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ABSTRACT

NEUTROSOPHIC VALUED NEUTROSOPHIC CRISP SETS

KARAGULLE, Sinan ibrahim
M.Sc. in Mathematics
Supervisor: Prof. Dr. Memet SAHIN
June 2022

83 pages

In this master's thesis, which consists of four chapters, neutrosophic valued
neutrosophic crisp sets are defined as a generalization of neutrosophic crisp sets. In
the first chapter, which is the introduction, basic information about fuzzy set,
neutrosophic set, and neutrosophic crisp set structures is given and the history of
these structures is mentioned. In the second chapter, which contains general
information, the definitions of fuzzy sets, intuitionistic fuzzy set, neutrosophic set,
single valued neutrosophic set and the neutrosophic crisp set are exemplified. In the
third chapter, neutrosophic valued neutrosophic crisp set structure and types are
defined and examples are given. Neutrosophic valued neutrosophic crisp sets are
described and exemplified along with the basic types of set operations such as
inclusion, complement, intersection, union, difference and Cartesian product. Again,
theorems such as single force property, commutative property, union property and
De Morgan's rules for neutrosophic valued neutrosophic crisp sets are obtained and
their proofs are given. In the last chapter, the results obtained from the studies carried
out in the thesis are given.

Key Words: Neutrosophic Sets, Single Valued Neutrosophic Set, Neutrosophic
Crisp set, Neutrosophic Valued Neutrosophic Crisp Set



OZET
NOTROSOFIK DEGERLI NOTROSOFIK KESIiN KUMELER

KARAGULLE, Sinan ibrahim
Yiiksek Lisans Tezi, Matematik

Damsman: Prof. Dr. Memet SAHIN
Haziran 2022
83 sayfa

Dort bolimden olusan bu yiiksek lisans tezinde notrosofik kesin kiimelerin bir
genellemesi olarak notrosofik degerli notrosofik kesin kiimeler tanimmlandi. Girig
boliimii olan birinci béliimde bulanik kiime, notrosofik kiime, notrosofik kesin kiime
yapilart hakkinda temel bilgiler verildi ve bu yapilarin tarihgelerinden bahsedildi.
Genel bilgilerin yer aldig1 ikinci boliimde bulanik kiime, sezgisel bulanik kiime,
notrosofik kiime, tek degerli notrosofik kiime ve nodtrosofik kesin kiime yapilarinin
tanimlar1 verilerek orneklendirildi. Ugiincii boliimde nétrosofik degerli nétrosofik
kesin kiime yapist ve tipleri tanimlanarak Orneklendirmeler yapildi. Notrosofik
degerli notrosofik kesin kiimeler iizerinde kapsama, tiimleme, kesisim, birlesim, fark
islemi ve kartezyen carpim gibi temel kiime islemleri tipleri ile birlikte tanimlandi1 ve
orneklendirildi. Yine nétrosofik degerli nétrosofik kesin kiimeler igin tek kuvvet
ozelligi, degisme Ozelligi, birlesme 6zelligi ve De Morgan kurallart gibi teoremler
elde edilerek ispatlar1 verildi. Son bélimde ise tezde yapilan ¢alismalardan elde

edilen sonuglara yer verildi.

Anahtar Kelimeler: Noétrosofik Kiime, Tek Degerli Notrosofik Kiime, Notrosofik
Kesin Kiime, Notrosofik Degerli Notrosofik Kesin Kiime
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Sekil 1.1

SEKILLER LIiSTESI

NKKler arasindaki iliskiyi temsil eden Venn diyagrami



SEMBOLLER LISTESI

up(u) u’nun P kiimesine ait olma derecesi

9o (w) u’nun @ kiimesine ait olmama derecesi
(W) u’nun Q kiimesindeki kararsizhk derecesi
Tp(u) u’nun P kiimesindeki dogruluk derecesi
Ip(u) u’nun P kiimesindeki belirsizlik derecesi
Fp(u) u’nun P kiimesindeki yanlishk derecesi
@ Bos kiime

X Kartezyen ¢arpim

P° P kiimesinin tiimleyeni

P¢1 P kiimesinin Tip 1 tiimleyeni

P¢2 P kiimesinin Tip 2 tiimleyeni

P€s3 P kiimesinin Tip 3 tiimleyeni

<, Tip 1 altkiime

<, Tip 2 altkiime

Ny Tip 1 kesisim islemi

N, Tip 2 kesisim islemi

Ug Tip 1 birlesim islemi

U, Tip 2 birlesim islemi

\1 Tip 1 fark islemi

\2 Tip 2 fark iglemi

Xi



NKK
NDNKK
NKK-Tip 1
NKK-Tip 2
NKK-Tip 3
NDNKK-Tip 1
NDNKK-Tip 2

NDNKK-Tip 3

KISALTMALAR LISTESI

Notrosofik kesin kiime

Notrosofik degerli notrosofik kesin kiime

Tip 1 Noétrosofik kesin kiime

Tip 2 Notrosofik kesin kiime

Tip 3 Notrosofik kesin kiime

Tip 1 Notrosofik degerli ndtrosofik kesin kiime
Tip 2 Notrosofik degerli nétrosofik kesin kiime

Tip 3 Notrosofik degerli notrosofik kesin kiime

Xii



BOLUMI

GIRIS

Belirsizlik rastgelelikten farklidir. Rastgelelik, bir olay i¢in olasi sonuglar i¢erisinden
herhangi bir durumun meydana gelmesidir. Dolayisiyla rastgele gerceklesen bir
olayda olaym sonuglari i¢in bazi tahminlerde bulunmak ve bu tahminlerin
gerceklesip gerceklesmedigini gdzlemlemek miimkiindiir. Fakat belirsizlikte bu
miimkiin degildir. Belirsizlige fiziksel alan, materyaller, yapinin tiirli, mekana dahil
olan 6geler veya bagka faktorler neden olabilir. Ornegin aymi hastaliga sahip kisilerin
ilaglarm1 hangi dozda giinde kag kere alacagi hastanin yasi, cinsiyeti, hastaligin viral
yiikii vb. gibi bircok etmene bagl olarak degismektedir. Bu da hangi hastaya ne
kadar doz ilag verilecegiyle alakali bir belirsizlik durumu olusturmaktadir. 1965°te
Zadeh kesin olarak tanimlanmig bir kiimenin olmadig1 duruma karsilik gelen bulanik
kiime kavramuni [1] tanitarak kesin kiime kavramuni genellestirdi. Zadeh, bulanik
kiime teorisinde, X evrensel kiime olmak iizere, X in her bir elemani i¢in [0,1]
araligina tanimh bir iiyelik fonksiyonu tanimlamistir. Bulanik kiime ve kesin kiime,
bulanik kiimenin sonsuz degerli mantig1 uyguladigi ve kesin kiimenin iki degerli
mantig1 kullandig1 farkli kiime teorilerinin birer par¢asidir. Daha Once, kesin
kiimelerin  kullanildigt Boole mantigina dayali olarak uzman sistem ilkeleri
gelistirildi. Ancak daha sonra bilim insanlari, insan diisiincesinin her zaman kesin
“evet”/ “hayrr” mantigmi takip etmedigini ve dogasi geregi belirsiz, nitel, kesin
olmayan veya bulanik olabilecegini savundu. Bu, insan diisiincesini taklit etmek i¢in
bulanik kiime teorisinin gelisiminin baslamasini sagladi. Bir 6rnek uzaydaki bulanik
kiimelerden olusan bir eleman igin, birkag iiyelik derecesi arasinda asamali bir gegis
olabilir. Kesin kiimelerde, 6rnek uzaydaki bir elemanin belirli bir kiimeye iliye olma
ve liye olmama arasindaki gecisi iyi tanimlanmigtir. Bulanik kiime teorisi, insan
zihnini yapay zeckada modellemeye c¢alismak igin belirsizligi ortaya koymay1
amaglamaktadir ve bu teorinin 6nemi, uzman sistemler alaninda ve karar verme

uygulamalarinda her gegen giin artmaktadir.

1



1986 yilinda, bulanik kiimenin bir genellemesi olarak sezgisel bulanik kiime,
K.Atanassov [2] tarafindan tanitilmustir. Sezgisel bulanik kiime teorisinde, tyelik
olma fonksiyonuna ek olarak iiyelik olmama fonksiyonu da verilmistir. Bu yeni teori
lizerine bir¢ok arastirmact ¢alismalar yapmustir [3-9]. Atanassov [4] sezgisel bulanik
kiimeler iizerinde yeni islemler tanimlamistir, De, Biswas ve Roy [7] sezgisel bulanik

kiimelerin tibbi teshiste uygulanmasi {lizerine ¢alismustir.

1998’de Smarandache [10], Zadeh’in bulanik kiimesinin ve Atanassov’un sezgisel
bulanik kiimesinin bir genellemesi olan noétrosofik kiimeler kavrammi tanmmladi.
Notrosofik kiimelerin, sezgisel bulanik kiimelerden farki T dogruluk, I belirsizlik, F
yanhshk fonksiyonlarmm birbirinden bagimsiz olmalaridir. Notrosofik kiimeler
(T, I, F) formunda gosterilir. Yani bir olay degerlendirilirken dogrulugu, yanlishgi ve
belirsizligi ayni1 anda ele alinir. No6trosofik kiimelerin bu sekilde tanimlanmasi birgok
alanda ve bircok problem durumunda karsimiza ¢ikan belirsizlikleri agiklamamizi
saglamistir. Bu kullanigh kiimeler birgok arastirmaci tarafindan siirekli gelistirilmistir
ve yeni calismalar yapilmistir [11-21]. Kandasamy ve Smarandache [11] temel
notrosofik cebirsel yapilar ve bunlarin bulanik ve nétrosofik modellere uygulamalarini
vermistir, Smarandache ve Ali [12] ikili bir islemle ilgili olarak belirli aksiyomlari
karsilayan {i¢ O0geli bir kiime olan ndtrosofik ticlii kiime kavrammi ele almustir,
Ulugay ve ark. [15] zaman-notrosofik esnek uzman kiimeleri ve karar verme
problemi iizerine g¢aligmistir, Ulugay ve Sahin [16] notrosofik esnek uzman grafigi
kavrammi tanmmlamustir, Chatterjee ve ark. [17] nétrosofik kiimeler kullanarak
bulanik ¢ok kriterli karar verme yontemini tanitmistir, Salama ve Alblowi [21]

notrosofik kiimelerde 0, ve 1, notrosofik kiime tiplerini tanimlamustir.

2010’da Wang ve ark. [22] tek degerli notrosofik kiimeleri tanimladi, Sahin ve
Kiigiik [23] tek degerli ndtrosofik kiimeler igin alt kiime olma 6zelligini vermistir,
Huang [24] tek degerli notrosofik kiimelerin yeni mesafe Olgiisiinii ve uygulamasi
tizerine ¢aligmistir, Sahin ve ark. [25] tek degerli notrosofik kiimeler tizerinde

benzerlik Slglisti galismustir.

2014’te Ye ve Ye [26] tek degerli nétrosofik ¢oklu kiimeleri tanimladi, Ye ve ark.
[27] tek degerli notrosofik ¢oklu kiimelerin mesafeye dayali benzerlik olgtimlerini

kullanarak tibbi teshis yontemini gelistirmistir, Fan ve ark. [30] ¢oklu 6znitelik karar



verme i¢in tek degerli ndtrosofik c¢oklu kiimelerin kosiniis oOlgilisii {izerinde

calismustr.

2013 yilinda Hanafy ve ark. [32] nétrosofik klasik kiimeleri tanimladi. Notrosofik
klasik kiimeyi olusturan kiimeler bos kiimeden farkli bir X kiimesinin altkiimeleridir.
Bu altkiimeler nétrosofik klasik kiimenin tiyelik kiimesi, belirsizlik kiimesi ve iiye
olmayanlarinin kiimesi seklinde isimlendirilmistir. Daha sonra Salama ve ark. [33]
ndtrosofik kesin kiimeyi ve bazi tiplerini tanimladi. Arastirmacilar bu yeni kiime
izerinde bir¢ok c¢alismalar yapmuslardir [34-50]. Salama ve Smarandache [34]
notrosofik kesin kiime teorisini olusturdu, Salama ve ark. [35] nétrosofik kesin
topolojik uzaylart gelistirdi, Salama ve ark. [39] yeni notrosofik kesin topolojik
kavramlari tanitti, Salama ve ark. [41] notrosofik kesin a-topolojik uzaylar tizerinde
calist;, Al-Hamido [42] noétrosofik kesin bi-topolojik uzaylari tanitti, Salama ve
Smarandache [43] notrosofik kesin olasilik teorisi ve karar verme siirecini tanimladi,
Jo ve ark. [45] aralik degerli notrosofik kesin kiimeleri, aralik degerli ndtrosofik
kesin komsuluklar1 ve aralik degerli nétrosofik kesin siirekli fonksiyonlar1 tanimladi,
Kim, J. ve ark. [48] sezgisel notrosofik kesin kiimeleri tanimladi ve bunlarin
topolojiye uygulanmasi tlizerinde galisti, Salama ve ark. [50] notrosofik kesin kiime

teorisi ile yar1 kompakt ve yar1 Lindelof uzaylarini olusturdu.

Bu tezin 2.boliimiinde, bulanik kiime [1], sezgisel bulanik kiime [2], ndtrosofik kiime

[10], tek degerli notrosofik kiime [22] ve notrosofik kesin kiime [33] tanimlarina yer

verildi. 3. bolimiinde, bos kiimeden farkli bir U evrensel kiimesinin P;,P,, P,
altkiimelerinden olusan P = (P,, P,, P;) notrosofik kesin kiimesindeki P;, P,, P, kesin
kiimeleri, notrosofik kiimelere genellestirilerek P, yerine P nétrosofik kiimesi, P,
yerine Q noétrosofik kiimesi ve P; yerine R notrosofik kiimesi alinarak
Ay = (P, Q, R) nétrosofik degerli notrosofik kesin kiimesi ve tipleri tanimlandi. Bu
tanimlarin daha anlagilabilir olabilmesi i¢in Orneklendirmeler yapildi. Ayrica
notrosofik degerli notrosofik kesin kiime ile ilgili bazi teoremler ispatlandi. Boylece
notrosofik kesin kiimeler ile ndtrosofik kiimelerin birlikte kullanildig1 yeni bir
notrosofik yapi elde edildi. 4. boliimiinde de bu tezden elde edilen sonuglar ve bu
tezdeki tanimlar kullanilarak yapilabilecek yeni calismalar ile ilgili Onerilere yer

verildi.



BOLUMII

GENEL BIiLGILER

Bu boliimde tezde kullanacagimiz temel tanimlar ve kavramlar verilmistir.
2.1.Bulanik Kiime

Tanmm 2.1.1: [1] U bostan farkli sonlu bir kiime olsun. Vu € U i¢in 0 < pp(u) < 1

olmak iizere pup: U — [0,1] fonksiyonu ile bir bulanik kiime;

P = {wup(w)):u € U}
ile tanimlanir. Burada u,(u), u € U’nun P kiimesine ait olma derecesidir.
U kiimesi, @ kiime ve P kiimesi,
U={u,1):ueU},0={u0)uecU}veP ={{uus(uw)ue U}
seklinde ifade edilir.

Tanmmm 2.1.2: [1] U bostan farkli sonlu bir kiime olsun. P, ile P,, U iizerinde
bulanik kiimeler olmak tizere P, ve P, kiimelerinin sirasiyla tiyelik fonksiyonlar

tp, (W) Ve pp (u)olsun. Vu € U i¢in kapsama ve iki kiimenin esitligi
P, € Py & pp (W) < up, (w)

P,=P,& P,CP, ve P,CP,

seklinde tanimlanuir.

Tanim 2.1.3: [1] U bostan farkli sonlu bir kiime ve P, ile P,, U iizerinde bulanik

kiimeler olsun. V u € U i¢in

tp, up, (W) = max{up (W), up, (W)}



olmak iizere P, ile P,’nin P; U P, ile gosterilen birlesimi;
P,uP, ={(u, te up, (W)iu € U} seklinde tanimlanr.

Tanim 2.1.4: [1] U bostan farkli sonlu bir kiime ve P, ile P,, U iizerinde bulanik

kiimeler olsun. V u € U igin

ip, np, (W) = min{up (W), up, (W}
olmak tizere P, ile P,’nin P; U P, ile gosterilen kesisimi;

P, nP, = {(xu, tp,np,(W):u € U}
seklinde tanimlanr.

