNk fodYi gSA gkykafd] la’k¨f/kr

lwpdkad] i(v )  ds vuqlkj] fodYi¨a dh jSafdax bl çdkj gS: 5 3 2 1 4v v v v v    A ;gka Hkh] lcls vPNk

fodYi 5v  gh gSA

fu"d"kZ vkSj Hkfo"; dh laHkkouk;sa

izLrqr 'kks/k i= esa] ikbFkkxksjs;u vLQqV leqPp;ksa vkSj vkn'kZ gy dh lekurk ds vk/kkj ij ojh;rk
Øe dh rduhd (TOPSIS) ds lkFk xksykdkj nwjh ekiu fof/k dk vi;ksx djds LekVZQksu p;u tSlh
leL;kvksa dks gy djus dk ,d vklkku vkSj izHkkoh rjhdk crk;k x;k gS] tks vfuf'prrk dks lVhd :i
ls laHkkydj fu.kZ; ysus esa enn djrk gSA Hkfo"; esa bl fof/k dks vkSj ifj"Ñr fd;k tk ldrk gSA bls
LokLF; lsok ;k f'k{kk tSls {ks=ksa esa vktek;k tk ldrk gSA cM+s MsVk lewgksa ij bldh ekiuh;rk dk ijh{k.k
fd;k tk ldrk gSA
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'k¨/k i= esa ç;qDr vaxzsth 'kCn¨a dh lekukFkhZ fgUnh 'kCnkoyh

Alphabetically sorted terminology in 
English 

o.kZekyk vuqØfer fgUnh 'kCnkoyh 
Decision Matrix fu.kZ; vkO;wg 
Fuzzy set vLQqV leqPp; 
Hesitation degree  la'k; dh dksfV 
Imprecision  vifj'kq)rk 
Indeterminacy vfu/kkZ;Zrk dh dksfV 
Intuitionistic Fuzzy sets vUrKkZuoknh vLQqV leqPp; 
Membership degree lnL;rk dksfV 
Multi Criteria Decision Making cgq&ekunaM fu.kZ;u 
Non-Membership degree vlnL;rk dksfV 
Normalized Spherical Distance lkekU;hÑr xksykdkj nwjh 
Pythagorean Fuzzy Number ikbFkkxksjs;u vLQqV la[;k 
Relative Closeness Coefficient  lkis{k fudVrk xq.kkad 
Revised Closeness Coefficient  la'kksf/kr fudVrk xq.kkad 
Spherical Distance Measurement xksykdkj nwjh ekiu 
Test of order of preference by similarity to 
ideal solution (TOPSIS) 

vkn'kZ gy dh lekurk ds vk/kkj ij ojh;rk 
Øe dh rduhd 

Weighted Normalized Spherical Distance Hkkfjr lkekU;hÑr xksykdkj nwjh 
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