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INTERVAL VALUED NEUTROSOPHIC SETS
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This thesis consists of disjunctive sum, difference and Cartesian product of two interval
valued neutrosophic sets and their basic properties. Also, we have put forward in the
notions of ({,n, 8)- cut interval valued neutrosophic set and (¢, n, 8)- cut strong interval
valued neutrosophic set. These concepts play an important role in interval valued
neutrosophic set theory. Moreover, the representation theorem of interval valued
neutrosophic sets is proposed by using the concept of level sets. Then, the extension
principles of interval valued neutrosophic sets are developed based on the representation
theorem. We have established the properties with proof and examples. Finally, some
algebraic operations such as addition, substraction, multiplication and division operations

over interval valued neutrosophic sets are defined.

Keywords: Neutrosophic Set, Interval Valued Neutrosophic Set, ({,n, 8)- Cut Set of

Interval Valued Neutrosophic Set.



OZET

ARALIK DEGERLI NEUTROSOPHIC KUME

MENEKSE, MERVE
Yiiksek Lisans, Matematik Ana Bilim Dah
Tez Yoneticisi: Dog. Dr. Memet SAHIN
Agustos 2017
48 sayfa

Bu tezde, aralik degerli neutrosophic kiime ile ilgili bilgilere yer verilmistir. Aralik
degerli neutrosophic kiimenin ({,n, 8) - kesim kiimesi ve ({,n, 8)- giglii kesim kiimeleri
tanimlanmistir. Bu kavramlar, aralik degerli neutrosophic kiime teorisinde 6nemli rol
oynayan kavramlardir. Ayrica, aralik degerli neutrosophic kiimelerin seviye kiimelerinin
temsil ve genisleme ilkeleri tanimlanmis ve bu kavramlarla ilgili teoremler ispatlanmistir.
Bunlarin yani sira, iki tane aralik degerli neutrosophic kiimenin ayristirici toplamlari,
farklar1 ve kartezyen c¢arpimlart tamimlanarak temel Ozellikleri hakkinda bilgiler
verilmistir. Son olarak, toplama, ¢ikarma, ¢arpma ve bolme gibi cebirsel islemler aralik

degerli neutrosophic kiimeler tizerinde yapilmustir.

Anahtar Kelimeler: Neutrosophic Kiime, Aralik Degerli Neutrosophic Kiime, Aralik

Degerli Neutrosophic Kiimenin ({, 7, 8)- Kesim Kiimeleri.
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SIMGELER VE KISALTMALAR

NS : Neutrosophic kiime

IVNS . Aralik degerli neutrosophic kiime
Dy(t) : Dogruluk iiyelik fonksiyonu

K, (t) : Belirsizlik tiyelik fonksiyonu

Y, (t) . Yanlislik tiyelik fonksiyonu

inf : En diistik deger

sup : En biiylik deger

AC : A'nin tiimleyeni

A RICR) : A'nin ({, 1, 6)-kesim kiimesi

A : Mantiksal ve

\% : Mantiksal veya

® : Neutrosophic ayristirict toplama
S) : Neutrosophic fark

* : Ikili islem

A™ : A'nin m kartezyen ¢arpimi



1.BOLUM
GIRIS

Giinliik hayatta bircok problemde ¢oéziimlenmesi gereken belirsiz durumlar ortaya
cikabilir. Olasilik teorisi, bulanik kiimeler teorisi, sezgisel bulanik kiime teorisi ve
benzeri teoriler bu belirsiz durumlarla bas edebilmek igin gelistirilmistir. Bu
teorilerin sonucu olarak birgok yeni teknikler gelistirilmesine ragmen, hala birtakim
zorluklar meveut durumdadir. Ozellikle, parametrelerin yetersizligi yiiziinden baslica
zorluklar artmaktadir. 1999 yilinda, Smarandache [6] klasik kiime, bulanik kiime
[20], sezgisel bulanik kiime [7] ve benzeri kiimelerin genellestirilmis hali olan
bagimsiz belirsizlik—tiyelik fonksiyonunu ekleyerek neutrosophic kiime (kisaca NS)
kavramini gelistirmistir. Dogruluk-tiyelik, belirsizlik-iiyelik ve yanlislik-tiyelik bilim
ve miihendisligin bakis acisindan bagimsiz olarak ele alimmistir. Ancak, NS
operatdrlerinin belirlenmesi gerektiginin farkina varilmistir. Bu yiizden, Wang [2]
tek degerli neutrosophic kiime (SVNS) tanimlamis ve sonra kiime islemlerini ve tek
degerli neutrosophic kiimenin gesitli 6zelliklerini saglamigtir. Wang [8], NS’ den
daha esnek ve pratik olan ve neutrosophic kiime Ornegi lizerinde kiime teorik
islemlerini gelistirerek aralik degerli neutrosophic kiimeyi tanimlamistir. Tek degerli
neutrosophic kiime (SVNS) ve aralik degerli neutrosophic kiime (IVNS) iizerindeki
caligmalar, teoriler ve uygulamalar i¢inde bu kiimelerin karma yapis1 git gide gelisim
gostermeye devam etmektedir. [9-13] Ayrica, neutrosophic kiimeler teorisinde ve
uygulamalarinda bazi yontemler [16-19] kullanilarak neutrosophic modeller
gelistirilmistir [14,15].

Bu tezde ilk olarak, neutrosophic kiime ve aralik degerli neutrosophic kiime
tamimlanmis, aralik degerli neutrosophic kiime ile ilgili baz1 temel bilgilere yer
verilmistir. Sonra, aralik degerli neutrosophic kiimelerin ({,7, 8)- kesim kiimesi ve
(¢,n,0) - gicli kesim kiimeleri tanimlanmis ve bazi 6zellikleri incelenmistir.
Konunun daha iyi kavranmasi icin gerekli sayisal ornekler verilmistir. Bunlara ek

olarak, aralik degerli neutrosophic kiimelerin seviye kiimelerinin temsili ve
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genisleme ilkeleri tanimlanmistir ve bu kavramlarla ilgili teoremler ispatlanmistir.
Daha sonra, aralik degerli neutrosophic kiimeler tizerinde toplama, ¢ikarma, ¢arpma
ve bolme gibi cebirsel islemler yapilmistir. Ayrica, bir niimerik 6rnekle islemlerin
pekistirilmesi saglanmistir. Tezin son boliimii olan besinci boliimde, bu tezde elde

edilen sonuclara ayrilmistir.