Tanmm 2.1.5:[1] U bostan farkli sonlu bir kiime ve P, U iizerinde bulanik kiime

olsun. P bulanik kiimesinin tiimleyeni P€ ile gosterilir. V u € U i¢in
ppe (W) =1 — up(w)
olmak {izere P bulanik kiimesinin tiimleyeni
P¢ = {(u, upc(w): ue U}
seklinde tanimlanur.

Tanim 2.1.6: [1] U bostan farkl sonlu bir kiime ve P, ile P,, U iizerinde bulanik

kiimeler olsun. Yu € U igin
Hpyep, (1) = i, () + i, () — i, ()., (1)
olmak tizere P, ile P, nin P, + P, ile gosterilen toplama islemi;
P, +P,={(u Hp p, (W)U € U}
seklinde tanimlanur.

Tanim 2.1.7: [1] U bostan farkh sonlu bir kiime ve P, ile P,, U iizerinde bulanik

kiimeler olsun. Vu € U igin

Hp, p, (w) = Hp, (w). Hp, (w)



olmak iizere P, ile P, nin P,. P, ile gosterilen carpma islemi;
P,.P, = {(u,,upl_,,2 (w):u € U}
seklinde tanimlanar.
2.2.Sezgisel Bulanik Kiime
Tanmm 2.2.1: [2] U bostan farkli sonlu bir kiime olsun. Yu € U i¢in

0 < py(w) + 9, (w) < 1 olmak tizere u,: U — [0,1] ve 9,: U — [0,1] fonksiyonlari

ile bir sezgisel bulanik kiime;
Q = {{u, o (W), 9, (W):u € U}

kiimesi ile verilir. Burada Ko (u), u € U nun Q kiimesine ait olma derecesi ve 19Q (w),

u € U nun Q kiimesine ait olmama derecesidir.
Tanmm 2.2.2: [2] U bostan farkli sonlu bir kiime olsun.
Q = {{u, uy(W), 9, (W):u € U}

kiimesi bir sezgisel bulanik kiime olmak lizere Vu € U igin m,(u) belirsizlik

(kararsizlik) derecesi my(w) = 1 — py(w) — 9, (w) seklinde tanimlanir.

Tanim 2.2.3: [2] U bostan farkh sonlu bir kiime ve Q, ile @, kiimeleri U iizerinde iKi
sezgisel bulanik kiime olsun. Q, ile @, kiimelerinin sirasiyla iyelik fonksiyonlari,
lo, (uw) ve Lo, (u); tyelik olmama fonksiyonlari, Jo, (u) ve o, (w) olsun. vu e U

icin iki kiimenin esitligi,
to, () = g, (W) Ve 9, (w) = B, (w)
seklinde tanimlanur.

Tanim 2.2.4: [2] U bostan farkh sonlu bir kiime ve Q, ile Q, kiimeleri U iizerinde iKi
sezgisel bulanik kiime olsun. Q, ile @, kiimelerinin sirasiyla iyelik fonksiyonlari,
lo, (w) ve Ho, (u), tiyelik olmama fonksiyonlart Jo, (w) ve Do, (w) olsun. Q,’nin

Q,’1 kapsamas1 Q, € Q, ile gosterilir ve Vu € U i¢in

Q1 € Q. g, (W) < g, (W) Ve 9y, (w) = 9, (W)

6



seklinde tanimlanar.
Tammm 2.2.5: [2] U bostan farkli sonlu bir kiime ve Q, U iizerinde bir sezgisel
bulanik kiime olsun. Q sezgisel bulanik kiimesinin Q¢ ile gosterilen tiimleyeni Yu €
U i¢in
toe(W) = 9, (w) ve 9ye (u) = py (W)

olmak {izere

Q° = {{u, uge(u), 9pc (W)):u € U} = {{u, 9, (W), uy(w)):u € U}
seklinde tanimlanar.

Tanim 2.2.6: [2] U bostan farkh sonlu bir kiime ve Q, ile @, kiimeleri U iizerinde iKi
sezgisel bulanik kiime olsun. Q, ile @, sezgisel bulanik kiimelerinin Q, U Q, ile

gosterilen birlesimi Yu € U i¢in

Ho,uq, (u) = max {,uQ1 (u),,uQ2 (u)} ve ¥ o yo, (w) = min{ﬂQ1 (u),19Q2 (u)}

olmak tzere

QUQ, = {(U,#Qlqu (u)'ﬁQlqu (w)ueu }

seklinde tanimlanur.

Tanmm 2.2.7: [2] U bostan farkli sonlu bir kiime ve Q, ile Q, kiimeleri U iizerinde iKi
sezgisel bulanik kiime olsun. Q, ile @, sezgisel bulanik kiimelerinin Q, N Q, ile

gosterilen kesisimi Vu € U igin
Ho,nq, (w) = min{,qu (w), Ho, (u)} ve 19Q1 no, (w) = max{19Q1 (u),19Q2 (u)}

olmak tlizere

Ql n QZ = {(u, .u'anQ2 (u);ﬁanQz (U—)>:u eU }

seklinde tanimlanur.

Tanim 2.2.8: [2] U bostan farkh sonlu bir kiime ve Q, ile @, kiimeleri U iizerinde iKi
sezgisel bulanik kiime olsun. Q, ile @, sezgisel bulanik kiimelerinin toplamas: Q, +

Q, ile gosterilir ve Vu € U i¢in



Qs + Qy = {(u g, (W) + g, (W) — g, (W.pg, (W), vy, (W.vy (W):u €U}

seklinde tanimlanar.

Tanim 2.2.9: [2] U bostan farkl sonlu bir kiime ve Q, ile @, kiimeleri U iizerinde iKi
sezgisel bulanik kiime olsun. @, ile Q, sezgisel bulanik kiimelerinin ¢arpimi Q,. Q,

ile gosterilir ve Vu € U igin

Q,.0, = {(u: Ho, (u)-HQZ (u)’vQ1 (U)‘H/QZ (w) — Vo, (w). Vo, (w)ueu }

seklinde tanimlanir.

2.3.Notrosofik Kiime

Tanim 2.3.1:[10] U bostan farkh bir kiime olsun. Vu € U igin,
T0< To(w) + I (w) + Fp(w) <37

olmak tizere, Tp: U -] ~0,1%[, [,: U =] ~0,1*[ ve F,: U -] ~0,1*[ fonksiyonlart

ile U iizerinde bir P notrosofik kimesi;
P={uTp(w),l,(w),F(u)):uel}

seklinde tanimlanir. Burada Tp(u), Ip(w), F,(w) swasiyla u € U’nun dogruluk,
kararsizlik ve yanhshk derecesidir. Ayrica “0=0+¢ ve 17 =1+ ¢ olarak

alinmustir.
2.4.Tek Degerli Notrosofik Kiime

Tamm 2.4.1: [22] U bostan farkli bir kiime olsun. Yu € U igin Tp:U — [0,1],
I,:U - [0,1] ve F,:U — [0,1] fonksiyonlar ile 0 < Tp(w) + Ip(w) + Fp(u) < 3

olmak iizere U lizerinde bir tek degerli ndtrosofik kiime;
P={uTp(w),l,(w),FRw)uel}

seklinde tanmimlanir. Burada Tp(w), I (w),Fp (u) swasiyla u € U’nun  dogruluk,

kararsizlik ve yanliglik derecesidir.
Bu tezde tek degerli nétrosofik kiimeler kullanilacaktir.
Tanm 2.4.2: [22] P={{u,Tp(w, ), Fi(w):u€ U} ve

Q= {(u,TQi(U,),IQi (u),FQi(u)):u € U}
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U lizerinde notrosofik kiimeler olmak tizere (i = 1,2, ...,n) Vu € U i¢in P ile Q’nun

kesigimi;

T pingi (W) = min{T i (u),TQi(u)} ,

Lpingt (w) = max{IPi (U),IQi(U)} ,

FPinQi(U) = max{FPi (u),FQi(u)}
olmak tizere

PN Q = {{wTpingi I pingi Fpingt):u € U}

seklinde tanimlanur.
Tanm 2.4.3: [22] P={{u,T,i(u),I,i(w),Fpi(uw):u € U} ve

Q= {(u, TQi(U),IQi(U),FQi(U))!u € U}

U tizerinde notrosofik kiimeler olmak tizere (i = 1,2, ...,n) Yu € U i¢in P ile Q’nun

birlesimi;

Tpiyt(W) = max{TPi (u),TQi(u)} ,

Lpi gt (w) = min{lpi (u),IQi(u)} ,

FPiUQi(u) = min{FPi (u),FQz (u)}
olmak tizere

P U Q = {{u, Tpiygi (W), Ipigi (W), Fpiyy i (W)):u € U}
seklinde tanimlanur.
Tamm 2.4.4: [22] P={{u,T,i(u),I,i(uw),Fp(uw):u€ U} ve
Q= {(u, TQi(U),IQi(U),FQi(U)>:u € U}

U tizerinde notrosofik kiimeler olmak tizere (i = 1,2, ...,n) Yu € U igin Q’nun P’yi

kapsamas1 P € Q ile gosterilir ve tiyelik dereceleri



Tpi(w) <Ti(w)
Ii(w) = IQz(u)
Foi(w) = FQi(u)
seklinde tanimlanur.
Tanm 2.4.5: [22] P={{uTp),Iw),F,i(w):u e U}
U iizerinde nétrosofik kiime olmak iizere (i = 1,2,...,n) Vu € U igin
TPiC(u) = Fp, (w),
IPic(u) =1-1p (w),
Fpe (w) = Tp, (w)
olmak iizere P’nin P€ ile gosterilen tiimleyeni:
Pe={(u, Tpic(u),lpic(u), Fpic(u)):u € U}
seklinde tanimlanar.
Tamim 2.4.6: [22] P={(u,Tpi(w),1pi(w),Fpi(w):u € U} ve
Q= {(u, TQi(u),IQi(u),FQi(u)):u € U}

U lizerinde notrosofik kiimeler olmak tizere (i = 1,2, ...,n) Vu € U i¢in P ile Q’nun

P. Q ile gosterilen ¢arpma iglemi;
TPi_Qi(u) =T, (u).TQi(u) ,
IPi.Qi(U,) = I,i(w + IQi('LL) — Ipi(U).IQi(u) ,
Fpi o (w) = Fpi(w) + Fyi (u)—FQi(u). Fyi (w)
olmak iizere
P.Q = {{w,Tpi o (W), Ipi i (W), Fpi i (W)):u € U}

seklinde tanimlanir.
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Tammm 2.4.7: [21] U bostan farkli bir kiime olsun. U {izerindeki bir noétrosofik

kiimede Vu € U i¢in 0, ve 1, asagidaki gibi tanimlanur:
0, dort sekilde tanimlanabilir:
(0,) 0y ={{u,0,01):u € U}
(0,) 0y = {{u,0,1,1):u€eU}
(05) 0y = {{u,0,1,0):u €U }
(0,) 0y = {{u,0,0,0):u €U }
1, dort sekilde tanimlanabilir:
1)1y ={u,1,00):ueU}
1)1y ={uw,101):uel}
(1)1, ={uw,1,1,0:uel}
1)1y ={uw1,1,1):uel}
2.5.Notrosofik Kesin Kiime

Tammm 2.5.1:[32] U bostan farkl bir kiime olmak iizere bir notrosofik klasik kiime
P =(U, P,,P,, P;) seklinde bir kiimedir. Burada P,,P,, P;; P, N P, N P; = @ olacak
sekilde U'nun alt kiimeleridir. P; kiimesine P'nin iyelik kiimesi, P,'ye P'nin

belirsizlik kiimesi ve P;'e P'nin iiye olmayanlarinin kiimesi denir.

Ozellik 2.5.2:[32] P =(U,P,,P,,P;) nétrosofik klasik kiimesi, (P, P,,P;) sirah

ligliisti olarak tanimlanir. Burada P, P,, P; U’daki altkiimelerdir.

Tanmm 2.5.3 :[33] U bostan farkli bir kiime olsun. Bir P nétrosofik kesin kiimesi
(NKK) P,,P, ve P, , X’in altkiimeleri olmak iizere, P = (P,,P,, P;) seklinde bir
kiimedir. P = (P, P,, P;) bi¢imindeki bu kiime,

i) Eger
P,NP,=0,P,NP,=0veP,NP,=0

ise Tip 1 notrosofik kesin kiimedir. (NKK-Tip 1)
11



i) Eger
P,NP,=0 P,NP,=0 P,NP,=0 ,P,UP,UP,=U
ise Tip 2 notrosofik kesin kiimedir. (NKK-Tip 2)
iii) Eger
P,NP,NnP,=@0VveP,UP,UP,=U
ise Tip 3 notrosofik kesin kiimedir. (NKK-Tip 3)

Ozellik 2.5.4:[33] P = (P,,P,,P;) nétrosofik kesin kiimesi P = (P,,P,,P;) sirah

liglii olarak tanimlanir. U {izerinde NKK nin @, ve U, tiirleri,

1) @, dort tiir olarak tanimlanabilir:

i. Tipl: @y =(d,0,U)
i. Tip2: @y =(0,U,U)
ii. Tip3: 0, =(0,U,0)
iv. Tip 4: 9, = (0,9, D)

2) Uy, dort tiir olarak tanimlanabilir:

i. Tipl Uy, =(U,00)
i. Tip2: Uy =(UU,0)
ii. Tip3:U, =(U,0,U)
iv. Tip4: Uy =(U,U,U).

Sonug¢ 2.5.5:[33] Genel olarak,
(@) Her NKK-Tip 1, NKK-Tip 2 ve NKK-Tip 3 bir NKK"dir.
(b) Her NKK-Tip 1; NKK-Tip 2, NKK-Tip 3 degildir.
(c) Her NKK-Tip 2; NKK-Tip 1, NKK-Tip 3 degildir.
(d) Her NKK-Tip 3; NKK-Tip 2, NKK-Tip 1 degildir.
(e) Her kesin kiime NKK’dir.

Sekil 1.1 NKK’ler arasindaki iliskiyi temsil etmektedir.
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NKK-TiP 1 NKK-TiP 2

(TN

NKK-TiP 3

NKK

Sekil 1.1 NKK’ler arasindaki iligkiyi temsil eden Venn diyagrami
Ornek 2.5.6: X = {a, &1, v, A} olsun.
A=({a¢&n}{v},{1}), D = {a, €}, {v, 4}, {n}) NKK-Tip 2’dir.
B = ({a, €}, {v}, {1}) NKK-Tip 1 dir fakat NKK-Tip 2 degil NKK-Tip 3 degil.
C = ({a, e}, {n, v}, {1, a}) NKK-Tip 3’tiir fakat NKK-Tip 1 degil NKK-Tip 2 degil.

Tamm 2.5.7:[33] U bos olmayan bir kiime ve P = (P,,P,, P;), U tizerinde bir NKK

olsun. Bu durumda P kiimesinin tiimleyeni (kisaca P€) ii¢ tiir olarak tanimlanir:
(c;) Tipl: P2 ={P{,Ps,P§)
(c,) Tip2: P2 =(P,,P,,P;)
(c3) Tip 3: P =(P,,P5,P,).

Tamm 2.5.8:[33] U bos olmayan bir kiime ve P = (P,,P,, P;), U tizerinde bir NKK

olsun.

1) P, U iizerinde bir NKK-Tip 1 ise bu durumda P kiimesinin tiimleyeni (P€), bir tiir

tiimleyen P¢ = (P;, P,, P;) olarak tanimlanr.

2) P, U tizerinde bir NKK-Tip 2 ise bu durumda P kiimesinin tiimleyeni (P€), bir tiir

timleyen P¢ = (P;, P,, P;) olarak tanimlanir.
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3) P, U tizerinde bir NKK-Tip 3 ise bu durumda P kiimesinin tiimleyeni (P€), ti¢ tiir

tiimleyen olarak tanimlanir:
(cy) Tip 1: P = (P{,P;,Ps)
(c,) Tip 2: P2 =(P;,P,,P;)
(c3) Tip 3: P =(P,,P5,P,).
Ornek 2.5.9: U = {8, ¢, 8,7, &} olsun,
P ={{B, ¢, 6}, {r}, {¢}) NKK-Tip 2,
Q = ({B, 9, 63},{8},{r,{}) NKK-Tip 1,
R = ({8, ¢}, {6, 7}, {&, B}) NKK-Tip 3’tiir. O zaman,
1) P = ({B, ¢, 6}, {r}, {£}) nin tiimleyeni,
P¢ = ({¢}, {1}, {B, 9, 6}) NKK-Tip 2;
2) Q = ({B, 9,6}, {0}, {r, £}) nin tiimleyeni,
Q° = ({{r,£},{0},{B, ¢, 63) NKK-Tip 2;
3) R = ({8, ¢}, {5, 7}, {& B}) nin tiimleyeni iig tip olarak tanimlanabilir:
Tip 1: R =({6,7,¢},{B, 0. £} {9, 6,7})
Tip 2: R® = ({B,£},{6, 7}, {B, ¢3)
Tip 3: R = ({S, B1.{B, 9.} {B, o)) .

