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BOLUM 1
GIRIS

Farkli belirsizlik tipleri ile basa ¢ikabilmek igin ¢ok farkli matematiksel
modellemeler kullanilmaktadir. Ancak bu belirsizlikleri igeren kavramlari klasik
matematik mantiginda aciklamak her zaman miimkiin degildir. Ozellikle dogruluk
degeri goreceli ifadelerde bu durumu daha da zorlastirir. Ornegin “kiiciik giizel kiz ”
ifadesinde bir kesinlik olmadigindan klasik matematik mantig1 bu ifadeyi bir 6nerme
olarak kabul etmemektedir. Bu belirsizlikleri igeren kavramlar1 matematiksel olarak
ifade edebilmek amaciyla olasilik teorisi, aralik matematigi, bulanik kiimeler
teorisi, sezgisel bulanik kiimeler teorisi gibi bir¢ok teori ortaya atilmistir. Bu teoriler
arasinda en ¢ok kullanilanlardan birisi olan Zadeh [9] tarafindan gelistirilen bulanik
kiime teorisidir. Bu bulanik kiime teorisi, bir X evrensel kiimesinin elemanlarini
[0,1] arahigina gotiiren bir iyelik fonksiyonu yardimi ile insa edilmistir.
Smarandache [1] 1998'de uyelik fonksiyonu ve Uyelik olmama fonksiyonunun bu
kisitlamasi, belirsizlik igeren problemler i¢in modelleme sikintisinin (stesinden
gelmek icin neutrosophic kiime teorisi ad1 verilen yeni bir kiime teorisi sunmustur.
Daha sonra 2010 yilinda Wang ve ark.[2] tarafindan neutrosophic kiimelerin 6zel
hali olan tek degerli neutrosophic kiime teorisi gelistirilmistir. Bu kiime teorisi
birbirinden bagimsiz [0, 1]araligina tanimli ti¢ fonksiyon yardimiyla insa edilmistir.
Yani iiyelik fonksiyonu yerine dogruluk fonksiyonuT, € [0,1], Uyelik olmama
fonksiyonu yerine yanhslik fonksiyonuF, € [0,1] ve ilave olarak kararsizlik tiyelik
fonksiyonu I, € [0,1] kullanilarak insa edilmistir. Buradaki dogruluk iyelik
fonksiyonu ve yanlislik iiyelik fonksiyonunun [0, 1] araliginda birbirinden bagimsiz
olmasi, sezgisel bulanik kiimeler kullanilarak yapilan modellemelerden daha esnek
ve daha gergek¢i olmasini saglamaktadir. Ayrica bir konu hakkinda bir birey her
zaman tam olarak bilgi sahibi olmayabilir. Bu durumda kararsizlik iiyelik
fonksiyonu I, € [0,1] devreye girmektedir ve bir¢ok belirsizlik igeren olayin

modellenmesi i¢in olduk¢a genis bir yer olusturmaktadir.



Bu belirsizlik iceren problemlerde karar verici veya vericiler ¢ok kriter ile
belirli alternatifler arasindan bir se¢cim yapmaktadir. Bu se¢im surecinde gok kriterli
karar verme problemleri 6nemli bir karar bilimi olarak yer almaktadir. Giincel
uygulamalarda karar vericiler bu problemlerin ¢éziimind belirsizlikten veya eksik
bilgiden dolay1 tam olarak belirleyemez. Bunun bir sonucu olarak bu problem tiirleri
kesin sayilarla ifade edilemezler. Bunun igin belirsizligi ifade edecek olan;
neutrosophic kimeler teorilere ihtiya¢ duyulmaktadir. Son zamanlarda birgok
aragtirmaci tarafindan neutrosophic kiimeler[1,5,6,8,11,12,14,16,17,18], bipolar
neutrosophic kimeler Gzerine [3,10,19,20,21,22] tekrarli neutrosophic kiimeler
Uzerine [4,7,8,13,15] gibi ¢alismalar yapmislardir.

Bu kitap da ilk olarak, neutrosophic kiime, bipolar tekrarli neutrosophic
kiimeler tanimlanmis, bipolar tekrarli neutrosophic kiimeler ile ilgili bazi temel
bilgilere yer verilmistir. Sonra, tanimlanmis olan kiimelerin bazi O6zellikleri
incelenmis, operatorler ve teoremler tanimlanmis ve ispatlanmistir. Konunun daha iyi
kavranmasi i¢in niimerik orneklerle islemlerin pekistirilmesi saglanmigtir. Kitabin
son bolimii olan besinci bolimde, Onceki boélimlerde elde edilen sonuglara

ayrilmstir.



2. BOLUM
NEUTROSOPHIC KUMELER
2.1 BIPOLAR NEUTROSOPHIC KUMELER

Tanmim 2.1.1[1]X evrensel bir kimeVx € X, 07<sup T4(x) < sup I,(x) < sup F4(x)<
3* olmak Uzere, T,: X —]0~17[,I;: X —=]071*[ ve F4;: X —]0~1*[ fonksiyonlari

ile X Gzerinde A bir neutrosophic kiime
A = {(x,Ty(x), [;(x), F4(x)): x € X}

ile tammlanir. Burada T,(x), I4(x) ve F,(x) swrasiyla dogruluk, kararsizlik ve

yanlislik derecesidir.

Tanmm 2.1.2 [2] X evrensel bir kimevx € X, 0 <supT,(x) <suply(x) <
supF,(x) <3 olmak (zere T,.:X —[01],1;:X —>[0,1] ve Fu:X —[01]

fonksiyonlar1 ile X Uzerinde A tek degerli neutrosophic kiime
Ans = {(x, Ty (x), La(x), Fa(x)): x € X}

ile tanimlanir. Burada T, (x), I,(x) ve F,(x) sirasiyla dogruluk, kararsizlik ve

yanlishik derecesidir.

Tamm 2.1.3 [3] X evrensel bir kime vxeX , T' 1", F":X >[L0] ve

T7,17,F : X —[-1,0]olmak iizere X tzerinde Agys bipolar neutrosophic kiime

Ags ={<x,T+(x), 1 (x), F*(x), T~ (x),17(x), F‘(x)>: Xe X},
Seklinde tanimlanir. Bipolar neutrosophic kiime teorisinde pozitif Gyelik dereceleri
T7(x), 17(x), F7(x) negatif tyelik dereceleri T~ (x), 1 (x),F (x), Vx € X dogruluk,

kararsizlik ve yanlislik derecesini gosterir.



Tanim 2.1.4 [3]

Agns Ve Bpys iKi tane bipolar neutrosophic kiime olsun;

A :{<x,Tl*(x), L7(x), B (), T (%), 1,7 (%), F{(x)>: Xe X}

ve

Bovs = ({4 T, (01, (0. F (0T, (), 1,7 (%), F, () :xe X

TH0)<T, () 17,00 < 1,7 (), F71 () 2 K, (%),

ve

T5(0)2T, (), ()21, R (X)<F7(X)

1S€ ABNS c BBNS Vx € X, altkiime denir.