2. BOLUM
ARALIK DEGERLI NEUTROSOPHIC KUME

Bu boliimde, aralik degerli neutrosophic kiimelerle ilgili gerekli temel bilgiler,

kavramlar ve sonuglar verilmistir.
Tanim 2.1:
[1] T evrensel bir kiime ve Vt € T olsun. T evrensel kiimesinde A kiimesi i¢in,
D4 (t) : Dogruluk tiyelik fonksiyonu,
K, (t) : Belirsizlik tiyelik fonksiyonu,
Y, (t) : Yanlslik tiyelik fonksiyonu

olsun. D, (t) , K,4(t) ve Y, (t) fonksiyonlar1 ] 07, 17 [ araliginin gercel standart ya da

standart olmayan alt kiimeleridir.
Da(t) =T -] 07,17,
K,(t) =T -] 07,1%],
Y,6) =T -]07,1*].
D,(t) , Ky (t) ve Yy (t) fonksiyonlarinin toplami i¢in bir sinirlama yoktur ve
0~ < sup Ds(t) + sup K, (t) + supY,(t) < 3%
durumu gecerlidir.

Evrensel T kiimesi tizerinde A neutrosophic kiimesi ( Neutrosophic Set = NS ),

A = {{t: Da(0), K4 (0, Y4(O)), t € T}

seklinde tanimlanmustir.



Tanim 2.2 :

[1] Vt € T i¢in, evrensel T kiimesi iizerinde,
A = {{t: Da(0), Ka(0), Y4 (O)), t € T}

ve
B = {<t DB(t)lKB(t)ﬂYB(t)>ﬂt € T}

iki neutrosophic kiime olsun. Bu neutrosophic kiimeler iizerine asagidaki islemler

tanimlanmustir:
(D) A S B o Dy(t) < Dp(t), K4(t) = Kp(t),Ya(t) = Yp(t)

(2)A= B © Du(t) = Dp(t), Ka(t) = Kp(t), Ya(t) = Yp(O).

Tanim 2.3:

[2] T evrensel bir kiime ve Vt € T olsun. T evrensel kiimesinde aralik degerli

neutrosophic A kiimesi ( Interval Valued Neutrosophic Set = IVNS ) igin,
D, (t) : Dogruluk iiyelik fonksiyonu,
K, (t) : Belirsizlik tiyelik fonksiyonu,
Y, (t) : Yanlislik tiyelik fonksiyonu
olmak tizere D, (t), K4(t), Y, (t) < [0,1]
kosulu gecerlidir.

vVt € T i¢in, aralik degerli neutrosophic Ajyns kiimesi agsagidaki sekilde

tanimlanmaistir:

Ans =
{(t, [inf Da(6), sup Dp(8)], [inf Ka(t), sup K4 (1)1, [inf Y4 (t), sup Yo (O)]) : t € T}.



Tanim 2.4 :
[2] Vt € T i¢in, evrensel T kiimesi lizerinde
Awns = {(t, [inf Da(8), sup Da (D], [inf Ka(8), sup Ky (O], [inf Ya(), sup Ya(©)]) : t € T}
ve
Biyns = {(¢, [inf Dp(8), sup Dg(0)], [inf Kg(0), sup Kp(0)], [inf Y5 (t),, sup Yp(O)]) : t € T}

aralik degerli neutrosophic kiimeler olsun.

Daha sonra bu aralik degerli neutrosophic kiimeler {izerine islemler asagidaki gibi

tanimlanmustir;

1. Bjyns kiimesinin A;yns kiimesini kapsamast Ajyys € Biyns ile gosterilir ve
VteT 1(}111 AIVNS c BIVNS ise,
inf Dy(¢t) < inf Dg(t),sup Dy(t) < sup Dg(0),

inf K,(t) = inf Kg(t), sup K, (t) = sup Kg(t),
inf Y,(t) = inf Yg(t), sup Y,(t) = sup Yp(t)
seklinde tanimlanmastir.
2. Apyns Ve Bpyns ' nin esitligi Ajyns = Biyns ile gosterilir ve
vVt € T i¢in Ayyns = Biyns iSe, A € Bve B € A yani,
inf Dy(t) = inf Dg(t),sup D4(t) = sup Dg(t),
inf K, (t) = inf Kg(t), sup K,(t) = sup Kg(t),
inf Ya(t) = inf Yp(t), sup Ya(t) = sup Yp(t)
seklinde tanimlanmustir.
3. Bos bir Ajyns kiimesi,
Vt € T igin, inf D,(t) = sup Dy(t) = 0,

inf K (t) = supK,(t) =1



inf Y,(t) = supY,(t) =0
seklinde tanimlanmustir.
4. Ayns kilmesinin tiimleyeni A,y ile gdsterilir ve Vt € T igin
Awns” = {linf Y4 (6), sup Ya(©)], [1 = sup Ko (8, 1 — inf Ko()], [inf Da(8), sup D4(D)]: ¢ € T}
seklinde tanimlanmustir.
5. Apyns Ve Bryns' nin kesisimi A;yns N Byys ile gosterilir ve
vt € T igin Apyns N Biyns = {(t, [inf Da(t) Ainf Dg(t), sup Da(t) A sup Dg(t)],
[inf Ka(®) v inf Kp(t), sup K4(6) V sup Kp ()],
linf Y,(t) Vinf Yg(t),sup Y (t) Vsup Yg(t)]):t € T}
seklinde tanimlanmistir.
6. Apyns Ve Bryns' nin birlesimi A;yys U By ile gosterilir ve
vVt € T i¢in Ayyns U Bryns = (¢, [inf Dy(¢) V inf Dg(t), sup Dy(t) V sup Dg(t)],
[inf Ka(®) A inf Kp(t), sup K4 (6) A sup Kp ()],

linf Ya(£) Ainf Yp(t), sup Y, (t) A sup Yp(£)]): t € T}

seklinde tanimlanmaistir.

7. Apyns Ve Bryns' nin toplami Ay ys + Byyys ile gosterilir ve Vt € T igin

Awns + Byns
= {(t, [min(inf D,(t) + inf Dg(t), 1), min(sup D,(t)
+ sup Dp(t), 1)],
[min(inf K,(t) + inf Kg(t),1), min(sup K4(t) + sup Kg(t),1) ],

[min(inf Y,(t) + inf Yg(t),1), min(sup Y,(t) + sup Yz(t),1) ]):t € T}
seklinde tanimlanmaistir.

8. Ajyns Ve Biyns'nin farki Ajyns\ Bryns ile gosterilir ve Vt € T igin

Ans\ Biyns = {(t, [min(inf Dy (), inf Yg(t)), min(sup D,(t), sup Y5(¢)) |,



[max(infK,(t), 1 — supKp(t)), max(supK,(t), 1 — infKz(t))],
[max(infY,(t),inf Dg(t)), max(sup Y,(t),sup Dg(t))]:t € T}
seklinde tanimlanmistir.
9. Ayns ile a gibi bir skalerin carpimi A,y . a ile gosterilir ve
vt € Tvea € R icin,
Ans-a = {(t, [min(inf D4(t).a,1), min(sup D,(t).a ,1)],
[min(inf K4(t).a,1), min(sup K,(t).a,1)],
[min(inf Y,(t).a,1), min(sup Y (t).a,1)]):t € T}
seklinde tanimlanmistir.
10. A;yns' nin a gibi skalere boliimii A,y ys/a ile gosterilir ve
vt € T vea € RY i¢in,
Ans/a = {(t, [min(inf D4(t)/a,1), min(sup D4 (t)/a ,1)],
[min(inf K,(t)/ a,1), min(sup K,(t)/ a,1)],
[min(inf Y,(t)/ a,1),min(sup Y4(t).a,1)]): t € T}

seklinde tanimlanmustir.