Tamm 2.5.10: [33] U bos olmayan bir kiime, P = (P,,P,, P;) ve Q =(Q4, Q,, Q3)
U iizerinde iki NKK olsun. Altkime (P € Q) asagidaki gibi iki farkh sekilde

tanimlanir.
Tpl:PSQ © P,SQ,,P,<SQ,veP;20Q;,
Tp2:PSQ © P, SQ,,P,20, veP; 20Q;.

Onerme 2.5.11:[33] Her P nétrosofik kesin kiimesi asagidaki sartlar1 saglar:
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) @y S P8y < 0y .
ii) P < Uy, Uy S U, .

Tamm 2.5.12:[33] U bos olmayan bir kiime, P = (P,,P,, P;) ve Q =(Q4,Q,, Q3)

U tizerinde iki notrosofik kesin kiime olsun. O zaman:
1. P N Q iki tip olarak tanimlanir:
Tipl: PNnQ = (P,NnQ,,P,NnQ,,P;UQ;),
Tip2: PnQ = (P,NnQ,,P,UQ,,P;UQ;) .
2. P U Q iki tip olarak tanimlanir:
Tipl: PuQ = (P,UQ,,P,UQ,,P;NnQ;),
Tip2: PuQ = (P,UQ,,P,NnQ,,P;N Q).

Onerme 2.5.13:[33] U iizerindeki iki P ve Q notrosofik kesin kiimesi i¢in asagidaki

esitlikler saglanir:

. (PNnQ)=P°uUQ°,
i. (PUQ)=P°nQ".

Tamm 2.5.14: [32] U bos olmayan bir kiime, P = (P,,P,, P;) ve Q =(Q,, Q,, Q3)

U iizerinde iKi notrosofik kesin kiime olsun. P ve Q nun kartezyen ¢arpimu,
PxQ=(P, xQq,P,xQ,,P;xQ;3)
seklinde bir notrosofik kesin kiimedir.

Ornek 25.15: U ={&,4,7,#}, P={{6},{6,7},{#£}) ve Q= ({6}{7}{% #})
olsun. O zaman bu iki nétrosofik kiimenin kartezyen ¢arpimi asagidaki gibidir:

P xQ = {(&,6)}1(6.7),(7. 1)} (£, ), (£, £)}),
Q X P ={(6,6)}{(G,6),G. N} {(kA),(§,£)}).
Ornek 2.5.16: U = {D, K, H, E, J} olsun.
P ={{D, K H}, {E}, {J}) ve S = ({D, K}, {J, H}, {E}) NKK-Tip 2 olur,
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Q = ({D, K H}, {0}, {E,J}) NKK-Tip 1, R = ({D,K},{H, E},{J,D}) NKK-Tip 3

olur. O zaman:
P xS = ({(D,D),(D,K), (K, D), (K, K), (H, D), (H,K)},{(E,]), (E,H},{{J,E})
Sx R =({(D,D),(Dd,K), (K D), (K K)} {{J,H), 7, E), (H,H), (H, E)},{(E,]), (E,D)})

dir.
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BOLUM III

NOTROSOFIK DEGERLi NOTROSOFiK KESIN KUMELER

Bu boliimde nétrosofik degerli nétrosofik kesin kiimelere [51] ve ozelliklerine yer

verilmigtir. Bu yap1 ile ilgili teoremler, 6rnekler ve sonuglar verilmistir. Ayrica bu

yapidaki notrosofik bilesenler T, I ve F tek degerli nétrosofik kiimelerdeki [22] gibi
Tp:U - [01],1,:U - [0,1] ve F,: U - [0,1]
olarak almmustir.
Tanmm 3.1: [51] U bos olmayan bir kiime olsun. Vu € U igin
P ={{uTp(w,I),Fi(w):ue U}
Q= {wT,w,l,@W,F,(W)ue U}ve
R = {{u, Tpi (W), I (W), Foi(w)):u € U}

U tlizerinde ndétrosofik kiimeler olmak iizere bir nétrosofik degerli ntrosofik kesin

kiime (NDNKK),

{(u, T pi(w), I, (W), Fpi(w):u € U},
Ay =(P,Q,R) = {(u, T yi (W), 1,:(w),Fyi(w):u € U},
{(u, Tri (W), I5i (W), Fri(w)):u € U}
ile gosterilir (i = 1,2, ...,n).
Ornek 3.2: U = {u,,u,,u,} olsun.
P ={(u,,0.2,0.7,0.3,u,,0.6,0.8,0.1,u;,0,0.6,0.7): u,,u,,u; € U},
0 = {(u,,0.6,0.9,0.7, u,,0.1,0.4,0.5,u;, 0.3,1,0.2): u,, u, us € U} ve

R = {(u,,0.8,0.4,0.2,1,,0.4,0.5,0.6,15,0.5,0.8,0.1):u,u,, u; € U}
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U tlizerinde notrosofik kiimeler olmak tizere

{(1,,0.2,0.7,0.3,u,,0.6,0.8,0.1,13,0,0.6,0.7):uy, Uy, U3 € U},
Ay ={ {(u,,0.6,0.9,0.7,u,,0.1,0.4,0.5,u,,0.3,1,0.2):u,,u,,u; € U},
{(u,,0.8,0.4,0.2,u,, 0.4,0.5,0.6, u, 0.5,0.8,0.1):111,112,113 € U}
U tizerinde bir NDNKK’dir.
Tanmm 3.3: [51] P={uT,(w),I(w),Fp(w)ue U}
Q= {(u, TQi(u),IQi(U,),FQi(U,)):u € U} ve

R = {{u, Tp (W), I (W), Foi(w)):u € U}

U tzerinde notrosofik kiimeler olmak tizere Ay =(P,Q,R) NDNKK olsun

(i =1,2,..,n). U iizerinde A,’in 0, ve 1, tiirleri,
1) 0, NDNKKsi (i = 1,2, ..., n) {i¢ tiir olarak tanimlanar:
(a) Tip 1: Oy, = ({{u,0,0,1):u € U}, {{1,0,0,1):u € U}, {{u,0,0,1):u € U})
(b) Tip 2: Oy, = ({{u,0,1,1):u € U}, {{u,0,1,1):u € U}, {{u,0,1,1):u € U})
(c) Tip 3: Oy, = ({{u,0,1,0):u € U}, {{11,0,1,0):u € U}, {{u,0,1,0):u € U})
2) 1, NDNKK i (i = 1,2, ..., n) g tiir olarak tanimlanir:
(a) Tip 1: 1y, = ({{u,1,0,0):u € U}, {{u, 1,0,0):u € U}, {{u, 1,0,0):u € U})
(b) Tip 2: 1y, = ({{u,1,1,0):u € U}, {{u, 1,1,0):u € U}, {{u,1,1,0):u € U})
(c) Tip 3: 1y, = ({{u,1,0,1):u € U}, {{u, 1,0,1):u € U}, {{u, 1,0,1):u € U})
Tanmm 3.4: [51] P={{uT,(w),Iw),Fp(w):ue U}
Q={(wTyu,1,(W,Fyw)ue U} ve
R = {{u, Tp (W), I (W), Fpi(w)):u € U}
U iizerinde nétrosofik kiimeler olmak tizere A, = (P, Q, R) bigimindeki NDNKK ’ye
@PNnQ=0y,PNR=0,veQNR =0, yani
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PN Q= {(wTpingi (W), 1pingi (W), Fpini(w):u € U} =0y,
PN R ={{(u, Tpingi (W, [pingi (W), Fpi ppi W):iu € U} = 0,
QN R ={w,Tyinp (W, 1 jigi (W, Fyippt (W:u € U} = 0,
ise Tip 1 notrosofik degerli nétrosofik kesin kiime NDNKK-Tip 1) (i =1,2,...,n),
() PNQ=0,,PNR=0, QNR =0, vePUQUR =1, yani
PN Q= {(wTpingi (W), 1pingi (W), Fpini(w):u € U} =0,
PN R ={{(u, Tpingi (W, [pingi (W), Fpi ppi W):iu € U} = 0,
QN R = {u,Tpinp (W, Lyinpi (W, F it (W:u € U} = 0y,
PUQUR = {{u, Tpiyipt (W), Ipiygiort (W, Fpiygiort (W):u € UL = 1
ise Tip 2 notrosofik degerli ndtrosofik kesin kiime (NDNKK-Tip 2) (i = 1,2, ..., n),
C©)PNQNR=0y,vePUQUR =1, vyani
PNQNR ={wTpinging W 1pingingt (W, Fpingingi (W):u € U} = 0y,
PUQUR = {(u, Tpiy,giyri (W, Ipi i gt (W, Fpiygipei (W):u € U = 1

ise Tip 3 notrosofik degerli noétrosofik kesin kiime (NDNKK-Tip 3) denir
(i=12,..,n).

Tanim 3.4’te verilen (a) maddesindeki NDNKK-Tip 1 i¢in asagidaki Ornek

verilmistir:

Ornek 3.5: [51] U bostan farkli bir kiime olsun. P = {{u,0,0.3,1):u € U},
Q ={(u,04,1,1):ue U} ve R={(u,0,1,08):u €U} U iizerinde ii¢ ndtrosofik
kiime olmak tizere A, = (P, Q, R) NDNKK verilsin.

Ay = ({{(x,0,0.3,1): uw € U}, {{u, 0.4,1,1):u € U}, {(u,0,1,0.8):u € U})
dir. P n Q = 0, oldugunu gosterelim:

Tpno(w) = min{TP(u),TQ (u)} =min{0,04} =0
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Ipno(u) = max{IP(u),IQ (u)} =max{0.3,1} =1
Fpro(w) = max{FP (), F, (u)} =max{1,1} =1
olur. O halde
PnQ = {(u,TPnQ(u),IPnQ(u),FPnQ(u)):u € U} ={(u,0,1,1)} = Oy,
dir. P N R = 0, oldugunu gosterelim:
Tpnr (W) = min{Tp(w), Tp(w)} = min{0,0} = 0
Ip g (W) = max{l,(w), I (W)} = max{03,1} =1
Fp nr(w) = max{F, (w), F (W)} = max{1,0.8} = 1
olur. Yani
PR = {(w,Tpap (W, Ipar (W), Fonp(w)):u € U = {{1,0,1,1)} = 0y,
dir. @ N R = 0, oldugunu gosterelim:
Tonr(x) = min{TQ (u),TR(u)} =min{0.4,0} =0
Ionp(x) = max{lQ (u),IR(u)} =max{1,1} =1
Fynr () = max{F, (w), F (W)} = max{1,0.8} = 1
olur. Buradan
Q N R = {{u, Tynr (W), Iynr (W), Fyng(W):u € U} = {(1,0,1,1)} = 0,
dir. Dolaysiyla A = (P, Q, R) NDNKK si NDNKK-Tip 1 olur.

Tanim 3.4’te verilen (b) maddesindeki NDNKK-Tip 2 igin asagidaki ornek

verilmistir:

Ornek 3.6: [51] U bostan farkli bir kiime olsun. P = {{u,0,0,1):u € U},
Q = {(u,0,0,1):u € U} ve R ={(u,1,1,0):u € U} U ilizerinde ii¢ notrosofik kiime
olmak tizere A, = (P,Q, R) NDNKK verilsin.

Ay = ({(1,0,0,1):u € U}, {(1,0,0,1):u € U}, {(n,1,1,0):u € U})
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dir.

olur

olur

olur

olur

olur

olur

P N Q = 0, oldugunu gosterelim:
Tpno(w) = min{TP(u), Ty (u)} =min{0,0} =0
Ipno (W) = max{l,(w),1,(W)} = max{0,0} = 0

Fpno(w) = max{FP (W), F, (u)} =max{1,1} =1

Yani
PN Q = {(u, Tpno (W), Ipng (W), Fpng (W)):u € U} = {{1,0,0,1)} = 0y,
. PN R = 0, oldugunu gosterelim:

Tpar (W) = min{Tp (W), Tp(wW} = min{0,1} = 0
Ipr (W) = max{lp(w, I (W} = max{0,1} = 1
Fpar(W) = max{F, (W), Fr (W} = max{1,0} = 1
. O halde
PN R = (W, Tong (W, Ip (W), Fo o (W):u € U} = {(1,0,1,1)} = 0,
. Q NR = 0, oldugunu gésterelim:
Tong (W) = min{T,(w),T,(W)} = min{0,1} = 0
Ionr @) = max{l,(w), [(W} = max{0,1} = 1

Fynr(w) = max{F,(w), Fi, W} = max{1,0} = 1

. Buradan
QNR= {(u: TQnR (u): IQnR(u); FQnR(u)>: ueE U} = {<u; 0;1;1>} = 01\]2
.PUQ UR =1, oldugunu gosterelim.

Truour (W = max{T,(w), T,(w), T, (W)} = max{0,0,1} = 1
Ipyour (W) = min{lp w, 1, (u),IR(u)} =min{0,0,1} =0

Foupur (W) = min{FP (W), F, (w), F, (u)} = min{1,1,0} =0
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olur. O halde
PU QU R = {{u, Toyour (W, Ipyqur (W), Foygur (W):u € U} = {(1,1,0,0)} = 1,
olur. Dolayisiyla Ay = (P, @, R) NDNKK si NDNKK-Tip 2’dir.

Tanim 3.4’te verilen (c) maddesindeki NDNKK-Tip 3 i¢in asagidaki ornek

verilmistir:

Ornek 3.7: [51] U bostan farkh bir kiime olsun. P = {{u,0,0.6,1):u € U},
Q = {(u,1,0,0.7):u € U} ve R =1{u,0.2,1,0):u € U} U iizerinde ii¢ notrosofik
kiime olmak tizere A, = (P, Q, R) NDNKK verilsin.