Tamm 2.1.5 [3]

Agns Ve Bgns iki tane bipolar neutrosophic kiime olsun;

Aens = {<X,T1+(X), L7 (x), R (0, T, (%), 1,7 (%), Fl_(x)>: Xe X}

ve
Beys = {<X1T2+(X)’ 1,"(x), K, (X), T, (X), I, (X), F{(X)> (X € X}
Apns = Bpns s VX EX

TH(X)=T,"(x), I''(x)=1,"(x), F",(x)=F,"(x),
Ve
T0)=T,7 (%), 1,00 =17,(x), i (X)=F,"(x)



Tanim 2.1.6 [3]

Agns Ve Bpys iKi tane bipolar neutrosophic kiime olsun;

A :{<x,Tl*(x), L7(x), B (), T (%), 1,7 (%), F{(x)>: X e X}
ve
Beys = {<X,T2+(x), L"), F, (), T, (x), 1,7 (x), Fz‘(x)> X e X}
Agys timleyeni Ay seklinde gosterilir. , Vx € X
T 0)={}-T,(x), 1,.70)=fL}=1,700, F. () ={L'}-F,"(x)

ve

Te QO={}=T, (), 1o (=1}, (%), F(x)={l'}-F, (x)

Tanim 2.1.7 [3]

Agns Ve Bpys iKi tane bipolar neutrosophic kiime olsun;

A :{(x,Tj(x), L7(x), B (), T (%), 1,7 (x), F{(x)>: Xe X}

ve
Beys = {<X!Tz+ (), 1,7(0), F,"(x), T, (X), I, (X), F, (X)> ‘Xe X}
Kesigim
(xmin(r; (0.7, 00, A= O ma (00, F, (), max(T; (0,7, (0,
(ABNS M BBNS)(X) =

LZIZ_(X),min((F[(X), F, (X)) ):xeX



Tanim 2.1.8 [3]

Agns Ve Bgns iki tane bipolar neutrosophic kiime olsun;

A :{(x,Tj(x), L7(x), B (), T (%), 1,7 (x), F{(x)>: Xe X}

ve
Beys = {<X’Tz+ (x),1,7(0), K, (x), T, (X), I, (X), F{(X)> D e= X}
Birlesim
(xmax(ry (0., 0), L0, ming(r (0, (0,
(Ags Y Bays )(X) =

oY ;max((F(x),F, () )ixeX

min(Tf(x),T;(x)),%

Tamm 2.1.9 [3] &, = ( T}, If, F}, Ty, I7, Fy Yve d, = ( T, I, B, Ty 15, Fy )
iki tane bipolar neutrosophic say1 olsun; 1>0.

i Ad; =(1-1-THYUDHY, FE-(TDA -4 -0 - A = (=F7)Y)
i. af =((THL1-A-IHE1 -1 =-FOL -0 = TN, = (=10 A =(=FD)*)
i, d, +d, =
(T 4T =TT 13 PR =T Ty, = (=17 =1y =1y Iy), —(=F; —=F; =F{ F3) )
iv. dq. 8y =T/ TS 41 — I Ff+Ff — FYES, — (=T =Ty —
T;T7),—Iil;,—F Fy )



2.2 NEUTROSOPHIC COKLU KUMELER
Tamm 2.2.1 [4]
‘U evrensel bir kiime olsun. U Uzerinde A neutrosophic ¢oklu kiimesi (NMS)

asagidaki gibi tanimlanir.

A = (< u, (1 (), 12 @), .ty ()), (v (), v3 (), ... v (1)), (W (), W (), .. why(u)) =2 € U}

burada

(W), p (), ... pf (w): U - [0,1],

v (W), v W), .. v (w): U - [0,1],
ve

wy (w), wi W), .. wh (w): U - [0,1]
Oyle ki

0 < supu’y(u) + supvl (u) + supwy (u) < 3
(i=12,..,P)ve
(1), 12 @), iy @) ), (V). v (), v () ) amd (Wl ), wiy (), . Wy ()
Tamm 2.2.2 [4,5,6] A, B € NMS(U) olsun.
Eger u'y(u) < puh(w), i = 1,2, ... P ise, A ya B nin Nm-altkiimesi denir ve A € B
ile gosterilir, v4 (u) = vi(w), wh(w) > wi(u),Vu e Uvei=1.2,..P.
Tamm 2.2.3 [4,5,6] A, B € NMS( U) olsun.

Eger ,ufﬂ(u) = u%(u), i =1,2,..Pise, A,B ye esittir denir ve A = B ile



gosterilir, v4, (w) = vi(w), wh(u) = wi(w),vu e Uandi =1,2,..P.

Tanim 2.2.4 [4,5,6] A, B € NMS(U) olsun.

A nin tiimleyeni A€ seklinde gosterilir ve

AC =< u, (Wi (), wh (W), . whw), (vh ), vh@W), .. v W), (s} @), 12 @), .. uf W) >:u € U3
Seklinde tanimlanir.

Tamm 2.2.5 [4,5,6] A, B € NMS(U) olsun.

pLw)=0vevi(w) = wi(w)=1Vu€U,i=12,..P.A yabos kiime denir ve
@ ile gosterilir.

Tamim 2.2.6 [4,5,6] A, B € NMS(U) olsun.

pL(w) =1ve vi(w) = wh(w) =0vu € Uandi = 1,2, ... P. A yaevrensel kiime
denir ve U ile gosterilir.

Tamim 2.2.7 [4,5,6] A, B € NMS(U) olsun.

A ve B birlesimi A U B = C ile gosterilir ve

€ = (<, (p2an), 2, .. l2 W), (vE (W), v3@W), .. vE@W) ), (W (w), wE(w), .. wE (w)) >:u € U3
fle tanimlanir. Buradan

pt = u (W) v ips ), vh=vhw) Avsw), wp = wh(w) Awh(u), Vu €U
i=12..P.

Tamm 2.2.8 [4,5,6] A, B € NMS(U) olsun.

A ve B kesisimi A N B = D ile gosterilir ve

D = (< u, (b (), i (W), ..y (W), (vh @), v (w), . v (W), (wh(w), wh(w), .. wh (W) >1u € U
Buradan pj = i (W) V up (W), vp = v W) Avp(w), wp = wig(w) Awp(w),

VuelUi=12,..P.
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Tamm 2.2.9 [4,5,6] A, B € NMS(U) olsun.

A ve B nin toplam1 AFB = U, ile gosterilir

Uy = (< w, (e, (W), 4, @), iy, (W), (v, (), V3, @), .. 0], (W), (Wi, (), Wi, (), ... W, (u)) > € U3
wiy, = pla ) + pp (W) — ply (). pp (W), vy, = v W). v (W), wy, = wiw). wi(w)
Vueui=1.2,..P.

Tanim 2.2.10 [4,5,6] A, B € NMS(U) olsun

A ve B nin ¢arpimi1 AXB = U, ile gosterilir

Uy = (<, (e, (W, 1, @), .., W), (vh, (), v, (), .. v, (W), (Wi, (), Wi, (W), .. W], (W) >iu € U}
iy, = (W) pp (W), v, = vl () + vp(u) — vy (w). va (),

W{[Z =whWw) +whw) —whw).wiw) Vu €U, i=12,..P.

Tamm 2.2.11 [8]

A={<u, (u}ﬂ(u),uczﬂ(u), ...ugl(u)) , (v}l(u), vZ W), .. vfl(u)) , (W}ﬂ(u),wjl W), ... Wz(u)) =u €U}
Ve
B={<uy, (M;g(u),u%(u), ...ug(u)),(v%; W), v, ...vg(u)),(wé(u), wi(w), ...Wg(u)) =u € U)

A ve B iki tane NMSs olsun.O halde normallestirilmis hamming benzerlik 6l¢cimu

asagidaki gibi tanimlanir;

I

n 4

P
dy(A1,4y) = ij Zﬁifﬂi(xj) (D

j=1 i=1

A>0, ﬂi € [0,1] ve Z?:lﬂi =1, wj € [O,l],Z?zl wj = 1.

Tamm 2.2.11 [7]

A={<u, (u}ﬂ(u),uczﬂ(u), ...ugl(u)) , (v}l(u), vZ W), .. vfl(u)) , (W}ﬂ(u),wjl W), ... Wz(u)) =u €U}

11



Ve
B={<u, (/,t%;(u),/x%(u), ...ug(u)) , (v%; (W), v2(w), ... vg(u)) , (Wzl;(u), wi(w), ... Wg(u)) >:u € U}

A ve B iki tane NMSs olsun.O halde normallestirilmis hamming benzerlik 6l¢cimu

asagidaki gibi tanimlanir;

1/P

P
1
dy(A,B ) = {52 wi [la () — usW)IP + v, (W) = vp@IP + [waq(u) —wp@)Ple  (2)

p >0, w;(i = 1,2,...,p) agirlik vektorleri. x;(i = 1,2, ..., p) ayricaw; = 0 ve

Z?:l Wl = 1.