3. BOLUM
ARALIK DEGERLI NEUTROSOPHIC KUMENIN KESiM KUMESI

Bu boliimde aralik degerli neutrosophic bir kiimenin (§, #, 8)- kesim kiimesi ve
(¢ n, 0)- gigli kesim kiimesi tanimlanmistir. Ayrica, aralik degerli neutrosophic

kiimelerin seviye kiimelerinin temsili ve genisleme ilkeleri verilmistir.
3.1. Aralik Degerli Neutrosophic Bir Kiimenin (¢, #, 6) Kesim Kiimesi:
Tanmm 3.1.1:

A = {(t, [inf Da(t), sup Da(O)], [inf K (t) , sup K4 (O], [inf Y4(¢) , sup Ya()]): t € T},

Vvt € T igin, evrensel T kiimesi tizerinde aralik degerli neutrosophic bir kiime olsun.

Herhangi
[¢,m, 6] € [0,1] byle ki,
¢ =1[¢, 81 n = [n,n.]ve 8 =[6,,6,] € [0,1]
siral1 ikilileri igin,
0<{+n+6<3
durumu gecerlidir.

Aralik degerli neutrosophic A kiimesinin (g, n, 0)-kesim kiimesi A((¢, ¢,1,(71,7,1,161,6,])

ile gosterilir ve Vt € T ig¢in,
A([(1’§2],[7’I1.772].[91.92]) = {t: lTLf DA(t) = {1,sup DA(t) = {2;

inf Ka(t) < m1, sup Ku(t) < 1,
infY(t) <0;,supYy(t) <0,teT}

seklinde tanimlanir.



O zaman, Vt € T ig¢in,
A28, 20010, = Ut inf Da(®) NGy = Gy, sup Da() A = G,
inf Ko(£) V1 = ny, sup Ku(t) Vg =12,
infY,(t)vO; =0,,supY(t) v, =0,);t €T}
seklinde yazilir.
Tanmim 3.1.2:
A = {(t, [inf D4 (t), sup Da(O)], [inf K4(t), sup K4 (O], [inf Yo (), sup Ya()]): ¢ € T},

Vvt € T igin, evrensel T kiimesi tizerinde aralik degerli neutrosophic bir kiime olsun.

Herhangi
[¢,n, 8] € [0,1] 6yle ki,
¢ =1[¢,81n = [n1,m.] ve 8 = [6,,6,] € [0,1]
sirali ikilileri igin,
0<C(+n+06<3

durumu gecerlidir.
1.Vt € T igin, A" nin dogruluk iiyelik fonksiyonun ¢ - kesimi,

Adgyz,n = {tinf D(6) = &, sup Da(t) 2 {55t €T},
2. Vt € Tigin, A" nin belirsizlik tiyelik fonksiyonun 7 - kesimi,

Ao = {8 inf Ka(£) S, sup Ku(8) < 15t €T},

3. Vt € Tigin, A’ nin yanlislik tiyelik fonksiyonun 6 - kesimi,

Ao, 0,n) = {t: inf Ya(t) < 0y, sup ¥u(t) < 6t €T},
olarak tanimlanir.
Ornek 3.1.3:

T = {ty,t,, t3}olsun ve T tizerindeki



A = {t;: ([0.5,0.6]; [0.3,0.4]; [0.2,0.3]);
t, : ([0.5,0.8]; [0.4,0.6]; [0.4,0.5]);
t5: ([0.1,0.2]; [0.4,0.5]; [0.7,0.8])}

aralik degerli neutrosophic kiimeyi ele alalim.

¢, = 0.5;1n,=0.6;0,= 0.7 € [0,1]
olsun. O zaman,

AG182 1) 101.6,D) = {to 2}
olur ve t; bu kesim kiimesinin eleman1 degildir. Oyleyse,
Alg1.45)) = Tt t2),
AdlnymzD = otz tsh,
Ade,,6,) = {t1, 2}
Tamm 3.1.4:

Aryns, YVt € T igin, evrensel T kiimesi tizerinde bir aralik degerli neutrosophic

kiimesi olsun. Herhangi [{,n, 8] € [0,1] dyle ki,
¢ =141,81m=1[nu,n.] ved =1[64,0,] € [0,1]
siral1 ikilileri igin,
0<{+n+6<3
durumu gecerlidir.

Apyns kiimesinin (¢, 7, 8)-giiglii kesim kiimesi A([¢, ¢,],[n,7,1,101,6,)+ 1€ gosterilir

ve Vt € T igin,
Az, 250 101.0,D+ = Ut inf Da(8) > {1 = Gy, sup Du(8) > & =y,
inf Ko(t) <y =11, sup Ku(8) <nz =13
inf Yy(t) <60, =0;,supY,(t) <0, =6,);t €T}

seklinde tanimlanir. O halde,
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1. Vvt € T igin, A’ nin dogruluk iiyelik fonksiyonun gii¢lii ¢ - kesimi,
Az, e+ = (trinf Dy(t) >, sup Dy(t) > {p;t € T},
2. Vt € T igin, A" nin belirsizlik {iyelik fonksiyonun gii¢lii n - kesimi,
A+ =t inf Ku(8) <y, sup Ku(t) < my 5t €T},
3. Vt € T i¢in, A’ nin yanlslik tiyelik fonksiyonun gii¢lii 6 - kesimi,
Aqo,0,n+ = {x: inf Yy () <6y, supYy(t) < 0,t €T},
olarak tanimlanir.

Ornek 3.1.5:
T = {t;,t, t3}olsun.
A = {t;:([0.1,0.2]; [0.3,0.4]; [0.5,0.6]);
t,: ([0.2,0.4]; [0.4,0.6]; [ 0.5,0.7]);
t3: ([0.3,0.5]; [0.2,0.4]; [0.3,0.5])}
aralik degerli neutrosophic kiimeyi ele alalim.
(4 =02 1n=04 6, =06€[01]
¢{, =03, 1n,=05 6,= 0.7 € [0,1]

olsun. O zaman , A" nin giiglii kesim kiimeleri,

A((¢1.5 a1 101.6.D+ = {3}
A(lgen+ = (),
Ao+ = {tn, t3},
Ao, 0,n+ = {tr, t3}

olur.