Ay = ({{x,0,0.6,1): u € U}, {{u, 1,0,0.7):u € U}, {{u,0.2,1,0):u € U})
dir. PN Q N R = 0, oldugunu gosterelim:
Tpnonr W = min{Tp(w), Ty (W), T (w)} = min{0,1,0.2} = 0
IPnQnR(u) = max{lp (w), I, (w), I (u)} = max{0.6,0,1} = 1
Fongnr(W) = max{FP (W), F, (u), Fy (u)} = max{1,0.7,0} =1
olur. Yani
PN QNR = {(u,Trnonr (W, Ipngnr (W, Frngrr W)} = {1, 0,1,1)} = 0,
olur. PUQ UR = 1, oldugunu gosterelim:
Tpuour (W) = max{TP(u),TQ (u),TR(u)} =max{0,1,0.2} =1
Ipuour (W) = min{l, (), I,(w),I; (W)} = min{0.6,0,1} = 0
Fpuour W) = min{F, (W), F, (W), F W)} = min{1,0.7,0} = 0
olur. Yani
PUQUR = {(u, Tpugur (W, Ipuour (W) Fp ugur (u))} = {{(4,1,0,0)} = 1y,

olur. Dolaysiyla A, = (P, @, R) NDNKK si NDNKK-Tip 3’tiir.
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Tanim 3.8: [51] P={(uTp@, i), Fp(w)ue U},
0 = {(u, Ty (W), Ii (W), F i (W):u € U},
R = {{w, Tpi (W), Ii(w), Fri(w)):u € U},
K = {{u, Ty (W), (W), F i (W)u € U},
L={(uT;iW),Iiw),Fi(w)ue U}ve
M= {{u,T,i(w,I,Ww),F,(uw)ue U}

U tizerinde nétrosofik kiimeler olmak tizere Ay = (P,Q,R) ve By = (K,L, M) iki
NDNKK olsun (i = 1,2,...,n). Vu € U i¢in By in A,’i kapsamasi Ay S; By Ve

Ay €, By ile gosterilen iki farkli tip olarak asagidaki gibi tanimlanir:
Tipl: Ay S, By © PSK,Q SLveR2M dir. Yani;
Ay S By © Tpi(w) < Thi (W), 15 (W) = 1i (W), Fpi(w) = Fpi(w),
TQi(U,) < T (u),le (w) =1 (w), FQi(u) > Fi(w),
Tpi(w) =T,i(w), Ii(w) < 1,,i(w), Frpi(w) < Fi(u) .
Tip2: Ay S, By© PSS K,Q 2L veR2 M dir. Yani;
Ay S, By © Tpoi(w) <Tpi(w), 1,i(w) = I.i(u), Fpi(u) = Fpi(u),
TQi(u) > T, (u),IQz (w) <1 (w, FQz(u) < Fi(w,
Tpi(w) = T,i(w), Ii(w) < 1,,i(w), Fri(w) < F,i(w).
Ornek 3.9: [51] U bostan farkli bir kiime olsun.
P = {(x,0.4,0.6,0.8): u € U}, Q = {{x,0.2,0.9,0.3):u € U}, R = {{x,0.8,0.4,0.3): u € U},
K ={(x,0.5,0.5,0.3): u € U},L = {{x,0.7,0.8,0.1): u € U}ve M = {{x,0.3,0.6,0.7): u € U}

U iizerinde notrosofik kiimeler olmak tizere Ay = (P,Q,R) ve By = (K,L, M) iki

NDNKK olsun. A, S, By oldugunu gosterecegiz. P S K oldugunu gosterelim:
0.4 < 0.5 yani Tp(u) < Ty(w),
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0.6 = 0.5 yani I, (w) = I, (w),
0.8 > 0.3 yani F, (u) = F, (w)
olup P € K’dir. Q € L oldugunu gosterelim:
0.2 < 0.7 yani T, (w) < T, (w),
0.9 = 0.8 yani I, (w) =1, (w),
0.3 > 0.1 yani F, (w) = F,(w)
olup Q € L’dir.R 2 M oldugunu gosterelim:
0.8 > 0.3 yani T, (u) =Ty, (w),
0.4 < 0.6 yani I (w) < I,,(w),
0.3 < 0.7 yani F; (w) < F,; (w)
olup R 2 M’dir. Dolayisiyla P S K ,Q € L ve R 2 M oldugundan 4, <, B, dir.
Ornek 3.10: [51] U = {u,,u,}olsun.
P = {(u,,0.3,0.5,0.2,u,,0.4,0.3,0.5 ):u,,u, € U},
0 = {(u,,0.8,0.2,04,u,,0.9,0.1,0.8 :u,,u, € U},
R = {(u,,0.9,0.2,0.3,u,,0.8,0.7,0.2 :u,,u, € U},
K = {(u,,0.6,0.2,0.1,u,,0.8,0.1,0.4 }:u,,u, € U},
L = {(u;,0.3,0.6,0.5,1,,0.2,0.3,0.9 ):u,,u, € U} ve
M = {(u,,0.8,0.7,0.4,u,,0.1,0.9,05 ):u,,u, € U}

U iizerinde notrosofik kiimeler olmak tizere Ay = (P,Q,R) ve By = (K,L, M) iki

NDNKK olsun. A, S, By oldugunu gosterecegiz. P € K oldugunu gésterelim:
0.3 < 0.6 yani Tpr(w) < Ty (w),
0.5 > 0.2 yani Ip: (u) = I (w),

0.2 > 0.1yani Fp1(u) = Fy1(u)
24



ve
0.4 < 0.8 yani Tpz (w) < Ty2 (w),
0.3 > 0.1 yani Ip2 (w) = 2 (w),
0.5 > 0.4 yani Fpz(u) = Fp2(w),
olup P € K’dir. Q 2 L oldugunu gosterelim:
0.8 = 0.3 yani Ty:(u) = Tpx (w),
0.2 < 0.6 yani Iy (w) <12 (w),
0.4 < 0.5 yani Fy:(w) < Fa(w
ve
0.9 = 0.2 yani Tz (u) = T2 (w),
0.1 < 0.3 yani Iy2 (w) <12 (W),
0.8 < 0.9 yani F,z(uw) < Fjz(w)
olup Q 2 L’dir. R 2 M oldugunu gosterelim:
0.9 > 0.8 yani Tp1 (u) =T, (w),
0.2 < 0.7 yani I (u) < I, (w),
0.3 < 0.4 vyani Fpr(w) < Fpn(w)
ve
0.8 = 0.2 yani Tpz (w) = T,z (w),
0.7 < 0.8 yani Iz (u) < 1,2 (w),
0.2 < 0.5 yani Fpz (u) < Fp2(u)

olup R 2 M ’dir. Dolayistyla P € K, Q 2 L ve R 2 M oldugundan A, S, By, dir.
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Tanmm 3.11: [51] P ={{u,Tpi (W), I,i(w),Fi(u)):u € U},
Q= {(u, TQi(u),IQi(u),FQi(u)):u € U} ve
R={(u, Tyl W),Fu(u)u e U}

U izerinde nétrosofik kiimeler olmak tizere Ay =(P,Q,R) NDNKK olsun
(i=12,..,n). Ay’nin A,° ile gosterilen timleyeni asagidaki gibi {i¢ tiir tiimleyen

{c,,c,,c.}olarak;
1, ~27 %3

(cy) Tip 1: Ay =(P€,Q% R},
P={( T oy (W, ] oye (), F iy @) € U,
Q% = {(u, T 4uye(), I guye (W, F guye (W) s € U},

RE = {(u, T 0000, 1 )o@, F e @) 1w € U,
(c;) Tip 2: Ay =(R,Q,P),

(C3) Tlp 3: "/QNC3 = (R, QC) P)
QC = {(ur T(Qi)C(U), I(Qi)c (u),F(Qi)C (U)> U € U}

seklinde tanimlanr.

Ornek 3.12: [51] U bostan farkli bir kiime olsun.
P = {(u,0.4,0.6,0.8):u € U}, Q = {(u,0.2,0.9,0.3):u € U}, Q = {(u,0.8,0.4,0.3): u € U}
U iizerinde nétrosofik kiimeler olacak sekilde Ay = (P, Q, R) NDNKK alalim.

A y’nin Tip 1 tiimleyeni;

Ayt =({{n,0.8,0.4,0.4):u € U},{(n,0.3,0.1,0.2):u € U}, {(u, 0.3,0.6,0.8): u € U})
olur. A, ’nin Tip 2 tiimleyeni;

Ay? = ({{n, 0.8,0.4,0.3):u € U}, {{u,0.2,0.9,0.3):u € U}, {{u, 0.4,0.6,0.8): u € U})
olur. A’ nin Tip 3 tiimleyeni;

Ay ={{{x,0.8,0.4,0.3):u € U}, {{u,0.3,0.1,0.2):u € U}, {{n, 0.4,0.6,0.8): u € U})
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olur.

Teorem 3.13: [51] P = {{u, Tpi (W), 1,: (W), Fpi (w)):u € U},

Q= {(u, TQi(u),IQi(u),FQi(u)):u S U} ve
R={uT i(u),IRi (u),FRi (w):u € U}

U iizerinde nétrosofik kiimeler olmak tizere A, = (P,Q,R) NDNKK olsun
(i =12,...,n). Ay nin timleyeni A ,° olmak tizere

i (A= A,
i (A2 = Ay
iii. (A = Ay

sartlar1 saglanir.

Ispat: A, = (P, Q, R) NDNKK olsun. Her bir tiimleyen tipi igin esitliklerin dogru
oldugunu gostermeliyiz. A, nin Tip 1 tiimleyeni

c/chl = (PC,QC,RC)

igin (A, 1)1 = A oldugunu gosterelim: (i = 1,2, ...,n) igin
pe = {(ur T(Pi)C (u);I(Pi)C(u), F(Pi)c (u)) u € U}
={(wFi(w),1—I,i(w), Ty (w)ueU},
Q% = {(u T quye(), I quye (W, F e (W) u € U]
= {(u, FQi(u),l — IQi(u),TQi(u)):u € U},
RE = (U, T iy (), 1 iy @), F e () € U}

= {(u Fpe (W, 1 = [t (), T (W):u € U}
olur.

(PE)° = {(u, T(Pi)c (u),I(Pi)c(u), F(p")c (w):ue U}
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= LT (e, T iy (), F e (W) s € U
={(wFpi(w),1—1,i(w),Tpw):u e U}

= {1 = (1= 1, (W), Fpu ) :u € U}
= {(u, Tpi (W), I (W), Fpi (W):u € U}

=P,

(QC)C = {(ur T(Qi)c (u);I(Qi)C(u), F(Qi)c(u)) u € U}

= (0T gy (.1 1y (), F gy (@)° s € U}

= {(w Foi(w),1 —1,i(w), Ty (W):u € U}

= {, Ty, 1= (1- 1)), Fpu):u € U}
= (1w, Ty (W), 1t (W), F o ()):u € U)

-0,

(RO = {0, T ye (), iy (W, F (i e()) s € U]

= {0 T oW, ] oy (@), F iy e @) 1w € U
={(wFpuw),1— I @W),Tu(w):ue U}
= { T, 1= (1 - 1 (W), Fu):u € U}
= {(u, T (W, I (W), Fri(w):u € U}
— R,
dir. Dolayistyla
(Ay1) =(P,Q, R

= (P94, (Q9), (R°))
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=(P,Q,R)
olup
(A = A,y
dir. A, nin Tip 2 tiimleyeni
c/qzvc2 = (R, Q, P)
igin (Ap2)2 = Ay oldugunu gosterelim:
(Ay2) = (R, Q, P)
=(P,QR)
olup
(A = A,
dir. A, nin Tip 3 tiimleyeni
c/‘lNC3 = (R, QC:P>

igin (A% = A oldugunu gosterelim:
Q) = {0 T oy (), g1y (), F iy ) 1w € U
= {0 T gy (L1 1y (), Fguyc (W) s € U
= {(w Fyi(w),1 —1,i(w), Tyi (W):u € U}
= { Ty, 1- (1= 1, @W), Fpu@):u € U}
= {(u, Ty (W), 1 (W), F i (w)):u € U}
=0
dir. Dolayisiyla

(A% =(R,Q, P)
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= (P,(Q°)°,R)
=(P,Q,R)
olup
(A3 =Ay
dir. Boylece her bir tiimleyen tipi i¢in
(Ay)1=Ay
(Ay2)2=Ay
(Ay)s = Ay
oldugu gosterilmistir. m
Tanmm 3.14: [51] P ={{u,Tpi (W), I,i(w),Fi(w):u € U},
Q = {{u, Tyi(W), 1,i(w), Fpi(w):u € U} ve
R={{u, T (W, wW),Fu(w)u € U}

U izerinde nétrosofik kiimeler olmak tzere A, =(P,Q,R) NDNKK olsun
(i=12,..,n).

1) Ay, NDNKK-Tip 1 ise bu durumda A, nin tiimleyeni A ,°, bir tiir timleyen
Tip2 olarak tamimlanir: A2 = (R, Q, P).

2) Ay, NDNKK-Tip 2 ise bu durumda A, nin tiimleyeni A ,°, bir tiir timleyen
Tip2 olarak tammlanir: A2 = (R, Q, P).

3) Ay, NDNKK-Tip 3 ise bu durumda A, 'nin tiimleyeni A ¢, asagidaki gibi ti¢ tiir

tlimleyen olarak tanimlanir:

(c;) Tip 1 Ay =(PC,Q° R),
P={(, T oye (W, ] poye (W), F iy @) i € U
QC = {(u, T(Qi)c('ll), I(Qi)c (U),F(Qi)c (u)) U € U},
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RE = {(u, T 000 W), 1oy, F e @) 1w € U,
(CZ) Tlp 2: c/lNC2 = (R! Q’P> 1

(c;)  Tip3: Ay =(R,Q,P).
Q° = {(u, T quye(), I guye (W, F yuye (W) s € U},

Ornek 3.15: [51] U bostan farkh bir kiime olsun. P = {{,0,0.3,1):u € U},
Q ={(u,04,1,1):u e U} ve R={u,01,08):u€eU} U izerinde ndtrosofik
kiimeler olmak tizere A, = (P, Q, R) NDNKK-Tip 1 alalim:

Ay = ({{x,0,0.3,1): u € U}, {{u, 0.4,1,1):u € U}, {(u,0,1,0.8):u € U})
dir. Ay ’nin timleyeni, A, = (R, Q, P) dir. Yani

Ay = ({{»,0,1,0.8): u € U}, {{u, 0.4,1,1):u € U}, {{(u,0,0.3,1): u € U})
dir.

Ornek 3.16: [51] U bostan farkli bir kiime olsun. P = {{u,0,0,1):u € U},
Q ={(u,0,0,1):u e U} ve R ={(u,1,1,0):u € U} U lizerinde notrosofik kiimeler
olmak tizere A, = (P,Q, R) NDNKK-Tip 2 alalim:

Ay ={{{x,0,0,1):u € U}, {{1,, 0,0,1):u € U}, {{u,1,1,0):u € U})
dur. A, nin tiimleyeni, A2 = (R, Q, P) dir. Yani

Ay ={{{x, 1,1,0):u € U}, {{x,0,0,1):u € U}, {{u,0,0,1):u € U})
dur.

Ornek 3.17: [51]U bostan farkh bir kiime olsun. P = {{u,0,0.6,1):u € U},
Q ={(u,1,00.7):ueU} ve R={u,021,0):u€eU} U izerinde notrosofik
kiimeler olmak tizere A, = (P,Q,R) NDNKK-Tip 3 alalim. A, nin tiimleyeni ii¢

tiir timleyen olarak tanimlanabilir:
Tip 1: A, = (P¢,Q°, R°)
= ({{u, 1,0.4,0):u € U}, {{u,0.7,1,1):u € U}, {{(u,0,0,0.2):u € U}).
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Tip 2: Ay = (R, Q,P)
= ({(1,0.2,1,0):u € U}, {(1,1,0,0.7):u € U}, {{u,0,0.6,1):u € U}).
Tip 3: Ay = (R, Q°, P)
= ({(1,0.2,1,0):u € U}, {{,0.7,1,1):u € U}, {{1,0,0.6,1):u € U}).
Tanmm 3.18: [51] P = {{u, T (W), [i(w), Fpi(w):u € U},
Q= {0 Ty, 1, (W, Fu(w):u e U},
R = {(u, Tpi (W), Ii(w), Fpi(w)):u € U},
K ={{u,Tyi(), i (W), Fi(w):u €U},
L= {(u, T, (w),1,i (w), Fi(w):u € U} ve
M = {u, Ty (w), Iy (W), Foyi (u)):u € U}

U tizerinde nétrosofik kiimeler olmak iizere A, = (P,Q,R) ve By = (K, L, M) iKi
NDNKK olsun (i = 1,2,...,n). Vu € U igin A, ile By nin kesisimi iKi tip olarak

asagidaki gibi tanimlanir:
Tipl: AyNn,By=(PNK,QNLRUM)
PN K = {(u, Tpingi (W), pin i (W), Fpingi(w):u € U},
QN L= {(uT i (W, 1yini(W,Fyini(W)iu € U},
RUM = {(u, T iy, pi (W), L i (W), F gi gt (W)iu € UL
Tip2: AyN, By =(PNK,QUL,RUM)
PN K ={(w, Tpi i (W, Ipi i (W), F pi i (W)):u € U},
QUL = {{wu,T iy (W), Lyt (W), Fyiyyi (W):u € U},
RUM = {(u, TRiuMi(U),IRiuMi(U),FRiuMi (whue U}.
Ornek 3.19: [51] U bostan farkli bir kiime olsun.