12



3.BOLUM
3.1 BIPOLAR NEUTROSOPHIC KUMELERIN YENI MESAFE OLCUMU
Tamm 3.1.1 A, ve A, iki tane bipolar neutrosophic kiime, X evrensel bir kiime
olsun. X = {x1x5, ..., X, },
Ay = (x, Ty (), 1T (), Ff (), Ty (), 17 (%), F (%) )
Ve
Ay = (x, TS () , 13 (), F3 (%), Ty (%), 15 (), F7 () ).

bipolar neutrosophic agirlik mesafe 6l¢iimii su sekilde tanimlanir.

=R

n 4 A

dy(A1,4y) = z w; Zﬁi @i(x)) (3)

j=1

A>0,B€[01]and X, B =1, w; € [0,1]and X7, w; = 1

01(x;) = ( |71 (%) ; T ()l , |1 (9) ;H(xjﬂ () ; F;(x,-)|> _

( I CGep) =75 Gepl | I Cep) =t Gl [P () —=F (xf)l)
6 6 6

masx {2+Tf(xj)—11’;(xj)—Ff(xj) , 2+T2’r(xj)—1i(xj)—F2+(xj)}

o) =\ (ot ) o) ) 2077 ) ) )

)

6 6

13



max {2+T1_(xj)_11_(xj)_F1_(xj) 2+T2_(xj)_12_(xj)‘F2_(xj)}

6 ’ 6
—min {2+T1_(xj)—11'6(x]-)—F1_(xj) , 2+T2_(x]-)—12;(xj)—F2_ (xj)}

@3(x;) = T3 (%) - T2+(xj);- I3 (%) = If ()] B T () - Tz—(xj): I; (%) = I7 (%)

Ny T Gy) = T () + F () = FEOg)l |70 () = T (o) + F5 () — Fr ()]
<p4(x]) 4 4

Onerme 3.1.2 1 > 0 igin, mesafe 6lgimii d; (4;, A,) asagidaki dzellikleri saglar:
(H1) 0 <d,;(4,,4,) <1,

(H2) d;(A,,A,) = 0 ancak ve ancak A; = A,;

(H3) da(Ay, A2) = da(Az Ay);

(H4) A; e X, A, S A, C Ajise

d,(A,A3) =d;(A,4,) ved;(A,43) = d; (A4, A3) dir.

Ispat: d;(A;,A,) nin (H1) — (H3). Ozelliklerini sagladigini gérmek kolaydir. Bu
ylizden (H4) ispatliyacagiz.

A; € A, € A; olsun.

T (x) < T () < T3 (), Ty () = T (o) = T3 ()

B ) <30) <I3(), TG = () 215(x) , ve

Ff(x;) = FX(x;) = Ff(x),Fr(x;) <F;(x;) <F3(x),Vx; €X. I¢in asagidaki
bagintilar1 elde ederiz.

1T () = T2 (e | < Ty (o) = T3 e |, TS Ce) = T3 (e | < T () — T (x|,
| T () = T3 ()| < IT7 Ged) = T3 ()|, 1T () = T3 ()| < T ) = T3 ()1
115 (o) = 13 (e | < 15 () = 13 e | 13 () — 13 (e | < 1 () = 13 (),

1y Ce) = I (e | < Iy Ce) = I3 (e | 12 () = I3 ()| < [y () = I3 (),

14



|FiF () — F3 ()| < |FfF () — F3 (el IFS () = F5 ()| < IFF () = F5 (),
|Fr Q) — F5 (x| < |Fr () — F3 (x| 1Fy () — F3 ()| < |Ff () — F3 (),

Oyleyse,
IT1 () = T3 el + 1 () = I e | + |FT () — F5 ()| +
|5 () = Tz ()| + 17 () = I (el + 1F7 () — Fy ()] <
I (i) = T3 el 4 105 () — 15 (e + 1Ff () — F5 ()| +

Ty () — T3 (el + [T () — I3 (e | + |1 F () — F5 (xp),

T3 () = T5" el + 113 () = I35 e | + |FS () — F5™ ()| +

Ty (i) = T3 ()| + 11z () = I3 () + [F5 () = Fs ()] <

IT1 () = T3 el + 11 () = I3 (e | + |FT () — F5™ ()| +

1T () = Ts (el + 117 () = I3 Cep) | + | F () — F3 ()
2+ T (%) — Ig(x]-) — F(x) L2t T (x;) — Ig(xj) — F5f (x))

<2t TS (x) = I3 (%) = F5 (%)
= 6

6 - 6
24 T5(g) 1) - Fi )
- 6

0 < T (%) — T () + I (%) — 13 (%) < T (%) — T () + I (%) — 13 (%)
= 4 = 4

0 < Ty (%) — T (%) + 11 (%) — I3 (%) < T3 (%) — T (%) + I (%) — I5 (%)
= 4 = 4

0 < TS (%) = Ti (%) + Fi (%) = F5' (%) - TS (%) = Tif (%) + Fif (%) — Fif (%)
- 4 - 4
15




0 < Ty (%) — T (%) + Fi (%) — F5 (%) < T3 (%) — T (%) + F (%) — F5 (%)
= 4 = 4

2 () < 0 (x)), 92" (x) < 0 (%), i = 1,234 j =12,..,n,

o : : :
dy(Ay, A3) = dy(Ay, Az) ve dy(Ay, As) = d;(A3,43), 1> 0.
Tamm 3.1.3 A, ve A, iki tane bipolar neutrosophic kiime, X evrensel bir kiime
olsun. X = {x1x5, ..., X, },

Ay = o, T (), 1T (), B (), Ty (), 17 (), Fp () )
and

Ay = (x, TS (%) , 13 (), F3 (%), Ty (%), 13 (), F7 () ).

bipolar neutrosophic agirlik benzerlik 6l¢timii su sekilde tanimlanir.

79)1(A11A2) =1- d)l(AllAZ) (4)

Onerme 3.1.4 A > 0 icin, benzerlik dlcimii 9, ( 4;, A,) asagidaki 6zellikleri saglar:
(HD1) 0 < 9,(A,4,) <1,

(HD2) 9;(A,,A,) = 1 gerek ve yeter sart A; = Ay;

(HD3) 9,( A1, 4z) = 92( 42, 41);

(HD4) A5 € X, A, € A, € A, ise

9,(A,Ay) = 9;( A1, A3) ve 9;( Ay, A3) = 9, (A4, A3) dir.

Tammm 3.1.5 E noktalar kiimesi ve E: bipolar neutrosophic —[0,1] doniisiimii olsun.

Asagidaki sartlari saglayan E ye bir entropy 6l¢lim denir.

(E1) E(A,)=0(minimum) ancak ve ancak A veya A,° crisp kiime;
(E2) E(A;)=1(maximum) ancak ve ancak A;=4;° T (x;) = F{ (x;),
Ty (x;) = Fy (%), 17 (x) =17 (x;) = 0.5 forall x; € X

(E3) A, A, den daha az bulanik ise E(4;)<E(4,)
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T () < T (), FZ () < Ff (), igin T3 () < F3 (xp) ve I () =13 (x;) = 0.5
T (%) 2 Ty (x), F (%) 2 Fy (), igin Ty (x) = F7 (%) ve Iy () = I (x) = 0.5
veya

T () = T (), FZ () = F1 (), igin T3 () = F3 () ve I () =13 (x;) = 0.5
Ti (%) < T (x), Fa () < Fp (o), igin Ty (x) < F3 (x) ve Iy () = I (x) = 0.5
(E4) E(A,)=E(A;°).

Tamm 3.1.5 A; ve A, iki tane bipolar neutrosophic kiime olsun. index mesafe

Olclimii agsagidaki gibi tanimlanir;

dl(Alf AZ)

W) = G, 1y

Onerme 3.1.6 A; ve A, iki tane bipolar neutrosophic kiime olsun. index mesafe
ol¢limii I, (A4, A,) asagidaki 6zellikleri saglar;

(I11) I;(A,,A,) = 0 ancak ve ancak A; = A,;

(I12) I;(A4, A,) = 0 ancak ve ancak d; (A4, 4;) = d; (44, 45,9);

(I3) I;(A1,A;) > +,A; = A,°, A; ve A, tamamen farkli anlamina gelir;

(I4) When A, = A, = A,°, A;ve A, dagilim dl¢iimii maximum degere ulagir.