Tanim 3.1.6:

A, Vt €T icgin, evrensel T kiimesi iizerinde bir aralik degerli neutrosophic
kiimesi olsun. Herhangi [{,7, 8] € [0,1] 6yle ki,

11



¢ =161,81n=1[nu,n2] ved =1[64,60;] € [01]
sirali ikilileri igin,
0<{+n+6<3
durumu gecerlidir.
A’ nin diger kesim kiimeleri asagidaki sekilde tanimlanir:
.Vt € T igin, A" nin ({+, 7, 0) kesim kiimesi
A2l 4 sl 16:,6,D) = {Einf Da(t) > 3, sup Da() > &,
inf K4(t) < nq, sup Ku(8) < 1y,
infY,(t) <65, supYu(t) < 0,t €T},
. Vt € Tigin, A'nin ({,n+,0) kesim kiimesi
Agy. 80 Inunz)+ 01,6, = {Eiinf Da(t) = &, sup Dp(t) = &,
inf Ku(t) <ny, sup K4(t) < 13,
inf Yy(t) < 61, supYu(t) < 0;t €T},
. Vt € T igin, A" nn ({,n, 8+) kesim kiimesi
A1¢1.8al sl + 01,6, = L inf Da(t) = §y, sup Dyu(t) = ¢,
inf Ko(t) < g, sup Ku(t) < 1y,
infYy(t) < 6;,supY,(t) <6,t €T}

olarak tanimlanir.

Onerme 3.1.7:

Herhangi [{,n,0] € [0,1] 6yle ki,
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¢ =1¢1,4%1,n = [n1,n] ved =1[6,,0;] € [0,1]

ve
A=A, 2], p=[p1, 2] ve § = [61,8,] € [0,1]
siralt ikilileri igin,
0<{+n+0<3ve0<A+pu+6<3

durumu gegerlidir. Evrensel T kiimesi {izerinde bir A kiimesinin kesim kiimeleri igin

asagidaki kosullar saglanir:

(1) Ag,,co0muma 101,62 = Aug) N AdinumaD) N Ao,
(2) Eger [{1,¢2] = [61, 6] ise,
AC (212D = AC(101,6,14)
AC (e = 1= A% Q1)
A (0,610 = A (G101

(3) A([(1'(2]'[711'772]1[91,92])+ < A([(1:(2]»[711:772]»[91,92])'

(4) &1 = A1ved, = 4y,
N1 < Uy VET < Uy,
0, < 6,vel, < §,icin,
A5 € Azl
AnrnaD) S Adprmal)

A(6,,0,1) € As1,8,0

ve

A(1¢1.8 1 mum2110082D) S AAn21[11,121[61,62])

13



Ispat . T iizerindeki A kiimesi ve Vt € T igin, herhangi [, 7, 6] € [0,1] ve
[A4, u, 8] € [0,1] 6yle ki,

¢ =[¢1, 61, n = [n1,m2] ve 6 =164,6,] € [0,1]
ve

A= 1[4, 42], 1 = [py, u2] ve 8 = [6,8;] € [0,1]
sirali ikilileri igin,
0<{+n+6<3ve 0<A+ u+d6<3

durumu gegerlidir.
(1) Tanim 3.1. den agikga goriiliir.
(2) A’ nin tiimleyeni Vt € T igin,

AC = {tlinf Yu(6), sup Va (O], [1 — sup Ko (), 1 — inf K, ()], [inf Da(t), sup Da(0)]: ¢
eET}

seklinde tanimlanmisti. O zaman,
AC (g0 = Ut inf Yy (0) 2 Gy, sup Ya(t) 2 &)t € T)

olur.
Tanim 3.1.4.°e gore,

Aqg,.0,n+ = Ut inf Y () < 01, sup Yy () < 0,);t € T}

AC (10,,0,19) = Ut: inf Yy(t) = 6;,sup Y,(t) = 6,);t € T}
olur. Oyleyse,

A (152D = A (l61,60,10)

esitligi elde edilir. Benzer sekilde, Vt € T i¢in,
AC (oo = Ut: 1 —inf Ky(8) <11, 1 — sup Ku(t) < m,);t €T,
1= A(nne = Ut L—inf Ku(8) <mq, 1 — sup K () <mp);t €T},
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1-— AC([nan]"‘) ={(t: 1- inf KA(t) <nu,1-—sup KA(t) < 772>; tEeT}

esitlikleri elde edilir. O halde,

A ima) = 1= Aol

Ayrica, Vt € T ve [{3, (] = [64, 0,] i¢in,
A€ (0, 0,14) = {(t: inf Do(t) > {y, sup Da(t) > )t € T,
Adigyzo) = Utrinf D) < &, sup Da(t) < )5t €T},
A (g0 = (t: inf Du(t) > &4, sup Da(t) > §p);t € T}
olur. O zaman,
A 10,0,14) = A (15100
esitligi elde edilir.
(3) Vt € T igin,

Ag1.221 1.2 [61.6:D+ =
{(t: inf D,(t) > ¢, sup Dy(t) > 0, inf K, (t) < np,supK4(t) <,
inf Y,(t) <0y, sup¥y(t) < 6,t €T}
C {trinf Da(t) = {1, 5up Da(t) = {p,inf Ku(t) < m1,s5up Ku(t) < 12,
infYy(t) <0y,supY,(t) <6,teT}
= A(1¢1.021[n1.121.[61,62])
Oyleyse,
AG1.821mm21101.6:D+ S A(151.851m1m21161,62])
olur.
(4) Tanim 3.1 den, Vt € T i¢in,

G=A4vel, = A,
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infD,(t) = ¢, = A4,
supDy(t) = ¢, = A,
esitsizlikleri
Aerzd € Adar
oldugunu gosterir.
Vvt € T igin,
M < Uy Ve < Uy,
infK,(t) <my < wy,
sup K4(t) <1m < py

esitsizliklerinden de

elde edilir. Ayn1 sekilde,

0, < 6,vel, < 6,
1¢in,

Ao,,0.) € A51.62))

olur. O zaman,

A(121,0001120100.02)) S A1 [11,12), 161,851

Ornek 3.1.8:
Ornek 3.1.2 yi tekrar inceleyelim.
T = {t1,t,,t3} ve

A = {t,:([0.5,0.6], [0.3,0.4], [0.2,0.3]), t,: ([0.5,0.8], [0.4,0.6], [0.4,0.5])
t4: ([0.1,0.2], [0.4,0.5], [0.7,0.8])}

aralik degerli neutrosophic kiime ve
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{4 =03;n=04;0, =05€][0,1]
olsun. Oyleyse,