P ={(u,04,0.6,0.5):u € U}, Q ={(u,0.2,0.9,0.3):u € U}, R = {(1,0.8,0.4,09): u € U},
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K ={(u,0.7,0.1,0.8):u € U}, L = {(u,0.6,0,0.8):u € U} ve M = {{u, 0.6,0.6,0.3):u € U}

U iizerinde nétrosofik kiimeler olmak iizere Ay = (P,Q,R) ve By = (K,L, M) iki
NDNKK olsun. A, N, By’1 bulalm:

Ay Ny By =(PNK,QnNLRUM)dir. Once P N K kiimesini bulmaliy1z:
Tpox (W) = min{Tp, (w), T, (W)} = min{0.4,0.7} = 0.4
Ip e (W) = max{l,(w), [, (W)} = max{0.6,0.1} = 0.6
Fp (W) = max{F, (w),F, (u)} = max{0.5,0.8} = 0.8
olup
PnK = {{u,0.4,0.6,0.8):u € U}
olur. @ N L’yi bulalim:
Ton, () = min{T,(w), T, (W)} = min{0.2,0.6} = 0.2
I, (W) = max{IQ (u),IL(u)} = max{0.9,0} = 0.9
Fon,(w) = max{FQ (W), F, (u)} = max{0.3,0.8} = 0.8
olup
QNL={u020.908):ue€ U}
olur. R U M’yi bulalm:
Truy (x) = max{Tx(w), Ty, ()} = max{0.8,0.6} = 0.8
Ipoy () = min{l,(w), I,;(w)} = min{0.4,0.6} = 0.4
Fpum () = min{F, (u),F,, (W)} = min{0.9,0.3} = 0.3
olup
RUM = {(u,0.8,0.4,0.3):u € U}
olur. Buradan

AyNn;By=(PNK,QNnL,RUM)
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= ({{y,0.4,0.6,0.8):u € U}, {{u,0.2,0.9,0.8):u €
U},{(u,0.8,0.4,0.3):u € U})

elde edilir. Simdi A N, By’1 bulalim:
Ay N, By =(PNK,QUL,RUM)dir. Bununigin Q U L’yi bulmaliyiz:
Tou, (W) = max{TQ (w), TL(u)} = max{0.2,0.6} = 0.6
Iyo,(w) = min{ly(w),1,(wW} = min{0.9,0} = 0
Fyu, (W) = min{F, (), F, (W} = min{0.3,0.8} = 0.3
olup
QUL = {(u,0.6,0,0.3):u € U}
olur. Buradan
Ay N, By =(PNK,QUL,RU M)
= ({{u, 0.4,0.6,0.8): u € U}, {(u, 0.6,0,0.3): u € U}, {{u, 0.8,0.4,0.3): u € U})
elde edilir.
Teorem 3.20: (Tek kuvvet 6zelligi)
P ={{u,Tpi(w, (), Fi(w):ue U},
Q = {{w, Tyi(w), 15i(w), Fyi(w):u € U} ve
R={(u, T ),IW),Fu(uw)u e U}

U iizerinde nétrosofik kiimeler olmak tizere A, = (P,Q,R) NDNKK olsun
(i=1,2,..,n). Vu € U igin Tip 1 kesisim ve Tip 2 kesisim i¢in tek kuvvet ozelligi

vardrr. Yani;

i Ay Ny Ay = Ay

dir.

Ispat: A, = (P, Q, R) NDNKK alalim.
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I. Ay Ny Ay = Ay oldugunu gosterelim:
TiplAy Ny Ay =(P,Q,R)n,{P,Q,R) =(PNP,QNQ,RU R) alalim. Burada

PP ={{u,Tpippi (W, Ipinpi (W), Fpinpi (W)):u € U}

olup
T i ppi (W) = min{T ,i(w), Tpi (W} = Tpi (w),
Linpi (W) = max{li(w), (W)} = I, (w),
Fpinpi (W) = max{F i (W), F i (W} = Fpi ()
oldugundan
PP ={{u,Tpipi(W), Lpinpi (W), Fpinpi (W)):u € U}
={(x,T,i(w), 1,i(w), F,i(w):u € U}
=P
dir.
Q NQ = {(u,Tyingi (W), gingi (W, Fgingt (W):u € U}
olup
T yingi (W) = min{TQi(u),TQi(u)} = Tqi(w),
Lying! (W) = max{l,i(w), 1, (W} = 1,:(w),
Fgingi(W) = max{F ,i(w), F (W)} = F 5 (w)
oldugundan

QNne = {(u, TQinQi(u);IQinQi(u),FQinQi(u)):u € U}
= {u,T i (u), i (u),F i (W) u € U}

=q
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dur.

RUR = {(u, TRiURi(u),IRiURi(u),FRiURi (w)ue U}

olup
Tpiypi (W) = max{Tpi(w), Tpi(wW} = Tpi(w),
Leiopt W) = min{l i (W, 1 W} =1,
Friopi W) = min{F i(w), Fpi (W} = Fpi(w)
oldugundan

RUR = {{u, Tpi,pi (W), Ipi,pi (W), F i, i (W):u € U}
= {(u, Tri(w), Ii (W), Fpi(w):u € U}
=R
dir. Dolayisiyla
Ay Ny Ay =(P,Q,R) N (P,Q,R)
=(PNP,QNQ,RUR)
= (P,Q,R)
= Ay
elde edilir. Benzer sekilde ii. nin de saglandig1 gosterilebilir. m

Ornek 3.21: U bostan farkli bir kiime olsun. P = {{u, 0.4,0.6,0.5):u € U},
Q = {(u,0.2,0.9,0.3):u € U} ve R = {(u,0.8,0.4,0.9):u € U} U iizerinde notrosofik
kiimeler olmak tizere A, = (P, Q, R) NDNKK alalim.

c"lN rwloqN = <PinR) nl <P;Q;R>
=(PNP,QNQ,RUR)
dir. P N P kiimesini bulalim:

Tpop (W) = min{Tp(w),Tp (W)} = min{0.4,0.4} = 0.4 = Tp(u)
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Ipnp W) = max{I,(w), I,w)} = max{0.6,0.6} = 0.6 = I,(w)
Fpp () = max{F, (w), F, ()} = max{0.5,0.5} = 0.5 = F, (w)
olup
PNP ={(x,04,06,05):u€cX} =P
elde edilir. Q N Q kiimesini bulalim:
Tone (W) = min{T,(w),Ty(w)} =min{0.2,0.2} = 0.2 = T, (w)
Iong (W) =max{l,(w),1,(w)} = max{0.9,0.9} = 0.9 = I, (w)
Fyne (W) =max{F,(w),F,(w)} =max{0.3,03} = 0.3 = F, ()
olup
QNQ ={(1020903):uecl}=0Q
elde edilir. R U R kiimesini bulalim:
Tror () = max{Ty (1), Ty (W)} = max{0.8,0.8} = 0.8 = Tp(w),
Leur () = min{l,(W), I, W} = min{0.4,04} = 0.4 = I, (w),
Four (0) = min{F, (W), F, (W)} = min{0.9,0.9} = 0.9 = F, (w)
olup
RUR = {(x,0.804,09):u €U} =R
elde edilir. Boylece
Ay Ny Ay =(P,Q,R) N (P,Q,R)
=(PNP,QNQ,RUR)
=(P,Q,R)
= Ay

olur.
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Ay Ny Ay ={(P,Q,R) N, (P,Q,R)=(PNP,QUQ,RUR)
dir. Q U Q kiimesini bulalm:
Toue W) = max{T,(w),T,(wW} = max{0.2,0.2} = 0.2 = Ty(w),
Iouo (W) = min{l,(w), 1,(w)} = min{0.9,0.9} = 0.9 = I,(w),
Fyue (W) = min{F,(w), Fy(w} = min{0.3,0.3} = 0.9 = F, (w)
olup
QUQ = {(,02,09,03):u€ecU}=Q
elde edilir. Boylece
Ay Ny Ay =(P,Q,R) N, (P,Q,R)
=(PNP,QUQ,RUR)
=(P,Q,R)
= A,
olur.
Teorem 3.22: (Degisme Ozelligi)
P = {{u, Tpi(w), 1,i(w), Fpi(w)):u € U},
Q = {(w Tpi(W, I,i(W),Fyi(w):u € U},
R ={(u,Tp (W), I (W), Fp(w):u € U},
K = {{u, Tyt (W, 11 (W), F i (W):u € U},
L= {(u, Ty (w),1:(w),F,i(w):u € U} ve
M= {(u, T, (W), 1, (w), F i (w):u € U}

U tizerinde nétrosofik kiimeler olmak tizere A, = (P,Q,R) ve By = (K, L, M) ikKi
NDNKK olsun (i = 1,2,...,n). Yu € U i¢in A ile By’ nin Ay N, By Ve Ay N, By
ile gosterilen iki tip kesisimi i¢in degisme 6zelligi vardir. Yani;
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i.  AyN,By=ByN, Ay

dir.
Ispat: A, = (P,Q,R) ve By = (K, L, M) iki NDNKK olsun.
Tipl: AyN, By =(PNK,QNL,RU M) alalim. Burada
T pipi(u) = min{TPi (W), T i (u)} = min{TKi (u),TPi(u)} = Tyinpi(W),
i i (U) = mGX{IPi(U),IKi (u)} = max{IKi (W), I, (u)} = Iipi (W),
Foii(w) = max{FPi (W), F i (u)} = max{FKi (W), F i (u)} = F i .i(w)
oldugundan
PNK = {(uTpingi (W, 1 i i (W), Fpi et (W):u € U}
= {(u, T i pi W), i i (W, F i i W):u € U= KNP
elde edilir.
Toini (W) = min{TQi(u),TLi (u)} = min{TLi (u),TQi(u)} = Tpingt (w),
Iying (W) = max{le(u),ILi (u)} = max{ILi (u),IQi (u)} = ILian(u),
Fpini (W) = max{FQi(u),FLi (W} = max{F :(w), FQz(u)} = Flinoi(w
oldugundan
Q N L= {{u,Tyin (W, 1yin (W), Fgin,i (W):u € U}
= {0, Ty 0t (W), Lt ot (W), F i i (W):u € U} = L N Q

elde edilir.
Trivni (W) = max{Ti (W), T, i (W} = max{T,;:(W),T (W} =T, i W,

i) = min{IRz (w), IMi(u)} = min{l,,i(w),1 (u)} = [, (W),
F iy (W) = min{FRi (u),FMi(u)} = min{FMi(u),FRi (u)} = F i, (W
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oldugundan
RUM = {(u,TRiuMi(U),IRiuMi(U),FRiuMi(U))Iu € U}
= {(w Ty W, 1iy i (W, Fpyigei (W):iu € U} =M UR
elde edilir. Buradan da
Tipl: Ayn,By=(PNK,QNLRUM)
=(KNP,LNQ,MUR)
=(K,L,M)n, (P,Q,R)
=By N, Ay
elde edilir. Simdi de
Tip2: AyN, By =(PNK,QUL,RUM) alam. Burada
T pipi(u) = min{TPi (W), T i (u)} = min{TKi (W), T pi (u)} = Tyinpi(W),
Lpi i (W) = mGX{IPi(U),IKi (u)} = max{IKi (W), I, (u)} = L ipi (W),
Fpipi (W) = max{F,i(w), Fi(W} = max{F (W), Fpi(W} = Fpinpi (W)
oldugundan
PNK = {(uTpingi (W, 1 pingi (W), Fpi et (W)iu € U}
= {(u, T ipypi (W, i ppi (W), F i pi W):u €U =KNP
elde edilir.
T iy (W) = max{TQi(u),TLz (u)} = max{TLi (u),TQi(u)} = TLL‘UQi(‘LL),
Lyiyi(w) = min{IQi(u),ILz (W} = min{l,; (U),IQi(‘LL)} = Ljiyoi (W),
Fiyi(w) = min{FQz(u),FLi (W} =min{F (u),FQi(u)} = Fliyoi(w)
oldugundan

QUL = {(u,TQiULi(u),IQiULi (u),FQiULi(u))):u € U}
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= {(u, Ty 01 W, iyt (W), F iy pi(W):u € U} =L N Q

elde edilir.
Trigni(W) = max{TRz (w), TMz(u)} = max{TMi(u),TRi (u)} =T iy (W,

Tnigpi (W) = min{IRz (w), IMi(u)} = min{IMz (W), I i (u)} = I,z (W,
F i (W) = min{FRi (u),FMi(u)} = min{FMi(u),FRi (u)} =F i (W)
oldugundan
RUM = {(w, Tgiypi (W, I i i (W), F iyt (W):u € U}
= {(u, T\t (w), Iy pt (w), Figpt (w)ue U} =MUR
elde edilir. Buradan da
Tip2: AynN, By=(PNK,QUL,RUM)
=(KNP,LUQ,MUR)
=(K,L,M)n, (P,Q,R)
=By Ny Ay
elde edilir. m
Ornek 3.23: Omek 3.19’daki
P = {(u,0.4,0.6,0.5):u € U}, Q = {(u,0.2,0.9,0.3): u € U}, R = {(u,0.8,0.4,0.9):u € U}
K = {(u,0.7,0.1,0.8):u € U} , L = {{(u,0.6,0,0.8):u € U} ve M = {(u,0.6,0.6,0.3): u € U}
olmak tizere A, = (P,Q,R) ve By = (K, L, M) NDNKK ’leri i¢in
Ay Ny By = ({{u, 0.4,0.6,0.8):u € U},{(u, 0.2,0.9,0.8): u € U}, {(u,0.8,0.4,0.3):u € U})
ve
An N, By = ({{(1,0.4,0.6,0.8):u € U},{(u,0.6,0,0.3):u € U},{(u,0.8,0.4,0.3): u € U})
elde etmistik. Simdi By, N, Ay’ ive By N, A’ 1bulalim:

ByN, Ay =(K,L,M)n,(P,Q,R)=(KNP,LNQ,MUR)
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dir. K N P kiimesini bulalim:
Tinp (W) = min{T,(w),Tp (W)} = min{0.7,0.4} = 0.4
Iynp (W) = max{l,(w), I (W)} = max{0.1,0.6} = 0.6
Fy np (W) = max{F, (w), F, (w)} = max{0.8,0.5} = 0.8
olup
KnP ={{(u,04,0.6,0.8):u € U}
elde edilir. L N Q kiimesini bulalim:
Ty W) = min{T, (W), T,(w)} = min{0.6,0.2} = 0.2
I (W) = max{IL(u),IQ(u)} = max{0,0.9} = 0.9
Fno (W) = max{FL (W, F, (u)} = max{0.8,0.3} = 0.8
olup
LNnQ=1{u020.908):ue€ U}
olur. MU R kiimesini bulalim:
Tyor(W) = max{T,, (w), Tr(w)} = max{0.6,0.8} = 0.8
Iyur (W) = min{l,, (W), I (W)} = min{0.6,0.4} = 0.4
Fyop (W) = min{E,, (w),F, (W} = min{0.3,0.9} = 0.3
olup
MUR = {(u,0.8,0.4,0.3):u € U}
olur. Dolayisiyla
By Ny Ay = ({{u,0.4,0.6,0.8): u € U},{(u,0.2,0.9,0.8): u € U}, {(u,0.8,0.4,0.3): u € U})
bulunur. Diger taraftan

Ay Ny By = ({(v,0.4,0.6,0.8): u € U},{(u,0.2,0.9,0.8): u € U},{(u,0.8,0.4,0.3): u € U})
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oldugundan
ByNy Ay =Ay N By
elde edilir. $imdi de By, N, A, y1 bulalim:
By N, Ay =(K,L,M)n,(P,Q,R)=(KNP,LUQ,MUR)
dir. K N P kiimesi
KnP ={u04,0.6,08):ue€ U}

olarak bulunmustu. L U Q’yu bulalim:

Ty (W) = max{T,(w), Ty(W)} = max{0.6,0.2} = 0.6

Iy, = min{IL (W, 1, (u)} = min{0,09} =0

Fuo W) = min{F, (w), F,(w)} = min{0.8,0.3} = 0.3
olup

LU Q = {{u,0.6,0,0.3):u € U}
olur. M U R kiimesi de
M UR = {(u,0.8,04,0.3): u € U}
olarak bulunmustu. Dolayisiyla
By Ny Ay = ({{u, 0.4,0.6,0.8): u € U},{(u, 0.6,0,0.3):u € U},{(u,0.8,0.4,0.3):u € U})
bulunur. Diger taraftan
Ay Ny By = ({{u, 0.4,0.6,0.8):u € U},{(u, 0.6,0,0.3):u € U},{(u,0.8,0.4,0.3):u € U})
oldugundan
By N, Ay =Ay N, By

elde edilir.
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Tanmm 3.24: [51] P = {(u, T (W), 1, (W), Fpi (W):u € U3,
0 = {(0, Ty (W, 1,i(W), F i (W):u € U},
R = {{u, Tpi (W, [pi(w), Fpri(W):u € U},
K = {{u, Ty (W), (W), F i (W)u € U},
L={(u,T(w,Iiw),Fi(w):u€ U}ve
M= {{u,T,i(w,I,Ww),F,(uw)ue U}

U tizerinde nétrosofik kiimeler olmak tizere Ay = (P,Q,R) ve By = (K,L, M) iki
NDNKK olsun (i = 1,2,...,n). Yu € U igin A, ile By nin birlesimi iKi tip olarak

asagidaki gibi tanimlanir:

Tipl: AyU; By =(PUK,Q NnL,RNM),
PUK = {(u, T iy i (W), I pi g (W), Fpi g (W)):u € U},
Q NL = {(u,T i (W), 1 yin,i (W), F yin,i(W):u € U},
RO M = {(w, T iy pi (W), i i (W), F i gt (W) u € UL
Tip 2: Ay U, By =(PUK,QU L,RNM),

PUK = {(w,Tpiyi (W), 1pi i (W), F

P'UK

(w):u € U},

PtUK!
QUL = {{u,T i, (W), 11y, (W), F iy, (w):u € U},

RO M = {(u, T iy pi (W), L i (W), F i gt (W) € UL

R'nM R'nM
Ornek 3.25: [51] U bostan farkli bir kiime olsun.