(I5) I; (A4, A;) < 1 means compare with A,°A; is more similar to A,;

1 (A4, A;) > 1 means compare with 4,4, is less similar to A,.
(16) I;(A1,A,) > 1 ith A,€A4, is | imilarto A

3.2. Tekrarh Neutrosophic Kiimeler i¢cin Hybrid Mesafeye Dayali
Benzerlik Ol¢imi

Tamm 3.2.1. Evrensel bir kiime Uzerinde A ve B iki tane tekrarli neutrosophic
kiime agagidaki gibi tanimlanir:

A = (< u, (15, 15, - 15 W), (v, VAW, . vh @), (wh@w), w3 (W), .. wh W) >iu € U}
Ve

17



B = (< u, (b (), 13 ), ..ty ), (vE @), VW), .. VW) ), (Wh ), wE ), .. wE (w) ) =2 € U3
uly (W), ps (w), vl (w), vh(w), wh (w), wh(uw) € [0,1],Vi=1,2,..P.
w;=0,i=12,..PveYr  w; =1 w;agirlik vektorii.

Genellestirilmis tekrarli neutrosophic agirlik mesafe dl¢timii asagidaki gibi

tanimlanir:

dp(A,B ) = (530 01 (|1l ) — wh )| + [l () = v )|+ [why () — wi (ui)l”]}l/ 5)
P > 0.

Hamming mesafe ve Euclidean mesafe, iki farkli mesafe ol¢timleridir. P = 1,2

oldugunda sirasiyla tekrarli neutrosophic agirlikli Hamming mesafesi, tekrarl

neutrosophic agirlikli Euclidean mesafesini asagidaki gibi tanimlariz.

P
1 . . . . . .
ACAB ) =5 ) o [[Hia ) = s )] + [piaCu) = v )| + wiue) = wh )], ©)
i=1
P 2
1 . . 2 . . 2 . . 2
dy(AB ) = {52 w; ||l () — )| + vl () = vh @) + [wi ) —wh @[]t ()
i=1

(6) ve (7) esitlikleri (5) esitligin 6zel halidir. Oyleyse, mesafe 6l¢iimii i¢in

asagidaki 6nermeleri yazariz.

Onerme 3.2.2 d,, (A, B) mesafe l¢iimii asagidaki dzellikleri saglar p > 0 igin.
(H1) 0 < dy(A,B ) < 1;

(H2)d,(A,B ) = 0 ancak ve ancak A = B ;

(H3)d,(A,B ) =d,(B,A ),

(H4)If A S B C C, C,U da tekrarli neutrosophic ise,d, (A, B ) < dp(A,C)
Ve d,,(B,C) < d,(A,C).

Ispat: d,, (A, B ) nin (H1) — (H3). Ozelliklerini sagladigini gdrmek kolaydir. Bu
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yuzden (H4) ispatliyacagiz.

A S B C C,olsun

uh(w) < pp(w) < pe(w) , v = vi(w) = pbw), whw) = whw) = pt(w), Yu; € U
Ve

i = 1,2, ... P asagidaki bagintilar elde ederiz;

- , P - , P . , P - , P
|Hf/1(ui) —H%(ui)l < |Iif,4(ui) —#E(ui)l s s (uy) —Hé(ui)| < |Hf/1(ui) —ueuy)| ,

vl (up) — v )| < vl () — vi )|

; ; P , - P
vp(u;) — Ué(ui)l < vl w) - Vé(ui)| ,

Wi (u) — wh(up)|| < [why () — wi )|’ s

, . P . . P
wh () —weu)| < |whw) —weu)|
Oyleyse,
i i P i i P i i P
|.u</l(ui) - #B(ui)l + |Vc,4(ui) - VB(ui)| + |W</l(ui) - WB(ui)l
i i P i i P i i P
< |H</1(ui) - Hc(ui)| + |Vc,4(ui) - Vc(ui)l + |W</l(ui) - Wc(ui)| ,
i i P i i P i i P
|HB(ui) - Hc(ui)l + |UB(ui) - Vc(ui)l + |WB(ui) - Wc(ui)l
i i P i i P i i P
< |H</1(ui) - Hc(ui)| + |Vc,4(ui) - Vc(ui)l + |W</l(ui) - Wc(ui)l
d1(A,C) = dy (A, B) Ve dy(A,C) = dy(B,C)icin 1> 0.
Ornek 3.2.3 U evrensel kiimesi iizerinde tekrarli neutrosophic agirlikli Hamming
mesafesi ve tekrarli neutrosophic agirlikli Euclidean mesafesi oldugunu varsayalim.
wq = 0.2, Wy = 0.4, w3 = 0.4.
A = (u, (0.8,0.5,0.6),(0.3,0.1,0.5), (0.2,0.3,0.4))

B = (u,(0.5,0.7,0.6), (0.2,0.3,0.4), (0.1,0.3,0.2))

1w | . . . . .
d(A,B )= 52 w; [|pla ui) = ph )| + [vl (w) — v + [wl(w) — wi(w)|]
i=1
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w1(|ﬂ<1/1(u1) - ﬂ%;(u1)| + |vdlq(u1) - v%(ul)l + |Wdlq(u1) - W%;(u1)|)
=3 +w, (|5 (uy) — ug(u)l + vz (wy) — vi(u)l + Iwi (uy) — wi(uy)|)
+w3(|#3¢1(u3) - H%(u3)| + |175’1(u3) - V%(us)l + |Wc§1(u3) - W%(us)l)

1
= §[0.2(|0.8 — 0.5/ +10.3-0.2] + (0.2 - 0.1])

+0.4(]0.5—-0.7] +10.1 = 0.3| + ]0.3 — 0.3])

+0.4(]0.6 — 0.6] + |0.5 — 0.4] + 0.4 — 0.2])]

Wl =

[(0.2(0.3 + 0.1+ 0.1)) + (0.4(0.2 + 0.2)) + (0.4(0.1 + 0.2))]

d(A,B ) =0,127
1/2

1% . . . . . .
dy(A,B ) = {52 wi [lila(u) = s )| + [l ) = vh | + [wh ) = wh(up)[ ]

i=1

1/2

1
3 [w1(|#<1/1(u1) - ﬂ%;(u1)|2 + |vc}1(u1) - V%(u1)|2 + |Wdlq(u1) - W%;(u1)|2)

tw,(JuZ (uy) — ug () l? + vz (uy) — va(uy)|? + [wi (uy) — wi(uy)|®)
tws (5 (us) — 13 us)|” + |v3 (us) — vius)|” + |w(us) — wi(us)| )]
1 2

(§ [0.2(]0.8 — 0.5[2 + |0.3 — 0.2|% + [0.2 — 0.1|2)}

- i+0.4(|0.5 —0.7]24 0.1 = 0.3]2+ |0.3 — 0.3]%)
+0.4(]0.6 — 0.6]% + 0.5 — 0.4]2 + |0.4 — 0.2|2)]

1
/
= [%{(0,2(0,09 +0,01+0,01)) + (0,4(0,04 + 0,04)) + (0,4(0,01 + 0,04))}] i

d,(A,B ) = 0,157

Tanim 3.2.4

A = (< u, (4 0, 15, - 15 W), (v, v3 W), . vh @), (wh@w), w3 @), .. wh W) >iu € U}

Ve

B = (<, (1, i W), . 15w ), (v @), VW), . VW), (WA (), wE @), .. wE (W) >1u € U)
Iki tane tekrarli neutrosophic kiime. A ve B tekrarli neutrosophic kiimeleri arasinda
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hybrid benzerlik mesafesi su sekilde tanimlanir;

1% . . . . . .
Hybd(A4,B) = ¢ | 5 ) e [luia (u) = o] + [vla ) + vh )| + [wia () = wh o] ) +
i=1

L

1
) . ) . ) . /
(1= @) (GEEy 0 [|1y () — b )| + vl () + vh | + wh () = wh )| ])

Benzerlik ve mesafe dl¢timleri birbirlerinin tamamlayicilaridir. Biri arttiginda digeri
azalir. Yani aralarinda ters orant1 vardir. Bu yiizden,

6,(A,B) =1— Hybd(A,B)
Boylece mesafe 6l¢iimiiniin 6zellikleri, benzerlik 6l¢ltimii iginde saglar.
Uyari; Hybrid benzerlik 6l¢timiinii karsilagtirmak igin, pozitif ideal tekrarli
neutrosophic ¢éziimii ve negatif ideal tekrarli neutrosophic ¢oziimii sirasiyla

asagidaki gibidir;

N <max (y}ﬂ(u),,ufﬂ W), ..uly (u)) + min (vf}l W), vi(w), ..v5 (u)) + min (Wc}l W), wi W), ...wh (u))>
b = 3

B <min (,u}ﬂ W), pGZ W), ...u5 (u)) + max (vf}l W), viw),..v5 (u)) + max (Wc}l W), wi W), ..wh (u))>
$i = 3

(i=12,..n).