A(1¢,82) a1 161.62) = Lt b2},
Az = {2},
Ay, = {t 2, t3}
Ago,0,) = {t t2}

olur. Bu esitliklerden,

A(1g,,0 12 100,6,) = { Lo t2}

kiimesinin aslinda

A(1¢1,0.D AmunaD Ve Ae,,6,)

kiimelerinin kesisimi oldugu agik¢a goriiliir. O zaman,

A(1¢1,820mun2)l00.6:D) = Adcugad N Admum.]) N Awb,6,)-

3.2 Aralik Degerli Neutrosophic Kiimelerin Seviye Kiimelerinin Temsili
T evrensel bir kiime ve Vt € T olsun. T evrensel kiimesindeki A i¢gin,
D, (t) : Dogruluk iiyelik fonksiyonu,
K, (t) : Belirsizlik tiyelik fonksiyonu,
Y, (t) : Yanlhishik iiyelik fonksiyonu,

D,(t),K(t),Y,(t) € [0,1] gegerlidir. Vt €T igin, A kiimesi asagidaki sekilde

tanimlanmaistir:

A= {t' [lnf DA(t) ,SUp DA(t)]i [lnf KA(t) ,SUp KA(t)]' [lnf YA(t) »Sup YA(t)] te T}
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A" nmin  elemanlarmin dogruluk iiyelik, belirsizlik {iyelik ve yanlishk iyelik
derecelerinin n farkl Gigliisii oldugunu kabul edilsin. Bu tigliilerin hepsinin kiimesi M

ile gosterilsin. O zaman,
M = {[infDy, supD; ], [inf K;, supK], [infY;, supY]),i = 1,2,...,n}
S, M'nin herhangi bir altkiimesi olsun. Oyleyse, S i¢in minimum dogruluk iiyelik,

maksimum belirsizlik iiyelik ve maksimum yanlighk tyelik derecelerinin iicliisii

asagidaki sekilde tanimlanir:

{[inf Ds, supDs], [inf Ks, supKs], [inf Ys, sup¥s]} =

{Ainf Dy, supD;},V {inf Ky, supK},v {infY;, supY:}, i:(D; (), K;(2), Y;(8)) € S}(1)
yukaridaki denklemde

{linf Ds, supDs], [inf K, supKs], [infYs, sup¥s]}

dogruluk tiyelik, belirsizlik iiyelik ve yanlislik iiyelik derecelerini gostermektedir.

Aslinda genelligi bozmadan,

[inf Ds, supDs] =A [inf Dy, supD;] = [infD;, supD'y], (2)
[inf Ks, supKs] =V [infK;, supK;] = [infK;", supK;'], 3)
[infYs, supYs] =V [infY;, supY] = [infY]", supY;"] (4)

olur
Oyleyse, (1) — (4) esitliklerinden direkt olarak asagidakiler elde edilir:
0 < [inf Ds, supDg| = [infD;’,supD’;] < [infD;’,supD";] <1
0 < [infKs,supKs] = [infK{'upK;"'] < 1
ve
0 < [infYs,supYs] = [infY;" supY;"] < 1.
O zaman,
0 < [inf Ds, supDs] + [infKs, supKs] + [infYs, supYs]
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=[infD;', supD';] + [inf K" upK]'] + [infY;" ,sup¥;"]
< [infD{',supD";] + [infK]',supK]'] + [infY;’, supY;"] < 1
olur.

M'nin biitiin S altkiimeleri i¢in, minimum dogruluk iiyelik, maksimum belirsizlik
tiyelik ve maksimum yanlislik tyelik derecelerinin biitiin iigliilerinin kiimesi

D asagidaki sekilde tanimlanir:

D = {[inf Ds, supDs], [inf Ks, supKs], [infYs, supYs], S © M} (5)
Tanmim 3.2.1:

Herhangi [{,n, 6] € [0,1] 6yle ki,

¢ =161, 81m = [n,n2] ve 8 =[64,6;] € [0,1]
sirali ikilileri igin,
0<{+n+6<3ve<{nb>€D,

durumu gegerlidir. Vt € T igin,
ALz, o0 inn2) 616,10 = {t € TinfDy(t) = Gy, supDy(t) = ¢,

infKy(t) <y, supKy(t) < my,

infY,(t) < 04, supY,(t) < 0,;t €T} (6)
Eger,
infDy(£) NGy = 1, supDy(8) Ay = G
infKy(t) Vg =01, supKy(t) Vi, =,
infY,(t) VO, =0, supYy(t) VO, =0,
olursa,

infDy(t) = {1, supDy(t) = {3,

infK,(t) < nq, supKy(t) <n,,
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infY,(t) < 0, supY¥,(t) <60,

kosullar1 saglanir.

Aslinda ,

Ale, 1 In1ma1101.0,] = L E T infDy(t) = y, supDy(t) = ¢,
infK,(t) < mq, supKy(t) < ny,
infY,(t) < 0y, supYy(t) < 6,;t €T}

kiimesi T'deki bir crisp (keskin) altkiimedir, yani;

Eger t € Az, ¢,1n1n,1164.6,] OlUrS,

Love, () = 1,

DA[(L(Z].[TILTIZ

Katcrcarmumationony () = 0

ve

Vi encarimumationosn 8 = 0

olur.

Ote yandan, eger t € Afg, ¢1[n,,1161,65] ise,

DA[(L(Z],[TI1.112].[91,92] (t) =0,

Ka ey ennamariononn ® = 1
ve

YA([cl.zz],[nl.nz].[el,ez])(t) =1
olur.

Ayrica, eger

(204,620,

20



nm<n m<n,
0,<6,'ved, <6,

kosullart saglanirsa,

([¢1, ¢2), [11,m2), [64,62]1) € D
ve ([¢1',6'] [nn2'1,[64',62']) € D igin,
A21.221 12l 161.6:D) S AG118r1 101271 [617,621])
olur, yani eger
GNG =4, o NG =Ty,
MmVNL=n,  N2VNz =Ny
8,ve, =0,  0,ve, =0,
kosullar1 saglanirsa,

A([51:52]»[771:712],[91,92]) < A([(l’,fz’],[771’,772’].[91’»92’])

olur.

O zaman, A' nin seviye kiimesi Vt € T i¢in asagidaki sekilde tanimlanir:

([¢1, &21, [m1,m2), (64, 92])A([(1.Gz].[n1,nz],[91,92]) =

{t’ infD A([¢1.52111.121[61,02]) (&) Ay, SuPDA([<1.cz] 61,62]) (A,

In1m2ll

nfKage, e 61000 (0 V M1 SUPKy o o) 1.0, (O V112

J[n1m2ll J[n1.m2],

(t) Vv oy, () VO, t € T} (7)

YA eomimali01.020 SUPYA e, 21 i) (02,02D

A'nin seviye kiimelerinin temsili asagidaki sekilde tanimlanir:

A = U(([¢1,G2], [m1,m2], [64, 92])A([g‘l,{z],[nl,nz],[el,92])): ([$1, 421, [11,m2], [64, 62]) € D(8).
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vt € T igin, A kiimesinin dogruluk iiyelik, belirsizlik tiyelik ve yanlishk tiyelik

derecelerinin tigliisii asagidaki sekildedir:

([inf Da(t), supDa(D)], [inf Ka(t), supKa(O)], [infYa(t), supYa(D)] ) =
<V infD [€1,¢21[11,m21161,6214(1¢, ¢1,n1,m21161,021) (®),

V SupDig, 2,1 m2 110102140, 251 mumalio 1,040 (O

A lan[G,52],[771.772].[91.92]A([g1_g2],[n1,n2],[91,92]) ©),

/\ SupK[(lJZZ]J[n 1,712],[91,92]14([{1,{2],[171,172],[91,62]) (t)’

A infy[fbfz]»[771,712],[91,92]A([{1,{2],[nl,nz],[el,ez]) (®),
A SupY[(sz],[?hﬁlz].[91.92]A([ql_gz],[nl‘nz]‘[g1‘92]) (t)r ([{11 (2]' [771: le], [91: 02]) € D>

= (V {[ZIJ (2]},V {[771: 772]};/\ {[911 92]}; t € A[61’62]’[171’nZ]'[91'92]A([<1'472]‘[771‘772]‘[91‘92]) ) (9)

3.3.Aralik Degerli Neutrosophic Kiimelerin Genisleme flkeleri

T ve'Y iki evrensel kiime olsun. f: T — Y bir doniisiim olsun. Eger
F:R(T) - R(Y) bir doniisiim ise,
AeR(T) - F(A) =

U {([51' CZ]’ [nll 772]’ [61’ 62])f (A[{1,62],[111,772],[91,92]14([(1’(2]’[171,172],[g1’92]))} € 9{(Y)l
(10)

F'ye, f tarafindan olusturulan R(T)' ten R(Y)’ ye doniisiim denir. F(A)'ya ise, aralik
degerli neutrosophic kiime A € R(T)" in goriintiisii denir. Burada R(T) ve R(Y) ,

sirastyla T ve Y’ deki aralik degerli neutrosophic kiimelerdir.
Benzer sekilde, F~1 : R(Y) — R(T) bir doniisiim ise,
BeR({Y) - F'(B)=U {([51,52], [rr1, 2], [)01'Pz])f_l(B[51,52],[n1,n2],[p1,p2]),

([51'{:2]' [7T1'7T2]' [pl; pZ]) € D} € m(T)' (11)
22



F~Y ye, f tarafindan olusturulan R(Y)'den R(T)'e doniisiim denir. F~1(B)' ye,
aralik degerli neutrosophic kiime B € R(Y)" nin ters goriintisii denir.
B, &, [mumslipup,] + B’ Nin seviye kiimesidir. Ayrica D, M’nin biitiin S alt kiimeleri
icin, minimum dogruluk iiyelik, maksimum belirsizlik iiyelik ve maksimum yanliglik
tiyelik derecelerinin biitiin iiglillerinin kiimesidir. M ise, B’ deki elemanlarin
dogruluk {yelik, belirsizlik iiyelik ve yanliglik iiyelik derecelerinin biitiin farkli

ticliilerinin kiimesidir ve

B=u {([Elr Ez]r [y, 7221, [pl, ,02]) (B[51,52],[111,712],[;)1,;)2]) ) ([Ell S;z]: [y, 721, [pll pz])

~

€ D}
olur.
Teorem 3.3.1:

IVNS F (A) kiimesinde Vy € F(A) ve Vt € T igin, bir y elemaninin dogruluk
tiyelik, belirsizlik tiyelik ve yanlislik iiyelik derecelerinin {igliisii asagidaki sekilde

yazilir:

([inf Dr(ay(¥), supDrcay (W], [inf Kr(ay(V), supKeay )], [inf Yecay (v), supYray (¥)])
=(VinfD,(t),V supD,(t),

A infK,(t),A supK,(t),

NInfY, (), supYy(6), f(£) = y) (12)
Oyleyse, {Vt €T, f(t) =y} = 0 ise,

([Dreay ), Kray ), Yoy O)]) = (0,1,1)
olur.
Ispat: (9) esitligine gore,
([inf Dray @), supDrpcay W], [inf Kecay @), supKecay )], [inf Ye(ay (), sup¥ecay )])
- [V {inf Di¢, 6,1 m1.m211601.62180¢, 2511 m 1101000 )}'

v {SupD (81,821 1112116102046, ¢1mumation.02) )}]

23



= [A {inf Kicy02Lmam) 162621402, 21 mma1i010:0 )}'
A {SupK[fljle[771'71z]'[91'921A<[<1£2L[n1,n21,[91.62]) (v )}]

= [A {inf Y1¢1.621001.121162.62140, 21y maio2.020 )}’
A {SupY[zl'(z]’[171’172]’[91’92]A([51,52],[771,772],[91,92]) (v )}]

- [V {51 N NFDig, g1 mam21161.620412, 251 ma st t03.020 Y )}’
v {52 A SUpDig, &,1m1,n21161.02140, 251 m11.121101.62) & )}]
R [A {771 V INf K¢, 21 tmma 161821402 251 mu maien 620 Y )}‘
A {772 V SUPK(, 0,11, 121161.82)A02, 250 m1 ma 102,620 )}]
- [A {91 VU Yg1 601 01.121101.021402 25 1.2 161,62 & )}’

A {62 V SUPY(¢, 601, 01,121.101.02141¢, 251 fmma 03,620 Y )}]
= [V{V {53} F(O) =y, t € A, g0 mama0160.65)
VIVIGY FO = y,t € Aqe, ¢imunali0,6.D ]
= [A {n i3} FO) = y,t € A, g0 ma.ma110,.0,)
AMA {3 £ = .t € A, g i) 161620
= [A {n {63}, F(O) = y,t € A, 20 a.m2110,,6,)

AAL623), F (D) = v, t € Az, ol immal [6:,62D)

- [V {V {{1 A infDA([h.(z].[?h.ﬂz].[91‘92]) (t)}}' f(t) =Y
v {V {52 A SuPDA([(sz]r[m.nz].[@1.92]) (t)}}' f(t) - y]
- [A {A n Vinf KA([zl,zz],[m.nz].[el.921)(t)}}' f®=y
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A {/\ M2 V SUPKy o o1 inymat 02,020 (t)}} f©) = y]
- [A {/\ {Y1 v ianA([(LZz][?h 121101,62]) (t)}} f(t) =Y

L, OB F© =y

A {/\ {VZ v SquA( [$1.821M1m21.[01,62]D

(5) ve (7) esitlikleri birlestirerek yukaridaki esitlikler tekrar yazilir:

([infDF(A) ), supDpayW], [inf Kpay (), SubKpay D], [inf Yeca) (), supYra) (V)] )

_ { {(1 A lnfDA( [¢1.42L[M1.m21161,02]) ® } (t)
v { X SupDA( [¢1.82)m1.m21161, 92])( ) }
- A {A iR lanA([Q.{z].[m 121[01.62]) (t) }' ©)
A{A N2 V SUPK, A(1¢1,¢21m1.m21[61,62]) }' ®
4 {A {91 v lanA([(sz] (m1.m21.061,62]) (t)