P = {(u,0.4,0.6,0.5):u € U}, Q = {(u,0.2,0.9,0.3): u € U}, R = {(u,0.8,0.4,0.9): u € U},
K = {(u,0.7,0.1,0.8):u € U}, L = {{u,0.6,0,0.8):u € U} ve M = {{u,0.6,0.6,0.3):u € U}

U iizerinde nétrosofik kiimeler olmak tizere Ay = (P,Q,R) ve By = (K,L, M) iki
NDNKK olsun. A, U; By’1 bulalm.

AyU; By=(PUK,QNL,RNM)
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dir. Bunun i¢in 6nce P U K’yi bulmaliyiz:
Toux (W) = max{T, (), Ty (W)} = max{0.4,0.7} = 0.7
Ip,x (W) = min{l,(w), I, (W)} = min{0.6,0.1} = 0.1
Fpoux (W) = min{l,(w), I, (w)} = min{0.5,0.8} = 0.5
olup
PUK = {{u,0.7,0.1,0.5):u € U}
olur. Q N L’yi bulalim:
Ton, (W) = min{T,(w), T, (W)} = min{0.2,0.6} = 0.2
Ipo,(w) = max{IQ (w, 1, (u)} = max{0.9,0} = 0.9
Fon,(w) = max{FQ (w), E, (u)} = max{0.3,0.8} = 0.8
olup
QNL={u020.908):ue€ U}
olur. R N M’yi bulalim:
Tram (W) = min{T (W), Ty, (W)} = min{0.8,0.6} = 0.6
Inoy (W) = max{l(w), I,,(w)} = max{0.4,0.6} = 0.6
Fp (W) = max{F, (u), F,, (W)} = max{0.9,0.3} = 0.9
olup
RnM = {{(u,0.6,0.6,09):u € U}
olur. Buradan
Ay U, By =(PUK,QNLRNM)
= ({{u, 0.7,0.1,0.5): u € U}, {{(u,0.2,0.9,0.8):u € U}, {(u, 0.6,0.6,0.9):u € U})

elde edilir. A, U, By’1 bulalm.
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AyU, By =(PUK,QUL,RNM)
dir. Bununi¢in Q U L’yi bulmaliy1z:
Tou, (W) = max{TQ (w), TL(u)} = max{0.2,0.6} = 0.6
Iyy,(u) = min{lQ (u),IL(u)} =min{0.9,0} = 0
Fyu, (W) = min{F, (w), F,(wW} = min{0.3,0.8} = 0.3
olup
QUL ={u0.6,0,0.3):ue U}
olur. Buradan
Ay U, By =(PUK,QUL,RnN M)
= ({{«,0.7,0.1,0.5): u € U}, {{u, 0.6,0,0.3):u € U},{(u, 0.6,0.6,0.9): u € U})
elde edilir.
Teorem 3.26: (Tek kuvvet ozelligi)
P = {(uTpi(w,I,i(w),Fp(w)u e U}
Q = {{w, Tyi(w), 1,i(w), Fyi(w):u € U} ve
R={{u, T (W, W),Fuw)u e U}

U iizerinde nétrosofik kiimeler olmak tizere A, = (P,Q,R) NDNKK olsun
(i=1,2,..,n). Vu € U igin Tip 1 birlesim ve Tip 2 birlesim i¢in tek kuvvet ozelligi

vardir. Yani;

i Ay U Ay = Ay
i Ay U, Ay = Ay

dir.
Ispat: A, = (P, Q, R) NDNKK alalim.
I. Ay Uy Ay = Ay oldugunu gosterelim:
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Tipl: AyU; Ay =(P,Q,R) U, (P,Q,R) =(PUP,Q NnQ,R NR) alahm. Burada

PUP = {(u, Tpi,pi (W), Ipiy,pi (W), Fpi pi (w):u € U}

olup
Tpiypi (W) = max{Tpi(w), Tpi (W)} = T,i(w),
Lyipi W) = min{l,: (W), (W} = I:(w),
Fpipi (W) = min{F i (w),F i W} = Fpi(w)
oldugundan
PUP = {{u, Tpi,pi(W), Ipiy,pi (W), F pi ypi ()):u € U}
={(w T, (W,1,i(w), Fpi(w):u € U}
=P
dur,
QNQ ={uTyingi (W] yingi (W), Fyingt (W):u € U}
olup
T yingt (W) = min{T i (W), T i (W} = Ty (w),
Lying! (W) = max{l i), 1,y (w} = I, (w),
Fging! (W) = max{F ,i(w), F yi(w)} = F ;i (w)
oldugundan
QNQ={uTyingi (W] yingi (W), Fyingt (W):u € U}
= {(w,T (W), 1 5i(W),F yi(W): u € U}
=0
dur,
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RNR= {(u, T i g (W), Lginpi (W), F i i (W)):u € U}

olup
T pingi (W) = min{T i (W), T (W} = Tpi (W),
Tingi (W) = max{l i (W), I (W} = I (w),
Fpipi (W) = max{F i (w),Fpi (W)} = Fpi(w)
oldugundan

RN R ={{u, Tpipi (W), Ipippi (W), Fpipgi (W):u € U}
= {(w, Tt (W), Iy (W), Fpe(w)): € U}
=R
dir. Dolayistyla
Ay Uy Ay =(P,Q,R)U;(P,Q,R)
=(PUP,QNQ,RNR)
=(P,Q,R)
= Ay
elde edilir. Benzer sekilde ii. nin de saglandig1 gosterilebilir. m

Ornek 3.27: U bostan farkli bir kiime olsun. P = {{u,0.4,0.6,0.5):u € U},
Q ={(u,0.2,0.9,0.3):u € U} ve R = {{u,0.8,0.4,0.9):u € U} U tizerinde notrosofik
kiimeler olmak tizere A, = (P, Q, R) NDNKK alalim.

Ay U; Ay =(P,Q,R) U, (P,Q,R)
=(PUP,QNQ,RNR)
dir. P U P kiimesini bulalim:
Tp,p(w) = max{Tp(w),Tp (W)} = max{0.4,04} = 0.4 = Tp(w)

Ipyp (W) = min{l, (w), I, (W)} = min{0.6,0.6} = 0.6 = I,(w)
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Fpup (W) = min{F, (w),F, (W} = min{0.5,0.5} = 0.5 = F, (u)

olup

PUP ={(u,04,0605):ueclU}="P
elde edilir. Q N Q kiimesini bulalim:
Tone (W) = min{T,(w), Ty(w)} = min{0.2,0.2} = 0.2 = T, (w)
Iong (W) =max{l,(wW),1,(w)} =max{0.9,0.9} = 0.9 = I,(u)
Fyne (W) = max{F,(w),F,(w)} =max{0.3,03} = 0.3 = F, ()

olup

Q0N Q = {(1,0.209,03)ueU}=0Q

elde edilir. R N R kiimesini bulalim:
Trar (W) = min{T, (w), Tz (W} = min{0.8,0.8} = 0.8 = Tz (w),
Iear (W) = max{lz(w), I (W)} = max{0.4,0.4} = 0.4 = I (u),
Frr (W) = max{F; (w), F; (W)} = max{0.9,0.9} = 0.9 = F; (w)

olup

RNR = {(u,0804,09:uecU}=R
elde edilir. Boylece
Ay Uy Ay =(P,Q,R) U (P,Q,R)
=(PUP,QNQ,RNR)
=(P,Q,R)
= A,
olur.

Ay U, Ay =(P,Q,R) U, (P,Q,R)
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=(PUP,QUQ,RNR)
dir. Q U Q kiimesini bulalm:
Toue W) = max{T,(w),T,(wW} = max{0.2,0.2} = 0.2 = Ty(w),
Iouo (W) = min{l,(w), 1,(w)} = min{0.9,0.9} = 0.9 = I,(w),
Fyue (W) = min{F,(w), Fy(w} = min{0.3,0.3} = 0.9 = F, (w)
olup
QUQ = {(,02,09,03):u€ecU}=Q
elde edilir. Boylece
Ay U, Ay =(P,Q,R) U, (P,Q,R)
=(PUP,QUQ,RNR)
=(P,Q,R)
= A,
olur.
Teorem 3.28: (Degisme Ozelligi)
P = {{u, Tpi(w), 1,i(w), Fpi(w)):u € U},
Q = {(w Tpi(W, I,i(W),Fyi(w):u € U},
R ={(u,Tp (W), I (W), Fp(w):u € U},
K = {{u, Tyt (W, 11 (W), F i (W):u € U},
L= {(u, Ty (w),1:(w),F,i(w):u € U} ve
M= {(u, T, (W), 1, (w), F i (w):u € U}

U tizerinde nétrosofik kiimeler olmak tizere A, = (P,Q,R) ve By = (K, L, M) ikKi
NDNKK olsun (i = 1,2,...,n). Vu € U i¢in A ile By’ nin A, U; By Ve Ay U, By
ile gosterilen iki tip birlesimi i¢in degisme 6zelligi vardir. Yani,
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i. Ay U, By=ByU; Ay

dir.
Ispat: A, = (P,Q,R) ve By = (K, L, M) iki NDNKK olsun.
Tip 1: Ay U, By =(PUK,Q NnL,RN M) alalim. Burada
T piyi (W) = max{TPi (u),TKz(u)} = max{TKi(u),T i(ll)} =T i, pi (W,
Ipi i) = min{lpz (W), I ;i (u)} = min{IKi (W), I (u)} = I i pi (W),
Foiji(u) = min{FPi (W), F i (u)} = min{FKi (W), F pi (u)} = F i, pi (W)
oldugundan
PUK = {(u, Tpiygi (W), i i (W), Fpi et (W):u € U}
= {(w, T iy pi W), i ypi (W), F i pi W):u € U} = KU P
elde edilir.
T pinsi () = min{TQi (W), T (u)} = min{TLi (u),TQi(u)} = TLinQi(U,),
Lyini (W) = max{IQi(u),ILz (u)} = max{ILi (u),IQi(u)} = ILinQi(U,),
Fpini (W) = max{FQi(u),FLi (W} = max{F :(w), FQz(u)} = Flinoi(w
oldugundan
Q N L= {{u,Tyin (W, 1yin (W), Fgin,i (W):u € U}
= {0, Ty 0t (W), Lt ot (W), F i i (W):u € U} = L N Q

elde edilir.
T i (W) = min{TRi (W), T, (u)} = min{T,,;; (W), T (W} =T ipi (W,

Tninai(w) = max{IRz (w), IMi(u)} = max{IMi(u),IRi (u)} =I5 (W,
Foinpi(w) = max{FRi (u),FMi(u)} = max{FMi(u), F i (u)} = F g (W)
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oldugundan
RNM = {(w, Tgippi (W, Ipi i (W), Frin i (W):u € U}
= {(w Ty opi W, Iy pi (W), Fpyingi (W):iu € U} =M NR
elde edilir. Buradan da
Tipl: AyU, By =(PUK,QNL,RN M)
=(KUP,LNQ,MNR)
=(K,L,M)u, (P,Q,R)
=By U, Ay
elde edilir. Simdi de
Tip 2: Ay U, By =(PUK,Q UL,RN M) alam. Burada
Tpi i (W) = max{TPi (W), T i (u)} = max{TKi (W), T (u)} =T iy pi (W),
I iy pi(u) = min{IPi (W), I i (u)} = min{IKi (W), I (u)} = Ii,pi (W),
Fpi,i(w) = min{F ,i(w), F.i(W} = min{F i (W), Fpi (W} = F i pi (W)
oldugundan
PUK = {(u, T iy i (W, 1 pi i (W), Fpi et (W)iu € U}
= {(w, T iy pi (W), i ypi (W, F i pi W):u € U} = KU P
elde edilir.
Toigi (W) = max{TQz (W), T, (u)} = max{TLz (w), Ty (u)} = TLiUQi(U.),
Lyiyi(w) = min{IQi(u),ILz (W} = min{l,; (U),IQi(‘LL)} = Ljiyoi (W),
Fiyi(w) = min{FQz(u),FLi (W} =min{F (u),FQi(u)} = Fliyoi(w)
oldugundan

QUL = {(u, T iy (W), Ly (W), F iy i (w):u € U}
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= {(u, TLiUQi(U),ILiUQi(U),FLiUQi(u)):u € U} =LUQ

elde edilir.
T iy (W) = min{TRz (u),TMz(u)} = min{TMz (W), T i (u)} =T ing (W,

Tninai(w) = max{IRz (w), IMi(u)} = max{IMi(u),IRi (u)} =1 inp (W,
Foinpi(u) = max{FRi (u),FMi(u)} = max{FMi(u),F i(u)} = F g (W)
oldugundan
RNM = {(w, Tgipi (W, I i i (W), Frin i (W):u € U}
= {(w, Tyt opi W, 1ipi (W), Fpjingi (W):u € U} =M NR
elde edilir. Buradan da
Tip2: AyU, By =(PUK,QUL,RNM)
=(KUP,LUQ,MNR)
=(K,L,M) U, (P,Q,R)
=By U, Ay
elde edilir. m
Ornek 3.29: Omek 3.25’te
P = {(u,0.4,0.6,0.5):u € U}, Q = {{1,0.2,0.9,0.3): u € U}, R = {{u,0.8,0.4,0.9): u € U},
K ={(u,0.7,0.1,0.8):u € U}, L = {{1,0.6,0,0.8):u € U} ve M = {{u,0.6,0.6,0.3):u € U}

U tizerinde notrosofik kiimeler olmak tizere Ay = (P, Q, R) ve By = (K, L, M)
NDNKK ’leri igin

Ay U; By = ({{u,0.7,0.1,0.5): u € U}, {(u,0.2,0.9,0.8): u € U}, {(u, 0.6,0.6,0.9):u € U})
ve
Ay Uy By = ({{u,0.7,0.1,0.5):u € U}, {(t,0.6,0,0.3):u € U}, {1, 0.6,0.6,0.9): u € U})

elde etmistik. Simdi By U; Ay’ 1ve By U, Ay’ 1bulalim:
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ByU; Ay =(K,L,M)U,(P,Q,R) =(KUP,LNQ,MNR)
dir. K U P kiimesini bulalim:
Tiop(W) = max{T,(w), Tp(w)} = max{0.7,0.4} = 0.7
Lo (W) = min{l,(w), I, (W)} = min{0.1,0.6} = 0.1
Feup (W) = min{F; (w), F, (W)} = min{0.8,0.5} = 0.5
olup
KUP ={{(u,0.7,0.1,0.5):u € U}
elde edilir. L N Q kiimesini bulalim:
Tine W) = min{T, (W), T,(w)} = min{0.6,0.2} = 0.2
I1no (W) = max{l,(w),1,w)} = max{0,0.9} = 0.9
Fing W = max{FL (W), F, (u)} = max{0.8,0.3} = 0.8
olup
LN Q= {u0.20.90.8):u e U}
olur. M N R kiimesini bulalim:
Tynr (W) = min{T,,(w), Tr(w)} = min{0.6,0.8} = 0.6
Lynr (W) = max{l,, (u), I (W)} = max{0.6,0.4} = 0.6
Fynr (W) = max{F,, (w),F, (W)} = max{0.3,0.9} = 0.9
olup
M NR ={(u,0.6,0.6,0.9):u € U}
olur. Dolayisiyla
By U; Ay = ({{1,0.7,0.1,0.5): u € U},{(,0.2,0.9,0.8): u € U},{(u,0.6,0.6,0.9): u € U})

bulunur. Diger taraftan
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Ay Uy By = ({(,0.7,0.1,0.5): u € U}, {(w,0.2,0.9,0.8): u € U}, {{1,0.6,0.6,0.9): u € U}
oldugundan
By Uy Ay = Ay U; By
elde edilir. $imdi de By, U, A, y1 bulalim:
By U, Ay =(K,L,M) U, (P,Q,R) =(KUP,LUQ,MNR)
dir. K U P kiimesi
KUP = {(u,0.7,0.1,0.5):u € U}

olarak bulunmustu. L U Q’yu bulalim:

Ty (W) = max{T,(w), Ty(W)} = max{0.6,0.2} = 0.6

Iy = min{IL w1, (u)} = min{0,09} =0

Fuo W) = min{F, (w), F,(w)} = min{0.8,0.3} = 0.3
olup

LU Q= {{u,0.6,0,0.3):u € U}
olur. M N R kiimesi de
M NR ={(u,0.6,0.6,09):u € U}
olarak bulunmustu. Dolayisiyla
By Uy Ay = ({{u, 0.7,0.1,0.5): u € U}, {(u,0.6,0,0.3): u € U}, {{u,0.6,0.6,0.9): u € U})
bulunur. Diger taraftan
An Uy By = ({{u, 0.7,0.1,0.5): u € U}, {(u,0.6,0,0.3): u € U}, {{u,0.6,0.6,0.9): u € U})
oldugundan
By U, Ay = Ay U, By

elde edilir.
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Teorem 3.30: (Birlesme Ozelligi)

P = {(u,Tpi(W, (W), Fpi(w)u € U},
Q = {(u, Tgi (W), Ii (W), F i (W):u € U},
R = {(u, Tpi (W), Ii(w), Fpi(w)):u € U},
K = {{u Ty (W), (W),Fi(W)u € U},
L={uTiW,Iiw),Fiw)ue U},
M = {(u, Ty (), Iy (w), F oy (W)): € U}
V={uwT,W,I,:w,F,W)ue U},

Y = {{u,T,i(w),I,i(w),F,i(w)u€U}ve
7 = (T, (u), 1i(u), F,i(u)):u € U}

U iizerinde nétrosofik kiimeler olmak tizere Ay =(P,Q,R), By = (K,L,M) ve
Cy = (V,Y,Z) ii¢ NDNKK olsun (i =1,2,...,n). Yu € U igin birlesim ve kesigim

islemlerinin her iki tipi i¢in de birlesme 6zelligi vardir. Yani

. AyN; (Byn,Cy) = (AynN;By) N, Cy
. Ay N, (Byn,Cy) =(AyN,By) N, Cy
. Ay U; (ByU,Cy) = (AyU; By) U; Cy
iv. AyU;(ByU;Cy) = (AyU;By) U, Cy

dir.

ispat: A, = (P,Q,R), By = (K, L, M) ve C = (V,Y,Z) NDNKK alalm. Tip 1

kesisim i¢in

. AyN; (Byn,Cy) = (AynN;By) N, Cy
oldugunu gosterelim:
Ay Ny (ByNiCy) =(P,Q,R)N; (K, L,M) N, (V,Y,Z))

=(P,QR)N, (KNV,LNY,MU Z))
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=(PN(KNnV),0n(LNnY),RU(MUZ))
dir.
P (K nV) = {{u Tpiniavy W, pin gt apty (W, Fpig ity (W) u € U}
olup burada
T pingitoty () = i {T ot (0, Tty ()}
= min {T, (), min{T (W), Ty W)}
= min{Tpi (W), T (W), T,i (W)}
= min{min{Tpi (W), T, (W}, T, (W}
= min{Tpi et (W), Tyt W} = T pt ety oyt (W),
i ity @) = max {11 @), L inyty ()
= max {1+ (u), max{l:(w), I W)}
= max{l,i (W), (W),1,i (W}
= max{max{l :(W), [ (W} I (w),}
= {1t (0 1yt (0} = Lttt )
ve
Fpin oty (W) = maz {Fpi (), F iy ()}
= max {F i (), max{F i ), F i W)}
= max{F,i(w), F i (w),F, i (W}
= max{max{F i (W), F i W}, F, (w),}
= max{F i i (W), Fyi @)} = F pi iy (W)
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elde edilir. Dolayistyla
Pn(KNV) = {(u, TPin(KinVi)(u)’IPin(KiﬂVi)(u)'FPin(KinVi)(u)) ‘u€ U}
= {(u’T(PinKi)nVi(u)’I(PinKi)nVi (u)'F(PinKi)nVi (w):ue U}
=(PnNnK)NnV
olur. Benzer sekilde
QN(LNY)=(@Q@nNnL)NnY
ve
RuMuZ)=(RuUM)UZ
olacagindan
AyNy(ByNCy) =(PN(KNV),QNn(LNY),RUMU 2))
=(PNnK)NV,(QNnL)NY,(RUM)U Z)
=((PNK),(@NL),(RUM))n, (V.Y Z)
=((P,Q,R) n; (K,L,M))n,(V,Y,Z)
= (Ay Ny By) N, Cy
Ornek 3.31: U bostan farkh bir kiime olsun.
P = {(1,05,0.3,0.1):u € U}, Q = {(1,0.2,0.4,0.6): u € U}, R = {(11,0.2,0.3,0.5):u € U},
K = {(1,0.7,0.1,0.8): u € U}, L = {(1,0.5,0.9,0.2): u € U}, M = {{v,0.7,0.2,0.8): u € U}
V ={(1,0.6,0.8,0.3):u € U}, Y = {{11,0.1,0.2,0.3):u € U}, Z = {(«,0.5,0.9,0.2):u € U},

U iizerinde nétrosofik kiimeler olmak iizere A, ={(P,Q,R), By = (K,L,M) ve
Cy = (V,Y,Z) NDNKK alalim.

. AyN; (Byn,Cy) = (AynN;By) N, Cy

oldugunu gosterelim. Once Ay N, (By N, Cy)’i bulalm:
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Ay Ny (By N, Cy) =(P,Q,R)Nn; ((K,L,M) N, (V,Y,Z))
=(P,Q,R) N, (KNV,LNY,MUZ)
=(PN(KNnV),n(LNnY),RU(MU2Z))

dir. P n (K NnV)’yi bulalm:

Pn (K nV) ={{xTpniar) O Ipnmar) (0, Fpaar (X)) x € X}

tir.
Ty (W) = min{T, (W), T, (1)} = min{0.7,0.6} = 0.6
Ly (W) = max{l, (W), 1,(w)} = max{0.1,0.8} = 0.8
Feoy(w) = max{F, (W), F,(w)} = max{0.8,0.3} = 0.8
Tpckory @) = min{Tp (W), Tyny (W} = min{0.5,0.6} = 0.5
Iy W) = max{lp(w), Iy (W)} = max{03,0.8} = 0.8
Fy ko () = max(F, (w), Fyny (1)} = max{0.1,0.8} = 0.8
olup

Pn(KnV)={(u0.5,080.8):u € U}
elde edilir. @ N (L N Y)’yi bulalim:
Q N (LNY) = {w Tonanr W lonanr) W, Fonar) (W):u € U}
dir.
Ty ny (W) = min{T, (w), T,(w)} = min{0.5,0.1} = 0.1
I 0y (W) = max{l, W), I, (w)} = max{0.9,0.2} = 0.9
F, oy (W) = max{F, W),F, ()} = max{0.2,03} = 0.3
Tonay) W = min{T, (W), T,y (W} = min{0.2,0.1} = 0.1
Ionanyy @) = max{l,(W), I,y (W)} = max{0.4,0.9} = 0.9
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Fonan (W) = max{FQ (u),FLny(u)} = max{0.6,0.3} = 0.6
olup

Qn(LNnY)={u0.1,090.6):u e U}
elde edilir. R U (M U Z)’yi bulalim:

RUM U Z) = {{u Trymuz W, lrumuz) (W, Fryuuz) (W):u € U}

tir.
Tyoz (W) = max{Ty, (u), T,(w)} = max{0.7,0.5} = 0.7
Loz (W) = min{ly, (w), I; ()} = min{0.2,0.9} = 0.2
Fyy 7 (W) = min{F,, (u), F, W)} = min{0.8,0.2} = 0.2
Tromup W) = max{Ty (1), Ty, (W)} = max{0.2,0.7} = 0.7
Lnvimon W) = min{Iz (W), Iy, )} = min{0.3,0.2} = 0.2
Froioz W) = min{Fy (1), Fy o, (1)} = min{0.5,0.2} = 0.2
olup

RuMuZ) = {u0.7,0.2,0.2):u € U}
elde edilir. Boylece
Ay Ny (ByNCy) =(PN(KNV),QNn(LNY),RUMU 2))
= ({{u, 0.5,0.8,0.8):u € U}, {(u,0.1,0.9,0.6):u € U}, {(u,0.7,0.2,0.2): u € U})
bulunur. Simdi de (Ay N, By) N, Cp’i bulalm:
(Ay Ny By) N, Cy=({P,Q,R) N, (K,L,M)) N, (V,Y,Z)

=(PNK,QNL,RUM)N, (V,Y,Z)
=(PNnK)NV,(Q@QNnL)nY,(RUM) U Z)

dir. (PN K) N V’yi bulalm:
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(PN K) NV = { Tipnynv (W, Iparnr (W, Fpary v (W):u € U}

tir.
Torx W) = min{T, (W), T (W)} = min{0.5,0.7} = 0.5
Ipni (W) = max{I,(w), I, (W)} = max{0.3,0.1} = 0.3
Fprx (1) = max{F, (u),F, (w)} = max{0.1,0.8} = 0.8
Tep oy v W = min{Tp oy W), Ty (W} = min{0.5,0.6} = 0.5
Itoniny W = max{Ipa W, I, (W} = max{0.3,0.8} = 0.8
Fipniyny W) = max{Fpnx (W, F, (W)} = max{0.8,03} = 0.8
olup

(PNnK)NV ={{(u,0.5,0.8,0.8):u € U}
elde edilir. (Q N L) N Y’yi bulalim:

(Q N L) ny = {(u,T(QnL)nY(u),I(QnL)ny(u),F(QnL)nY(u)):u (S U}

dir,
Ton, (W) = min{T,(w), T,(W)} = min{0.2,0.5} = 0.2
Iy, (W) = max{l,(w),],(W)} = max{0.4,0.9} = 0.9
Fyn, (W) = max{F, W), F,(w)} = max{0.6,0.2} = 0.6
Tonpay (W = min{Tony W), Ty (W)} = min{0.2,0.1} = 0.1
Ionpny W = max{liyn,y W, 1, (W)} = max{0.9,0.2} = 0.9
Ionpay W = max{Fyn,) W, F, (W} = max{0.6,0.3} = 0.6
olup

(Q@nL)NnY ={(u,0.1,09,0.6):u € U}

elde edilir. (R U M) U Z’yi bulalim:
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(RUM) U Z = {{u, T(rumyuz (W, Irumuz (W, Frumyuz (W):u € U}

tir.
Tooy (W) = max{T, (W), T,, ()} = max{0.2,0.7} = 0.7
Ipon W) = min{l, (W), I,; W)} = min{0.3,0.2} = 0.2
Fpup (W) = min{F, (W), Fy, ()} = min{0.5,0.8} = 0.5
Tepumnoz (W) = max{Tauy W), T, (W)} = max{0.7,0.5} = 0.7
Iromyoz (W) = min{le, (W), I, (W)} = min{0.2,0.9} = 0.2
Ferumuz (W) = min{Fy, (W), F, (W)} = min{0.5,0.2} = 0.2
olup

(RUM)U Z = {{(4,0.7,0.2,0.2):u € U}
elde edilir. Boylece
(AyN;By) N, Cy=((PNnK)NV,(QNL)NY,(RUM)UZ)

= ({(1,0.5,0.8,0.8):u € U}, {{(u,0.1,0.9,0.6):u € U}, {{u,0.7,0.2,0.2): u € U})
bulunur. Dolayisiyla
AyNy (ByN,Cy) =(Ay Ny By) N, Cy

bulunur.
Teorem 3.32: [51] (De Morgan Kurallari)

P = {{u,Tpi(w), (W), Fpi(w):u € U},

Q= {(u, TQi(u),IQi(u),FQi(u)):u € U},

R = {(u, Tpi (W), Ii (W), Fpi(w)):u € U},

K ={{u,Tyi(),Ii(w),Fpi(w)u €U},

L={u,T(),l,;(w),F,i(w):ueU}ve
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M = {{u, T, (W), I,,(w),F,i(w)ue U}

U tizerinde nétrosofik kiimeler olmak tizere Ay = (P,Q,R) ve By = (K,L, M) iki
NDNKK olsun (i =1,2,...,n). Vu € U ve Tip 2 timleyen (c,) igin kesisim ve

birlesim islemlerinin her iki tipi i¢in de De Morgan kurallar1 saglanir. Yani;

i (AyNyBy)z=Ay2U; By
ii.  (AyU; By = Ay 2N, By
. (AyN, By)?=Ay?U, By
iv.  (Ay U, By)? = AN, B,

dir.

Ispat: Kesisim ve birlesim islemlerinin her bir tipi igin esitliklerin dogru oldugunu

gosterecegiz.
i. (Ay Ny By)? = Ay? Uy By oldugunu gosterelim:
Tip 2 tiimleyen i¢in
Ay? = (P,Q,R) = (R, Q, P) ve By 2 = (K, L,M)°2 = (M, L, K) alalim.
Tip 1 kesisim Ay N; By =(PNK,Q NL,RUM) igin
(AyN;By)2=(PNK,QNLRU M)
=(RUM,Q N LPNK)
=(R,Q,P) VU, (M,L,K)
=(P,Q,R)*2 U (K, L, M)
= A2 U, By
elde edilir.
i, (Ay Uy By)2 = Ay2 Ny By“? oldugunu gosterelim:
Tip 1 birlesim Ay U, By =(PUK,Q N L,R N M) i¢in

(AyU; By)2=(PUK,QNLRNM)2

63



=(RNM,QNnL,PUK)
=(R,Q,P)n; (M,L,K)
=(P,Q,R)*2n (K, L, M)
= A\ N, By“?
elde edilir.
iii. (Ay N, By)2 = A\? U, By°? oldugunu gosterelim:
Tip 2 kesisim Ay N, By =(PNK,Q UL,R U M) igin
(Ay N, By)2=(PNK,QUL,RUM)>
=(RUM,Q UL,P NK)
=(R,Q,P)U, (M,L,K)
=(P,Q,R)*2 U, (K, L, M)
= Ay? U, By
elde edilir.
iv. (Ay U, By)2 = Ap2 N, By oldugunu gosterelim:
Tip 2 birlesim Ay U, By =(PUK,QU L,R N M) i¢in
(Ay U, By)2 =(PUK,Q UL, RN M)
=(RNM,QUL,PUK)
=(R,Q,P)Nn, (M, L,K)
=(P,Q,R)*2 N, (K, L, M)
= A2 N, By

elde edilir. Dolayistyla her bir kesisim ve birlesim tipi i¢in istenilen durumlar

gosterilmistir. m
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Ornek 3.33: U bostan farkh bir kiime olsun.
P = {(u,0.5,0.3,0.1):u € U}, Q = {(u,0.2,0.4,0.6): u € U}, R = {(u,0.2,0.3,0.5):u € U},
K = {(u,0.7,0.1,0.8): u € U}, L = {(u,0.5,0.9,0.2):u € U}, M= {(1,0.7,0.2,0.8):u € U}

U tizerinde nétrosofik kiimeler olmak tizere A, = (P,Q,R) ve By = (K, L, M) iki
NDNKK olsun.

(Apy Ny By)2 = Ay 2 U; By?yi gosterelim:

(AyN;By)2=(PNK,QNL,RUM)2=(RUM,QNL,PnNK)

dir.
Torx W) = min{T, (W), T (W)} = min{0.5,0.7} = 0.5
Ipox (W) = max{I,(w), I, (W)} = max{0.3,0.1} = 0.3
For (W) = max{F, (u),F, (W)} = max{0.1,0.8} = 0.8
olup
PNK ={u, Tpax W, Ipax (W), Fp g (W):u € U}
= {(1,0.5,0.3,0.8): u € U}
elde edilir.
Ton, (W) = min{T,(w), T, (W)} = min{0.2,0.5} = 0.2
Iy, (W) = max{l,(w),],(W)} = max{0.4,0.9} = 0.9
Fyn (W) = max{F, (W), F,(w)} = max{0.6,0.2} = 0.6
olup
Q NL = {{uTon, (W), Iyn, (W), Fyn (W) u € U}
= {(1,0.2,0.9,0.6): u € U}
elde edilir.