Onerme 3.2.5 6, (A, B) benzerlik Sl¢iimii asagidaki dzellikleri saglar p > 0 igin.
(HD1) 0 < 6,(A,B) < 1;
(HD2) 6,(A,B) = 1 ancak ve ancak A = B,

(HD3) 8, (A, B) = 8,(B,A);
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(HD4) If A € B < C, C, U iizerinde tekrarli neutrosophic kiime,
0,(A,C) < 8,(A,B) Ve 6,(A,C) < 6,(B,0).

V u € U evrensel kiimesi lizerinde iki tane tekrarli neutrosophic kiime olsun;

A = (< u, (15, 15, - 15 W), (v, VAW, . vh @), (Wh), w3 (), .. wh W) >iu € U}
Ve
B = (<, (1, W), 1y W) ), (VA @), VW), . VW), (WA (), wE @), .. wE (W) >1u € U)
Oyleyse, mesafe ve benzerlik dl¢iimii arasindaki iliskiye gore tekrarli neutrosophic
benzerlik 6l¢limiinii asagigaki gibi elde ederiz.
6(A,B) =1—Hybd(A,B)
=1 (o (3200 0 [l () — wh | + [0 () + vh )| + [wha () = whw|]) +
(1= ) (GE0y 0 [l ) = s @d|” + v () + v )| + wia () — wé(uolz])l/Z) (8)
Agikcasi mesafe ve benzerlik 6l¢timii arasindaki iligskiyle 6nerme 3.2.5 de (HD1) ve
(HDA4) 6zelliklerini sagladigini ve 6nerme 3.2.2 nin ispatini kolayca gosterebiliriz.

Ayrica, tekrarli neutrosophic benzerlik 6l¢timiinii farkl sekilde de gdsterebiliriz.

1— Hybd(A,B)
1+ Hybd(A, B)

6,(A,B) =

( o (GEr 0 [l () — b ()| + vl () + v )| + |wh () = wh )|]) + )
1- 1
(1= ) (GE0, 0 [|ula () = b @) + vl () + vh )| + |wiy () — wh ()| ]) &
( ¢ (320 w; [l ) — b ()| + [l () + vh ()] + [wly () — whw))]]) + )
1+ )1/2

€

3

(1= 0) (GZhy 0 [|ly () = wh @) + [vly () + vh )| + |wiy () — wh ()|

Oyleyse &, (A, B) benzerlik élctimii 6nerme 3.2.5 de (HD1) ve (HD4) ozelliklerini
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saglar.

Ispat: 6,(A, B), (HD1) ve (HD3) ézelliklerini sagladigini kolayca gosterilir. Bu
yuzden sadece (HD4) 6zelligini gosterecegiz.

0,(A,B) < 6,(A,C) ve 6,(B,C) < 6,(A,C) p > 0 i¢in (HD4) 6zelliginden
1—-68,(A,B) = 1-68,(AC), 1 —5,(B,C) = 1—5,(A,C)
1+6,(AB)<1+8,(AC)vel+6,(B,C) <1+ 6,(AC). Oyle ise asagidaki
esitlikler saglar;

1=dp(AB) _1-dy(AC)  1-dy(BO) _1-dy(AC)
1+ dy(AB)  1+dy(AC) = 1+dy(B,C)~ 1+dy(AC)

8,(A,C) < 6,(A,B) Ve §,(A,C) < 5,(B,C). Oyleyse (HD4) dzelligi saglanir.
Ornek 3.1.6 U evrensel kiimesi iizerinde tekrarli neutrosophic hybrid benzerlik
6lcimi oldugunu varsayalim; w; = 0.2, w, = 0.3, w3 = 0.5.

A = (u, (0.5,0.5,0.3),(0.8,0.1,0.2), (0.2,0.8,0.9))

B = (u,(0.5,0.1,0.6), (0.2,0.3,0.9), (0.6,0.3,0.2))

0.9
ideali = (0.6,0.1,0.2), p = 3 = 0.3

P
i=1

1 . . . . . .
Hybd(A,B) = (‘P (5 w; [l (u) — s u)| + vl (w) + v ()| + |wh(w) — wi (uz)|]> +
P 1/2
1 i i 2 i i 2 i i 2
1-9) (52 w; [l#ﬂ(ui) - Mg(uz)l + |vcﬁl(ui) + Vﬁ(uz)| + |qu(ui) - W’B(ui)| ])

i=1
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w1(|#c1/z(u1) - .U%z(u1)| + |Vc}z(u1) - v%(u1)| + |sz(u1) - W‘le(u1)|)
¢ 3 +‘U2(|.qu(u2) - .U%(uz)l + |V§l(u2) - Vé(u2)| + |Wc§l(u2) - Wé(uz)D
+a)3(|,u‘3ﬂ(u3) - ,u%(u3)| + |v31(u3) - v%(u3)| + |W31(u3) - Wg(u3)|)

1
3 [on ([u% ) = b o[ + [0k ) = vB @[ + W) — whu”)
A=) 4wz (1) — 13| + [vE () — v3w)|” + (Wi (1) — whua)|”)

+ 3 (|1 (uz) — 13 ws)|* + [v3(us) — v3Cus)|* + w3 (uz) — wi (ws)| )]

031
3

[0.2(]0.5 — 0.5]2 + |0.8 — 0.2]2 + |0.2 — 0.6|?)

(
+0'7i+o.3(|0.5 ~0.112410.1— 0324108 — o.3|2)f
+0.5(]0.3 = 0.6]2 + 0.2 — 0.9]2 + 0.9 — 0.2|2)]

+0.3(]0.5-0.1] + 0.1 — 0.3 + 0.8 = 0.3])

0.2(10.5—0.5] +]0.8 — 0.2] + |0.2 — 0.6])
+0.5(10.3 — 0.6] + 0.2 — 0.9] + 0.9 — 0.2])

1
/
\ 2

w|

=0.3 G [(0,2(0,6 +0,4)) + (0,3(0,4+ 0,2+ 0,5)) + (0,5(0,3 + 0,7 + 0,7))])

1
1 /2
+0.7 ([5{(0,2(0,36 +0,16)) + (0,3(0,16 + 0,04 + 0,25)) + (0,5(0,09 + 0,49 + 0,49))}] )

Hybd(A,B) = 0.4935
§(A,B) =1 — Hybd(A,B)
5(A,B) = 0.5065

3.3. TEKRARLI NEUTROSOPHIC KUMELERDE YENI
MESAFE OLCUMU

Tamm 3.3.1 A ve B iki tane tekrarli neutrosophic kiime,

A = {<u, (4 W, 15, - 15 W), (v, vE W), . w5 @), (wh@), w3 @), .. whw) >iu € U}

Ve

B = (<, (1, i W), . 15w ), (v @), VW), . VW), (WA (), wE @), .. wE (W) >1u € U)

tekrarli neutrosophic agirlik mesafe 6l¢iimii su sekilde tanimlanir;
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>R

A

aAB) =Y ai| D Bew | | 10)
j=1

i=1

A>0,p; €[0,1] ve zf.zlﬁj =1, w; €[0,1]ve X1, w; = 1.