} f@® =y
O} st

A {A {92 V SUPYaz, 1

11.121[61.02])

VAV inf Dig, 2,1002,11100.0:1F (A0, 2oL a2 10,0, (D} F (8) = ¥
VAV supDig, 2,107, 121162. 621 (AT 2oL 2 a1 02,0, (O}, £ () = ¥

A (A IS K, ) 0m0m200602, 620 (A0, 2 .m0 102,60, (D} £ () = ]
A {A SupK[(l;fz];[771;7)2].[91.92]f(14([§1'52].[771'772],[91,92])(t)}'f(t) =Y

_ [MAnf Y G mmaiessaradc gl s e, 0 (D1 £ (8) = y
A {A SupY[fl;52];[771'7)2].[91.92]f(14([§1'52].[771:772],[91,92])(t)}'f(t) =Yy

= ([VinfD4(x),V supDs(x)], [N inf K, (x),A supKy () LIA inf Y, (x),A
supY,(0)].f(¢) = y)

Boylece, (12) esitligi ispatlanmis olur.
Teorem 3.3.2:

IVNS F~1(B) kiimesinde Vy € F~1(B) ve Vt € T igin, bir t elemanin dogruluk
tyelik, belirsizlik tiyelik ve yanlislik {iyelik derecelerinin {i¢liisii asagidaki gibi elde
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edilir:
([inf Dp-1(g)(£), supDp-15) (D], [inf Kp-1(p) (£), SupK g-15y ()], [inf Y g-1() (£), infY p-1(5) ()] )

(linf Dpf (¥), supDp f V)], [inf Kp f (¥), supKp f ()], linf Y f (), infYpf ()]} (13)

ispat:
([inf Dp-1(p)(£), supDp-15) (D], [inf Kp-1(p) (£), SupK p-15y (O], [inf Y p-1() (£), infY p-1(5) ()] )

- [V {inf N [51@2]'[’71r”z]'[91'9213([51@2].[711.nz].[el.ezl)(t)}'
v {SupD (1,821 [11.121.101,021B (121,251 111,m21.[01.621) (t)}]
- [A {inf Ki¢1.621m1.m21161.8218 121,51 m1ma1181.821 (t)}’
A {SupK[f 1820 [M1m21161,021B (¢, ¢, 1im1.m21161,621) (t)}]
- [A {inf Y1¢1.020m1.m211601,621B (¢, 2511.m01101,62D (t)}‘
A {squK 1820 [m1m21101,021B (¢, ¢, 1in1,m21161,621) (t)}]
- [V {(1 NS Dig, 21 n1.m21101.021812 251 1 ma1161,62) (t)}’f =t
V{G A DI g1 mma110,005 6, tmamnioneny O F ) = €]
- [A {771 NS KIg, 01 m2 62,6218, 251 m3m2001.65D (t)}'f o=t
A {772 A ian[il.iz].[n1.nz],[91,92]B([ql,gz],[nl,nz],[el,ez]) (t)},f‘l(y) = t]
- [A {91 VNS Yig, 0,10 m2101.0218 124,251 1m0 162,650 (t)}'f =t

-1 —
A {92 V SUPY(, 051 1.2 101.6218141,51.m1.m21102.6) (t)} ST = t]
= [V {V {{1}},f_1(}7) = t’y € B([(bfz],[711;712],[91,92])’

v {V {52}}'f_1(y) =tLYy€ B([Q,{z],[?hﬂ?z]'[91,92])]
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= [A {/\ {nl}}’f_l(y) =tyE€ B([Q,Zz],[711,712],[91,92])’
AMAMILF (0 = 6y € Bguglmmsl610:0]
= [A{A 83} F 71O = £,y € B(g, 0,1 tnamal 02,621

AMAL823} F 71 () = &Y € Bz, ol imumali6s,6aD)
= [V {V {(1 A infDB(([51,Zz],[nl,nz].[elﬂz])) (y)}}'f_l(y) =t
v {v {5 A supD MPFo) =t|
2 B(([¢1,521.[n1.m21.161,621)
= [A {/\ {mv ianB(([51»52]:[771»712],[91,92]))(y)}}'f_l(y) =t
A {/\ {n, V supK (}’)}}:f_l(}’) = t]
2 B(([Q'(z],[771’772],[91:92]))
= [M{A v inf Yo cmmaion e OB ) =t

A2V sUY a0, 2 mamionen) O 10D = 1]
(5) ve (7) oesitliklerini  birlestirerek  yukaridaki  esitlikleri  tekrar

yazilir:
([inf Dp-1(g)(£), supD p-15) (D], [inf K p-1(p) (£), SupK g-15y (O], [inf Y p-1() (£), infY p-1(5) ()] )

v {V {51 Ainf DB(([cl,zz],[m.nz].[el.ez]))(J’)}}'f “1(y) = t]

v {V (A SUPDB(([zl.cz],[nl,an,[el,ezn)0’)}} ST O) =t

A {A {nl v ianB(([(L(z]»[?h,TIz]l[91,92])) (y)}} ’ f_l(y) =t

i A {A {nzSupKB(([(1»{2],[771,772]1[91,92]))(y)}} ’f_l(y) =t |

ALV infY W o =t
_ 1 B(([Q:Cz]:[nhrlz]:[91,92]))

A {’\ {6,v S“PYB(([zl,zz],[m,nzl,[91,921))(3’)}} S =t

. -1 —
— v {V LnfD[{1@2].[771,772],[91,92])f_1(B([fbfz],[ﬂ1,712],[91,92])(y)}’f (y) =t
-1 L)
v {V SupD[{1@2].[771'772].[91:92])f_1(B([{1'62].[771,712],[91,92])(y)}’f (y) =t

27



= A {A ian[(L(z]'[771,772],[91,92]f_1(B)([(sz]'[711,712],[91,92])(y)}’ f_l(y) =t
A {A supK - ML) =t|
L [€1,2)[m1.m2).[61.621f =1 (B)([$1.421.[11.121.[61.62]) ’

- . -1 —
= A {A lnfy[flrfz]’[nl'ﬂz].[epez])f_l(B)([fl'fz].[ﬂl'ﬂz];[91;92]) (y)}’f (y) - tl
-1 —
A {A Supy[ﬁ.fz]r[771’772]’[91r92])f_1(B)([51;52],[771'772].[91'92]) (y)}'f (y) =t

= ([inf Dp f (¥), supDpf (V)] [Inf Kp f (¥), supKp f V)], [inf Yp f (¥), infYs f (¥)])

Boylece, (13) esitligi ispatlanmis olur.