Troy (W) = max{T, (), T,,(w)} = max{0.2,0.7} = 0.7
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Ipoy (W) = min{T,(w), Ty, (W)} = min{0.3,0.2} = 0.2
Fpum (W) = min{Tz(w), T,,(w)} = min{0.5,0.8} = 0.5
olup
RUM = {{u, Tryp (W), Iy (W), Frypy (W):u € U}
= {(u,0.7,0.2,0.5): u € U}
elde edilir. Boylece
(Ay N, By)2=(PNK QNLRUM=(RUM,QNL,PNK)
= ({{u, 0.7,0.2,0.5):u € U}, {(u,0.2,0.9,0.6):u € U}, {{u,0.5,0.3,0.8): u € U})
bulunur. Diger taraftan
AU, By2=(P,Q,R)> U, (K, L M)
=(R,Q,P) U, (M,L,K)
=(RUM,QNL,PNK)
= ({{u,0.7,0.2,0.5): u € U}, {{1,0.2,0.9,0.6):u € U}, {(u,0.5,0.3,0.8):u € U})
olur ki buradan da
(Ay Ny By)2 = Ap2U,; By
olur.
Tamm 3.34: [51] P={uT,(w, 1w, FL(w)uce U}
Q= {(u, TQi(u),IQi(u),FQi(u)):u € U},
R = {(u, T (W), I (W), Fpi(w):u € U},
K ={{u,Tpi (W), (w),Fi(w):u €U},
L="{uT;W),I;w,Fi(w)ueU}ve

M = {{u, T, (W), I,,(w), Fp,i(W):u € U}
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U iizerinde notrosofik kiimeler olmak tizere Ay = (P,Q,R) ve By = (K,L, M) ikKi
NDNKK olsun (i = 1,2,...,n). Vu € U igin A, ile By’in Ay \ By ile gosterilen

farki iki tip olarak asagidaki gibi tanimlanir:
Ayn \ By = Ay NBy©

olarak alabiliriz. Kesisimin iki tipi oldugundan ve B, ’nin iig tipi oldugundan her bir

A, \ By tipi igin ti¢ farkli tip tanimlanur:
(c1) Byt = (K¢, L°,M°) igin,
K°={(u, T e Qs e (), F (ine @))iu € v},
Le={(u, Ty, 1o, Fpyi0c()) s € v}
M = {(u,T(Mi)c(u),I(Mi)c(u),F(Mi)c(u)) 1w € U}
Tip 1: Ay \; By = Ay N, By = (P NKE,Q NLE,RUME),
POKe={T,, ity (O i iy (0, F iy (W) s € v},
QnLe={w, T gt ity gt iy G F gt iye ()1 € v},
RUME = {(uT, oy O i gt D, F iy 2 (0)) 1w € u}.
Tip2:Ay\, By =AyN, Byt =(PNK°,QUL,R UME).
POKe={(T,, ity 1 L iy (0, F iy (W) s € v},
QU L = {0 T iy e (. i e (0 P oy (W) 1w € U,
RUME = {(uT, oy (O i g 0, F iy 2 (0)) 1w € u}.
(c,) By? ={(M, L, K) igin,
Tip 1: Ay \; By = Ay N, By? =(PAM,QNLRUK),

PNM= {(u, T pi gt (W, 1 piy i (W), Fpiy i (W)):u € U},
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QN L= {(u,T i (W, 1yini (W, Fyini(W)iu € U},
RUK = {(u, Tgixi (W, 1 pi,xi (W), F i i (W)):u € U}
Tip2:Ay\, By =AyN, By2=(PNM,QUL,RUK),
PO M = {(u, Tpin i (W, 1 pin gt (W, Fpip i (W):u € U},
QUL = {{u,T iy (W), Lyt (W), Fyiyi (W):u € U},
RUK = {(u, Tpi i (W, I it (W), F iyt (W):u € U}
(c3) By ={(M, L°,K) igin
LC:{(u, T e, 1 iy (@), F e () € U}
Tipl: Ay \; By =AyN; By =(PNM,QnLRUK),
PNM ={(wTpinpi W1 pinpi (W), Fpinyi(W):u € U},
Q L6 = {0 Tgi e T i iye (), F g 0y (W) € U},
RUK = {(u, Tgixi (W, I pi,xi (W), F i i (W)):u € U}
Tip2: Ay\, By =AyN, By =(PNM,QUL,RUK).
PN M = {(w Tpin i (W, 1 pin i (W), Fpinyi(w)iu € U},
Q U L€ = {0, iy 0y (W T iy 1y (), F g 0y (W) € U,
RUK = {{u, Tgi i (W, 1 iy i (W), F i i (W):u € U}
Ornek 3.35: [51] U bostan farkli bir kiime olsun.
P = {(1,0.4,0.6,0.5):u € U}, Q = {(1,0.2,0.9,0.3): u € U}, R = {{u,0.8,0.4,0.9):u € U}

K ={(1,0.7,0.1,0.8):u € U}, L = {(1,0.6,0,0.8):u € U} ve M = {{u,0.6,0.6,0.3):u € U}

U iizerinde nétrosofik kiimeler olmak tizere Ay = (P,Q,R) ve By = (K,L, M) iki
NDNKK olsun. A, \By’in tiim tiplerini bulahm. Bunun i¢in Once By

NDNKK ’sinin tiimleyeni olan B, nin tiplerini bulmaliy1z:
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(c;) Byt = (K€, L¢,M°)i bulalim:
K¢ = {(u,0.8,0.9,0.7):u € U},
L¢ ={(u,0.8,1,0.6):u € U},
M¢ = {(u,0.3,0.4,0.6):u € U}
olup

(C1) B]\]Cl = (KC; LC,MC)
= ({{(u,0.8,0.9,0.7):u € U},{{u,0.8,1,0.6): u € U}, {{u, 0.3,0.4,0.6):u € U})

dir.

(c,) By“2 =(M, L, K)
= ({{(», 0.6,0.6,0.3):u € U}, {{u,0.6,0,0.8): u € U}, {{,0.7,0.1,0.8):u € U})

dir.

(c3) By ={M,L°,K)
= ({{(», 0.6,0.6,0.3):u € U}, {{u,0.8,1,0.6): u € U}, {{w,0.7,0.1,0.8):u € U})

dir.
(cy) By tigin Tip 1: A, \; By’i bulalim:
Tip1: Ay \; By = Ay Ny Byt =(PNKQ NL,RUMC).
P N K€’yi bulalim:
Tonke (W) = min{Tp (w), Ty (W)} = min{0.4,0.8} = 0.4
Ip e (W) = max{l,(w), I, (w)} = max{0.6,0.9} = 0.9
Fp o (W) = max{F, (w),Fgc(w)} = max{0.5,0.7} = 0.7
olup
PNnK®=1{u,04,09,0.7):u e U}

dir. @ N L’yi bulalim:
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Tonre (W) = min{Ty(w), Tye (W)} = min{0.2,0.8} = 0.2
Iy (W) = max{l,(W), I ,c (u} = max{0.9,1} = 1
Fonre(w) = max{Fy (w),Fc(u} = max{0.3,0.6} = 0.6
olup
QNL ={(u0.21,0.6):u €U}
tir. R U M©’yi bulalim:
Trome (W) = max{T, (w), Ty,c(w)} = max{0.8,0.3} = 0.8
Ipume(w) = min{lz(w), I;c (W)} = min{0.4,0.4} = 0.4
Frome (W) = min{F, (w), Fy,c (W)} = min{0.9,0.6} = 0.6
olup
RU M = {(u,0.8,0.4,0.6): u € U}
tir. O halde (¢;) By“*i¢in Tip 1: Ay \; By NDNKK’si
Ay \s By = ({(,0.4,0.9,0.7):u € U}, {(u,0.2,1,0.6): u € U}, {{u,0.8,0.4,0.6): u € U})
olur.
(c;) By“tigin Tip 2 : Ay \, By i bulalim:
Tip2:Ay\; By =AyNy Byt =(PNK°,QUL",R UMC).
PN K¢ ={(u04,09,0.7):u € U}
Q U L®’ni bulalim:
Toue (W) = max{Ty(w), T,e ()} = max{0.2,0.8} = 0.8
Ipure (W) = min{l, (W), I;c (W)} = min{0.9,1} = 0.9
Foure(w) = min{Fy(w), Fc(w)} = min{0.3,0.6} = 0.3
olup
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Q ULf ={(u,0.8,09,0.3):u € U}
tir.
RUM® = {(u,0.8,0.4,0.6): u € U}
tir. O halde (¢;) Byt i¢in Tip 2 : Ay \, By NDNKKsi,
Ay \y By = {(w, 0.4,0.9,0.7):u € U}, {(u, 0.8,0.9,0.3): u € U}, {{w, 0.8,0.4,0.6): u € U})
olur.
(c,) By igin Tip 1: Ay \; By’i bulalim:
Tip 1: Ay \; By = Ay N, By2 =(PNM,QNLRUK).
dir. P N M’yi bulalm:
Tony (W) = min{T, (w), T, (W)} = min{0.4,0.6} = 0.4
Ipny (W) = max{l,(w),I,,(w)} = max{0.6,0.6} = 0.6
Fp oy (0) = max{F, (u),F,; (u)} = max{0.5,0.3} = 0.5
olup
PNnM = {{u,04,0.6,05):u € U}
dir. Q N L’yi bulalim:
Ty (W) = min{T,(w), T, (W)} = min{0.2,0.6} = 0.2
I, (W) = max{IQ (u),IL(u)} = max{0.9,0} = 0.9
Fon,(w) = max{FQ (w), F, (u)} = max{0.3,0.8} = 0.8
olup
0NL={1020.908):u € U}
dir. R U K’yi bulalim:

Trox (W) = max{T, (w), Ty (w)} = max{0.8,0.7} = 0.8
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Ipox (W) = min{lz(w), I, (u)} = min{0.4,0.1} = 0.1
Fp ok (W) = min{F, (w), F, (w)} = min{0.9,0.8} = 0.8
olup
RUK = {(1,0.8,0.1,0.8):u € U}
dir. O halde (c,) By 2 i¢in Tip 1: A, \; By NDNKK si
Ay \s By = ({{u,0.4,0.6,0.5): u € U}, {(1,0.2,0.9,0.8): u € U}, {{u,0.8,0.1,0.8): u € U})
elde edilir.
(c,) By“2igin Tip 2 : A \, By’i bulalim:
Tip2:Ay\; By =AyN; By2=(PNM,QUL,RUK).
PNM={(u,04,0.6,05):u€ U}
dir. Q U L’yi bulalm:
Tou(W) = max{TQ (u),TL(u)} = max{0.2,0.6} = 0.6
Iy, (w) = min{lQ (w), [,(w)} = min{0.9,0} = 0
Fy o (w) = min{F, (w), F, (w)} = min{0.3,0.8} = 0.3
olup
QUL = {(u0.6,0,0.3):u€e U}

dir.
RUK = {(1,0.8,0.1,0.8):u € U}

dir. O halde (c,) By 2 i¢in Tip 2 : Ay \, By NDNKK’si

Ay \y By = ({1, 0.4,0.6,0.5):u € U}, {(x,0.6,0,0.3): u € U}, {{u,0.8,0.1,0.8): u € U})
olur.
(c3) By igin Tip 1: Ay \; By i bulalm:

Tipl: Ay \; By = Ay Ny By =(PNM,QNL,RUK).
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PN M= {{(y,04,0.6,0.5):u € U}
dir. Q N L¢’ni bulalim:
Tonre (W) = min{T,(w), Tye W} = min{0.2,0.8} = 0.2
Iyne(w) = max{IQ (), Ic (u)} = max{09,1} =1
Fynre(w) = max{FQ (w), Fc (u)} = max{0.3,0.6} = 0.6
olup
QNL° ={(x0210.6)u €U}
tir.
RUK = {(1,0.8,0.1,0.8):u € U}
dir. O halde (c3) By“® igin i¢in Tip 1: Ay \; By NDNKK’si
Ax \1 By = ({(1,0.4,0.6,0.5):u € U}, {{u,0.2,1,0.6): u € U}, {(u,0.8,0.1,0.8): u € U})
olur.
(c3) By“®igin Tip 2 : Ay \, By’i bulalim:
Tip2: Ay \, By = Ay N, By =(PNM,QUL,RUK).
PN M= {{(u,04,0.6,05):u € U}
dir. Q U L¢’ni bulalim:
Toure () = max{Ty (W), Tye(w)} = max{0.2,08} = 0.8
Iyure (W) = min{ly(w), I, (W} = min{0.9,1} = 0.9
Foure (W) = min{Fy(w), Fc (W)} = min{0.3,0.6} = 0.3
olup
Q UL ={(u,0.8,090.3):u € U}
tir.
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RUK = {(1,0.8,0.1,0.8):u € U}
dir. O halde (c,) B, igin igin Tip 2 : A, \, By NDNKK ’si
Ay \y By = ({(1,0.4,0.6,0.5): u € U}, {(u,0.8,0.9,0.3): u € U}, {(u, 0.8,0.1,0.8): u € U})
olur.
Tamm 3.36: P = (T, 1,iw),Fuw)u e U},
0 = {(w, Ty (W), I, (W), Fp(w):u € U},
R = {{u, Tpi (W), I i (W), Fpe(w)): u € U},
K = {{u, Ty (W), ] (W), Fyi (W):u € U},
L={(u, T, (w),Fi(w)ue U}ve
M = {{u,T,;: (w),I,,(w),F,i(w):u € U}

U iizerinde nétrosofik kiimeler olmak tizere Ay = (P,Q,R) ve By = (K,L, M) iki
NDNKK olsun (i = 1,2,...,n). Yu € U i¢in A, ve By’in Ay X By ile gosterilen

kartezyen carpimi asagidaki gibi tanimlanir:

P x K = {(u, Tpi ;i (W), I pi i (W), Fpi i(w):u € U}

QXL= {(u, T gy (u),IQi_Li ('U,),FQi.Li (w)ue U}

RxM = {u, T, I, Fp,i(w))u e U}

olmak iizere
Ay XBy=(PxXK,QxL,RXM)

dir.
Ornek 3.37: U bostan farkh bir kiime olsun.
P = {(u,0.4,0.6,0.5):u € U}, Q = {(1,0.2,0.9,0.3): u € U}, R = {{u,0.8,0.4,0.9):u € U}

K ={(u,0.7,0.1,0.8):u € U}, L = {{«,0.6,0,0.8):u € U} ve M = {(u,0.6,0.6,0.3):u € U}
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U iizerinde notrosofik kiimeler olmak tizere Ay = (P,Q,R) ve By = (K,L, M) iki
NDNKK olsun. A, X By kiimesini bulalim.

PXxK={uTp(w),Ip(wW),F (w):ue U} ={{u,0.28,0.64,0.9):u € U},

Q x L ={{u,Ty,(w), Iy, (w),F,, (wW)u € U} ={(,0.12,0.92,0.86):u € U} ve

RXM ={{u, Ty (W), Iz (W), Fy j,(W):u € U} = {{u,0.48,0.76,0.93): u € U}

olur. Dolayistyla

Ay XBy=(P xXK,QxL,RxM)

= ({{u, 0.28,0.64,0.9): u € U},{(u, 0.12,0.92,0.86): u € U}, {{u, 0.48,0.76,0.93):u € U})

elde edilir.
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BOLUMIV

SONUCLAR

Dort bolimden meydana gelen bu yliksek lisans tezinde; birinci boliimde bulanik
kiime, sezgisel bulanik kiime, notrosofik kiime ve noétrosofik kesin kiimenin
tarihcesinden ve bu kiimeler ile ilgili yapilan c¢alismalardan bahsedilmistir. Ikinci
boliimde bulanik kiimeler, sezgisel bulanik kiimeler, nétrosofik kiimeler, tek degerli
ndtrosofik kiimeler ve ndtrosofik kesin kiimeler tanitilmustir. Ugiincii boliimde
notrosofik degerli noétrosofik kesin kiime yapisi tanitilmustir. Notrosofik degerli
notrosofik kesin kiimeler, nitrosofik kesin kiimelerin bir genellemesi olarak ve bu
kiimenin bilesenleri tek degerli notrosofik kiimeler alinarak tanimlanmstir. Bu kiime
ile ilgili tanimlar, kiimenin tipleri ve kapsama, tiimleme, kesisim, birlesim, fark gibi
temel kiime islemleri tipleri ile birlikte verilerek 6rneklendirildi. Ayrica De Morgan
Kurallan, tek kuvvet 6zelligi, degisme 6zelligi ve birlesme 6zelligi notrosofik degerli
notrosofik kesin kiimelere genellestirilerek ispatlandi. Bu tezden faydalanilarak yeni
karar verme wuygulamalart yapilabilir. Ayrica ¢ift kutuplu noétrosofik degerli
notrosofik kesin kiime, aralik degerli nétrosofik degerli nétrosofik kesin kiime gibi
kiimeler tanimlanabilir. Ayrica bu tezdeki tanimlar kullanilarak karar verme
uygulamalarindaki yontemler (TOPSIS, VIKOR, AHP, DEMATEL) nétrosofik

degerli notrosofik kesin kiimeler i¢in genellestirilebilir.
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