|Iliq(ui) - M%(uiﬂ |vdiq(ui) - v%(ui)l |Wdiq(ui) - W%(ui)|
o1 (u;) = + +
9 9 9
max {3+uh(ui>—v§(ui>—w§(ui) ' 3+u%(ui)—vé(ui)—w%(ui>}
(u) = . ? . o0 .
P2(U; —min {3+ucl/1(ui)—vc‘,;(ui)—qu(ui) , 3+u%(ui)—vé(ui)—w%(ui)}
|:uci/l(ui) — up(u) + vp(u) — v (ui)l
p3(u) = 3
|ﬂ<i/l(ui) — uh () + whu) — qu(ui)|
0a(u;) =

3
1 P
05u) = 55 ) [l ) = )| + [wia ) = v )| + |wiy () — why ()]
i=1

1
/2
[ile ) — b )| + vl () — vh | + [wiy () — wh w)|°]

N~

1
e(u;) = 3p _

=1

Onerme 3.3.2 d; (A, B) mesafe dl¢iimii asagidaki 6zellikleri saglar A > 0 igin.
(H1) 0 < d;(A,B) <1;

(H2) d;(A,B) = 0 ancak ve ancak A = B;

(H3) da(A, B) = d(B, A);

(H4) A € B C ¢, C, X iizerinde tekrarli neutrosophic kiime,

dl(cﬂ,B) < dﬂ(cﬂ, 6) ve dA(B, C) < dl(cﬂ, C)
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Proof 8. d; (A, B) nin (H1) — (H3). Ozelliklerini sagladigin1 gérmek kolaydir. Bu
yuzden (H4) ispatliyacagiz.
A S B C C olsun

ua (W) < pup(w) < pg() v (W) = vp(w) 2 ve(w), wh(w) = wi(w) = wiw),

YVueUvei=12,..P.

|Hffz(ui) - ,u:‘é(ul-)| < |:uci/l(ui) - .Ué'(ui)li |.U:l}3(ui) - .Ué'(ui)l < |Hfﬂ(ui) - .Ué(ui)l,

|Uj‘l(ui) - Vé(ui)l < |Vciz(ui) - Ué(ui)l; |U7i3(ui) - U(if(ui)l < |Uj‘l(ui) - Ué(ui)l )

|W<iz(ui) - Wziz(ui)l < |Wjél(ui) - Wé(ui)|; |W%(ui) - Wé(“i)' < |W<il(ui) - Wé(“i)'.

2+ ,ufﬂ(ui) - vjl(ui) - wjl(ui) < 2+ u%(ui) - v%(ui) - wfg(ui) < 2+ uf}(ui) - v}}(ui) - wé(ui)
3 - 3 - 3

|Iif,4(ui) — uh(u) + vh(w) — Vc,iq(ui)l |Mé(ui) — uly () + vl () — Ué(ui)l
0< > < >

|Ilf,q(ui) — up () + wh(u) —wh (ui)| < |Mé(ui) — uly (u) + wh(w) — Wé(ui)|

0<
- 2 2

|Iliq(ui) — M%(uiﬂ + |vdiq(ui) - vqis(ui)l + |Wdiq(ui) - W%(ui)|

< |ﬂ<i/l(ui) - Ilé(ui)| + |vdiq(ui) - vé(“i)' + |Wdiq(ui) - Wé(ui)|;
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P
1 ) ) ) ) . .
=5 E “Ilfﬂ(ui) - H%(ui)l + |chq(ui) - V%(ui)l + |chq(ui) - Wyls(ui)”

P
1
—PZHM(ul) )|+ vl ) = v + [wly ) = wis )|

|y () — b ()| + vy () — v up)|” + |wiy () — wi ()|
< ke u) — phu)|” + vl (u) — vEQuy)|” + [wia (u) — wiup)|;

P 1/2
1 . . . . . .
{52 [k ) = mh @[ + [vla ) = vh)|” + [wh ) - w;g<ui>|2]}

p Yy
1 . . . . . .
< {§Z[|u5ﬂ(ua — )| + vk () — vi)|” + [wh () — wé(ul-)|2]}

dy(A,B) < d;(A,C)vedy(B,C) <dy(A,C)iginA > 0.

Tanim 3.3.3

A = (<, (1), 1 (), - 15 ), (vH (), 3 @), - w5 (), (wh (0, Wi (W), .. wh(w)) > € U}

ve

B = (< u, (b (), 13 (), ..ty @), (vE @), VW), .. VW) ), (Wh ), wE a0), .. wE (w) ) =2 € U3

Iki tane tekrarli neutrosophic kiime. A ve B, arasinda tekrarli neutrosophic hybrid
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benzerlik 6l¢limii su sekilde tanimlanir;

191(:/4,3) =1- dl(c/q,B)

Onerme 3.3.4 1 > 0 icin, benzerlik dl¢imi 9, ( A, B) asagidaki 6zellikleri saglar:
(HD1) 0 < 9,( A, B) < 1;

(HD2) 9,(A,B) =1 ancak ve ancak A = B;

HD3) 9,( A, B) = 9,( B, A);

(HD4) A € B € ¢, C, X de tekrarli neutrosophic kiime 9, ( A, B) = 9,( A, C) ve
9,(B,C) 2 9,(A,C).

Tanmim 3.3.5 . ¢ noktalar kiimesi ve ¢: ¢oklu neutrosophic —[0,1] déniisiimii olsun.

Asagidaki sartlar1 saglayan ¢ ye bir entropy 6l¢tim denir.
(E1) ¢(cA)=0(minimum) ancak ve ancak A or A€ is a crisp set;

(E2) ¢(A)=1(maximum) ancak ve ancak A=A°, i.e. uy(w;) = wi (), vy () =
0.5forallueU

(E3) ¢(A)<E(B) ise A, B den daha az bulaniktir.

pl () < ph(w), wh(uy) < whw), for ph(w) < whw) and vl (w;) = vi(w) =

0.5
veya

pl () = ph(w), wh(u) = wh(wy), for ph(w) = wh(w) and vh(w) = vi(u) =

0.5

(E4) $(A)= p(A°).

Oneri 3.3.6 Baz1 durumlarda sadece A ve B arasindaki mesafe diisiinemeyiz, Ayrica
A ve B¢ arasindaki mesafeyi diisiinmemiz gerekir. A,B iki tane tekrarl

neutrosophic kiime ise aralarindaki mesafe indeksi su sekilde hesaplanir.
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Tamm 3.3.7 A ve B iki tane tekrarli neutrosophic kiime olsun. index mesafe

Ol¢timii agagidaki gibi tanimlanir;

d,(A,B)

HAD = G

Tanim 3.3.8

A={<u, (u}ﬂ(u),uczﬂ(u), ...ugl(u)) , (v}l(u), vZ W), .. vfl(u)) , (W}ﬂ(u),wjl W), ... Wz(u)) =u €U}

Tekrarli neutrosophic bir kiime olsun . Neutrosophic cebirsel geometrik ortalama
(NRAGA) operatoru;

NRAA(4y, 4, ..., Ap) = ((ﬁufﬂs(u)> (Z vl (W) — ﬁvﬂs(u)> <Z wl, (W) - nwﬂ (u)>> (11)

i=1 i=1 i=1

(s =1,2,..p).

Ispat: Tiime varim yontemiyle hesaplayalim. Oncelikle denklem (11),p = 2 icin

sagladigini
ispatlayalim.
2 2 2 2 2
NRAGA(Ay, A,) = <(ﬂ ufﬂs(u)> , (Z v, (u) — 1_[ vjls(u)> , (z Wi, (u) - 1_[ les(u)>>
i=1 i=1 i=1 i=1 i=1

<(uclﬂs(u).uqu(u)) , ((v}ls(u) + qus(u)) - (vqu(u). vfls(u)» , ((W}ls(u) + les(u)) - (Wc}ls(u).wqu(u))))

Eger (11) deki denklem p = k i¢in saglanirsa,

i=1 i=1 i=1 i=1

NRAGA(4;, 4, ..., Ay) = ((ﬁ@gm) <Z vl (W) — ﬁv a,(u ) (Z wl (W) - l_[wﬂ (u)>>(12)

(,u},ls(u).uils(u). ..../,tfﬁls(u)) , ((vc}ls(u) +v4 W+ + vffls(u)) - (vjls(u). vs ). ... vc’fls(u)))

(13)
,((Wc}ls(u) +wi @+ + w(’fls(u)) - (Wc}ls(u). Wfls(u)) . ....Wc’fls(u))

denklem (13) her iki tarafina NRAGA (4y, ) eklenirse:
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NRAGA(A4, Ay, ..., Ax, A1)

(v, @) + v, (@) + - + vl () + vl )
— (vh, (0. v, ). ... v, (). v W)

(Wi, () + w3 () + -+ wi () + Wi () -

(W}ls(u). wjls(u)) W (). WS (W)

(1, o). 12, (). . iy, ().l ) ),

NRAGA(A4, 43, .., Ax, Axs1)

= <<ﬁ Hfﬂs (u)> , (i vl (u) - ﬁ vl (u)> ) (kzﬂ: wh, (w) — ﬁ wl, (u)>>

i=1 i=1 i=1

denklem (11) p = k + 1 igin saglar.

Onerme 3.3.9 A ve B iki tane tekrarli neutrosophic kiime olsun. index mesafe
6lcimu I, (A, B)asagidaki 6zellikleri saglar;

(11) I;(A, B) = 0 ancak ve ancak A = B;

(12) I (A, B) = 0 ancak ve ancak d, (A, B) = d;(A, B°);

(I13) I;(A,B) = +00, A = B¢ oldugunda, A ve B tamamen farklidir;

(I14) A = B = B€ oldugunda, A ve B index dl¢iimii maximum degere ulasir.
(15) I;(A, B) < 1 means compare with B¢A is more similar to B;

(16) I,(A, B) > 1 means compare with B€A is less similar to B.
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4, BOLUM
UYGULAMALAR

4.1 BNSs de Benzerlik ve Mesafe Olciim Metotlar1 Uzerinde Kiimeleme Metodu

Uygulamasi
Adim 1. Denklem (3) ve (4) kullanilarak bipolar neutrosophic kiimelerin benzerlik
olgtimleri hesaplanir. C = (S;;)mxm, benzerlik matrisi olusturulur.

Sij = Sji = (4, 4p) igin ,j =1.2,...,m.

Adim 2. Bileske matrisi islemine tekrar edene kadar devam edilir.

C—C%s (s o2 = g2

¢2* purada denk matris

C>?=CoC= (Si,j)mxm = maxk{min(sik'skj)}mxm
icin, i,j = 1,2, ...,m.

Adm3.c% 2 (C = (5 )mam, denk matris icin, a — kestirim matrisini
Olusturabiliriz;
Co = (5 mxm Of C, where

§a:{0, §i]-<a;
J=1,85; > a;

icini,j =1,2,..,mve a € [0,1] glven seviyesidir.
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Adim 4. Classify A; by choosing deference level a. Line i and k of C, are called

a —congruence if 57; = 5 for all j = 1,2, ..., m. Then 4; should fall into the same

category as Ay.
Ornek 4.1 Bir araba galerisinde dort farkli araba A,,(m = 1,2,3,4). Smiflanacak her

arabanin dort degerlendirme ozelligi var ; (1) x,, yakit tiiketimi, (2) x,, strtinme
katsayisi, (3) x3, fiyat1, (4) x4, rahatlik derecesi. Bu dort 6zellik altinda her arabanin

ozelligi, bipolar neutrosophic veri formunda asagidaki gibi gosterilir;
Adim 1. Misteriler tarafindan karar matrisi asagidaki gibi olusturulur.

Table 1: Miisterinin verdigi karar matrisi

X1

X2

X3

X4

(0.5,0.7,0.2,—0.7,—0.3,—0.6)
(0.8,0.7,0.5,—0.7,—0.7, —0.1)
(0.3,0.4,0.2,—0.6,—0.3,—0.7)
(0.9,0.7,0.2,—0.8,—0.6,—0.1)

(0.6,0.4,0.5,—0.7,—0.8, —0.4)
(0.7,0.6,0.8,—0.7,—0.5,—-0.1)
(0.2,0.2,0.2,—0.4,—0.7, —0.4)
(0.3,05,0.3,—-0.5,—0.5,-0.2)

(0.7,0.7,0.5,—0.8,—0.7, —0.6)
(0.9,0.4,0.6,—0.1,—0.7, —0.5)
(0.9,0.5,0.5,—0.6,—0.5,—0.2)
(0.5,0.4,0.5,—0.1,—0.7, —0.2)

(0.1,05,0.7,—0.5,—0.2,—0.8)
(0.5,0.2,0.7,—0.5,—0.1,—0.9)
(0.7,0.5,0.3,—0.4,—0.2, —0.2)
(0.6,0.2,0.8,—0.5, 0.5, —0.6)

A = 2 ve agirlik vektorleriw; = 1/, (j=1234) ve g; =1/, (i=1234)

olsun. Bipolar neutrosophic kiimeler algoritmasiyla bu dort farkli arabalari

An(m = 1,2,3,4) smiflamak i¢in benzerlik 6lgtimiinii kullanalim.

[1k olarak, her bipolar neutrosophic A, (m = 1,2,3,4) ¢iftleri arasinda mesafe

Olciimii hesaplanir ve sonuclar asagidaki gibi olur;

d(A;,A,) = 0,062743, d(Ay, A3) = 0,072924, d(A,A,) = 0,069644,

d(A,,Az) = 0061299, d(A;, A4) =0,034264, d(Az, As) = 0,04648

Adim 2. Benzerlik matrisini olusturulalim

1 0,937257415
C = 0,937257415 1
~10,927075893  0,938700771

0,930356189 0,965735658
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0,953520184 1



1 0,937257415 0,937257415 0,937257415

c? = 0,937257415 1 0,953520184 0,965735658
~10,937257415 0,953520184 1 0,953520184
0,937257415 0,965735658 0,953520184 1

C? & C oldugundan dolay1 C denk matris degil, hesaplamaya devam ederiz.

1 0,937257415 0,937257415 0,937257415

ct = 0,937257415 1 0,953520184 0,965735658

0,937257415 0,953520184 1 0,953520184
0,937257415 0,965735658 0,953520184 1

C? = C*. Yani C? denk matris, C ile gosterilir.
Adim 3. Son olarak, a-kestirim matrisini C, yi olusturabiliriz;
Co = (5f)mxm Of C, where

§a:{0, §i]-<a;
J=1,85;, > a;

111 1
~ 1t 11 1 _
(1) 0<a<0937257415,Co = |, | | |Am(m=1234)
111 1

bir katagoriye {A4,,A4,, A3, A,} boler.

0
(2) 0,937257415 < « < 0,953520184,C, = l 1
1

[ o Y S G )
[ g S )
I——

===

An(m = 1,2,3,4) iki katagoriye {A,}, {A,, A3, A,} boler.
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(3) 0,953520184 < a < 0,965735658,C, =

SO O

0
1
0
1

O R oo
_O0 = O

An(m = 1,2,3,4) li¢ katagoriye {A;}, {4,, A4}, {A3} boler.

(4) 0,965735658 <a <1,C, =

O R oo
RO OO

Adim 4. A,,(m = 1,2,3,4) dort katagoriye {A,},{4,}, {43}, {A,} boler.

4.2 Hibrid Benzerlik Olgiimlerinin Tibbi Tamlara Uygulanmasi

Ornek 4.2. P = {P4, P,, P3} hastalarin kiimesi olsun,

D = {Ates, Tiiberkiiloz, Bogaz Hastalig1} ve S={Bogaz Agrisi, Bas agrisi1, Viicut

agrisi}  belirtilerin

kimesi

olsun.

Bizim  ¢Oziimiimiiz

farkli araliklarla

(giinde ti¢ kez) hastay1 kontrol etmek ve her hasta icin farkli dogruluk tyeligi

benzerlik tlyeligi yanhishk tiyeligi sonuclarimi elde etmektir. w; = 0.2, w, = 0.5,

w3 = 0.3 olsun.

Tablo 1: Q (Hasta ve belirtiler arasinda ki iligki)

Bogaz agrisi

Bas agris1

Vicut agrisi

P1

((0.1,0.3,0.6), (0.3,0.8,0.2), (0.3,0.3,0.4))
((0.8,0.2,0.9), (0.1,0.1,0.4), (0.2,0.7,0.5))
((0.9,0.5,0.6), (0.3,0.1,0.5), (0.2,0.3,0.4))

((0.1,0.5,0.6), (0.3,0.1,0.8), (0.9,0.3,0.7))
((0.5,0.5,0.5), (0.2,0.1,0.5), (0.4,0.3,0.4))
((0.6,0.7,0.8), (0.5,0.3,0.5), (0.5,0.4,0.1))

{(0.7,0.2,0.1), (0.5,0.6,0.3), (0.2,0.3,0.4))
{(0.5,0.5,0.3), (0.3,0.4,0.5), (0.3,0.2,0.2))
{(0.1,0.3,0.1), (0.2,0.1,0.3), (0.2,0.4,0.4))

P2

((0.6,0.5,0.5), (0.2,0.1,0.5), (0.4,0.3,0.4))
((0.3,0.5,0.6), (0.3,0.1,0.4), (0.5,0.3,0.9))
((0.8,0.7,0.1), (0.1,0.1,0.5), (0.3,0.7,0.4))

((0.1,0.5,0.6), (0.3,0.1,0.5), (0.2,0.3,0.4))
((0.3,0.3,0.6), (0.2,0.2,0.7), (0.3,0.3,0.1))
((0.8,0.5,0.6), (0.3,0.1,0.5), (0.2,0.3,0.4))

{(0.8,0.6,0.6), (0.1,0.1,0.1), (0.4,0.3,0.5))
{(0.5,0.2,0.3), (0.3,0.1,0.5), (0.9,0.3,0.4))
{(0.9,0.5,0.7), (0.6,0.5,0.1), (0.5,0.3,0.4))

P3

((0.8,0.6,0.6), (0.1,0.1,0.1), (0.4,0.3,0.5))
((0.1,0.3,0.6), (0.3,0.8,0.2), (0.3,0.3,0.4))
((0.8,0.5,0.6), (0.3,0.1,0.5), (0.2,0.3,0.4))

((0.1,0.5,0.6), (0.3,0.1,0.8), (0.9,0.3,0.7))
((0.7,0.4,0.2), (0.4,0.1,0.3), (0.2,0.8,0.5))
((0.9,0.5,0.7), (0.6,0.5,0.1), (0.5,0.3,0.4))

{(0.4,0.5,0.6), (0.2,0.5,0.5), (0.7,0.8,0.1))
{(0.5,0.2,0.3),(0.3,0.1,0.5), (0.9,0.3,0.5))
{(0.7,0.2,0.1), (0.5,0.6,0.3), (0.2,0.2,0.4))

Bir giinde 3 farkli zamanda alinan 6rnekler (07:00,15: 00
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Tablo 2: R (Belirti ve hastalik arasinda iligki)

Ates

Tuberkiloz

Bogaz Hastalig

Bogaz

agrisi

((0.2,0.5,0.6), (0.3,0.1,0.6), (0.2,0.8,0.4))

((0.6,0.5,0.7), (0.2,0.1,0.5), (0.4,0.3,0.4) )

((0.1,0.5,0.6), (0.3,0.1,0.2), (0.5,0.3,0.7))

Bas

agrisi

{(0.4,0.5,0.6), (0.2,0.7,0.5), (0.7,0.4,0.1))

((0.7,0.2,0.1), (0.5,0.7,0.3), (0.3,0.2,0.4))

Vicut

agrisi

((0.9,0.5,0.7), (0.6,0.9,0.1), (0.5,0.9,0.4))

((0.7,0.5,0.6), (0.3,0.1,0.5), (0.5,0.3,0.9))

Tablo 3: Q ve R tekrarli neutrosophic hamming agirlik mesafe 6l¢timii

Hamming Agirhk Ates Tiiberkiiloz | Bogaz Hastaligi
P4 0,231111 0,222222 0,323333
P2 0,174444 0,222222 0,342222
Ps 0,316667 0,211111 0,364444
Optimal—P, (Tliberkiiloz); P, ( Ates); P ( Tliberkiiloz)

Tablo 4: Q ve R tekrarli neutrosophic Euclidean agirlik mesafe 6lgtimii

Oklid agirlik Ates Tiberkiloz | Bogaz Hastalig
mesafe
P4 0,010957 0,01599 0,027775
P, 0,003131 0,006728 0,027159
P3 0,023368 0,008054 0,032489
Optimal—P, (Ates); P, ( Ates); P; (Bogaz Hastaligi)
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((0.3,0.2,0.3), (0.3,0.1,0.8), (0.9,0.3,0.4))

((0.8,0.5,0.6), (0.3,0.1,0.5), (0.2,0.3,0.4) )




Table 5: The Weighted hybrid distance refined neutrosophic sets Q and R. let ¢, * = 0.43

Weighted hybrid Ates Tuberkiiloz | Bogaz Hastaligi
Py 0,105623 0,133542 0,196243
P, 0,10078 0,12956 0,206745
Ps 0,190548 0,123797 0,221704

Optimal—P, (Ates); P, ( Ates); P; (Bogaz Hastalig1)

Table 6: The Weighted similarity Measure hybrid distance refined neutrosophic sets Q and R. let

@, =043
Weighted similarity Ates Tiberkiloz Bogaz Hastaligi
Measure hybrid
Py 0,894377 0,866458 0,803757
P, 0,89922 0,87044 0,793255
Ps 0,809452 0,876203 0,778296

Optimal—P, (Ates); P, ( Ates); P; ( Bogaz Hastalig))

Table 7: The Weighted similarity Measure hybrid distance refined neutrosophic sets Q and R. let

@,T =0.5.
Weighted similarity Ates Tiberkiloz | Bogaz Hastaligi
Measure hybrid
Py 0,878966 0,880894 0,824446
P, 0,911212 0,885525 0,815309
Ps 0,829983 0,890417 0,801533

Optimal—P, (Bogaz Hastalig1); P, ( Ates); Ps (Bogaz Hastalig)

Table 8: The Weighted similarity Measure hybrid distance refined neutrosophic sets Q and R. let

0," =067
Weighted similarity Ates Tiberkiloz | Bogaz Hastaligi
Measure hybrid
Py 0,84154 0,915953 0,874691
P, 0,940335 0,922159 0,86887
Ps 0,879843 0,924937 0,857965

Optimal—P, (Tliberkiiloz); P, ( Ates); P; ( Tliberkiiloz)
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5.BOLUM
SONUC

Bu kitapda, bipolar neutrosophic kiimelerin ve tekrarli neutrosophic kiimeler ile ilgili
kavramlar tanitilmistir. Daha sonra, bipolar neutrosophic kimelerin agirlikli
benzerlik 6lgiima, tekrarli neutrosophic kiimelerin agirlikli mesafe 6lgiimii, agirlikli
hamming mesafe dlcumu, oklid(euclidean) mesafe dl¢cuimu, hybrid benzerlik 6lgimu
tamimlandi ve bu kavramlarla ilgili teoremler ispatlanmistir. Ayrica, Refined
neutrosophic cebirsel geometrik ortalama operatorii tanimlandi ve ispatlandi. Son
olarak, bu operatorlerle ile ¢cok kriterli karar verme problemleri icin karar verme
metotlar1 gelistirildi ve bu gelistirilen metotlarla niimerik Ornekler verilmistir.
Bipolar neutrosophic kiimeler ve tekrarli neutrosophic kiimeler ¢ok daha fazla alana
uygulanarak belirsizlik iceren bircok problemi ¢ozllebilir. Bilgisayar bilimi, Saglik
bilimi ekonomi problemleri, isletme problemleri ve daha bir¢ok alan Ornek
gosterilebilir. Bu kitapda tanimlanan yeni kavramlar aralik degerli neutrosophic

kiimeler {izerine yapilacak ¢alismalarla genisletilebilir.
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