Tanim 3.3.3:

T; smirh evrensel kiime ve R(T;) , T; (j=1.2,...,m) de bir IVNS olsun. m tane
aralik degerli neutrosophic A; € R(T;) (j=1,2,...,m) kiimelerinin kartezyen ¢arpimi

asagidaki sekilde tanimlanir:

m
[ 4=
j=1

Ay X Ay X X Ay,

= {0 tor s bV N IFDE ) o L61820,(6, 2, iy 101.620) (6))
Y, {/\ SuPD(a1,a2],(81,821, 11, r2])A jlat,a2][B1,82][r1,r2 )(t )}
A {V ian[gl,gz],[m,nz],[91,92])A,-([4’1,4'2],[m,nz],[elﬁz])(ti)}’
A {V SUPK(1,85(01.121101,021)4(81.821 (11121161, 1C )}

A {V ian[Q'52]'[7)1;772],[91,92])Aj([{1'(2],[771:772],[91,92])(tj)}’

m
AV SUPYLe, ¢ 001 m2110,.0,0, €1 621 mama) 10,020 (6) ] (B, s s ) € 1_[ Tj -
j=1
Burada
A =

J
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Uieajzzitimimeiionyoziien; (S G2, ] 12, ] |04, 02 [y ADicascznmimanionoan)

m
o[]n -

j=1

bir doniisiim olsun. Eger
m
6| [may - mony
j=1
bir doniislim ise, Oyle ki,
m
(A1, Ay, .., Ary) € nsn(Tj) S C=G(Ay Ay, ) Ay
j=1

(([(1; {21, 11,121, (64, 92])g((A1)([(1,(2],[%,772],[91,92]):\
i (A2)((,.8,1 [, m, 101,621 -
[(1r(2]r[771r772]J[91;92]ED (Am)<[(1.62],[771,772].[91.921))

ERY) (14)

G ‘ye [1j2; R(T;) " den R(Y)' ye g tarafindan olusturulan bir doniisiim denir.
C =G(A, Ay, ..., A,) ye

(A1, Az, ., Ap) € [172, R(T;) kiimesinin goriintiisii denir.

Teorem 3.3.4:

IVNS C = G(4,,4,, ..., A,,) kiimesinde Vy € C ve (t,ty, ..., tn) €
H}"zl T; igin, bir y elemaninin dogruluk uyelik, belirsizlik tiyelik ve yanhishk tyelik

derecelerinin t¢liisii asagidaki sekilde yazilir:

([inf Dc(¥), supDc (W)], [inf Kc (v), supKc V)], [inf Ye (), inf Yc (V)] )
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Vv {/\ infDAj(tj)},g(tl, ty o tm) =y, 1<j<m,
\% {/\ supDAj(tj)},g(tl, tyetm) =y, 1<j<m

ANV infK(t)} gty by e tm) =y, 1< j < m,l
A {V supK(tj)},g(tl, tywrtm) =y, 1<j<m|

N {V Lan(t])},g(tl, tz, ey tm) == y, 1 S] S m,
A {V squ(tj)},g(tl,tz, wotm)=y,1<j<m

> (15)
Eger
{(tr ta s tm) €T Ty |9 (tr, ty) o t) = v} = D ise,

([inf Dc(y), supDc ()], [inf Kc (v), supKc ()], [infYe (¥), infYe (v)] ) = (0,0,1)

olur.
Ispat. (9) esitligine gore,
([inf De (), supDe ), [inf Ke (v), supKe ()], [inf Ye (), inf Ye ()] )
= [V {inf Dig, cobtnn mal0002,60 ol nums 6,050 )
V{SupDic, o1 mamalor0:0,06s almam 01,00 O} |
[A {me[il,{z],[nmz],[91,62])Aj([{1,(2],[nl,nz],[el,ez])()’)},
ASUPKig, €21 tm,0m21161.6:0 s b s 6,020 )
A i Yicy et malos020,061 ol 82020 D),
AMSUDYig, Gl mal 01004161 Gl s 610 )(y)}]
= |V {& A DL, gy mad 10,0:0 (0o mama 6.0:0 N
v {52 A supDiz,.¢,11m1.m,1161,.6:1)4 j<[<1,cz],[m,nzl,[el,ezn(y)}]

= [/\ {771 VInfKig, ¢, in1n21101.6,1)4 ,-([cl,czl,[m,nzl,[el,ezn(Y)}'
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A {772 v SupK[(L(z]'[YI1'772],[91,92])1‘1]'([51'52],[711,712],[91,92])(y)}]
[A {91 v infy[(bfz],[711,712];[91,92])1‘1]'([51,52],[711'772]'[91'92]) (y)} ’

A {92 V SUPY(z, 851, 01.m51101,021)4, (181,821 101,121, [61.651) O’)}]
= [V{v{Q}} g(ts, ta o ti) =%, 1 < J S M,y € Clzy0u0inamal 101,62
VIVIG gt ta, o tn) = 9,1 < J S my € Cag, ol inumali6,6.D)]
(A3t ta o tn) = 2,1 < J <MY € Cagy 0,1 inum116,,6,)
AMA M3 gt ty, o tn) = 9,1 < J <MY € Cig,2,0.,m21162.6,D)]
= [A{A 6.3} g(ti tas o tm) = 9,1 < j S MY € Cgy il imumal 065D

N8}, gt ta, s tn) = ¥, 1 S S MY € Cig, 2,0 inamal[61,62D)]

[v {viga infDAj(t,-)}}, gty ta s tm) =¥, 1< j S MY € Cig,0,1 1012 [61,6,])

VAV (G AsupDy ()]} 9(tr oy o tm) = 3,1 < J S MY € Cagy gl immion .0

[/\ {/\ {mv ianAj(tj)}}, 9(ty, b s tm) =¥, 1 < j <My € Cig,,0,011.m21,[61.62])
A G v supa (6) P gt tor s tm) = 9,1 <] S MY € Cigy tbimmalionond |
= [A {A {6, v LanA] (tj)}}’g(tl' IR tm) =yl=sj=myE€ C([Zl,iz],[771,172],[91,92]) ’

A {/\ {92 \ SquAj(t)}},g(tl, to, ee) tm) =Y, 1< ] <m, y € C([(l:(z]:[711'772]1[91:62])]
(5) ve (7) esitliklerini birlestirerek yukaridaki esitlikler tekrar yazilir:

([inf Drpcay(¥), supDpay)], [inf Breay(y), supBrcay (D], [inf Yra) (V) supYeay(0)])

Y {v {(1 A infDAj(tj)}},g(tl, ty wrtm) =y, 1<j<m,

% {V {52 A supDAj(tj)}}, gttty e tn) =y, 1<j<m
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A {/\ {771 % ianAj(tj)}} ,9(ty, ts, .,

tn) =y, 1<j<m,

A {/\ {772 \% supKAj(tj)}}, gty ty, v tm) =y,1<j<m

AJA 92 \% squA (t

Y {/\ infDAj(tj)},g(tl, ty ., t
Y {/\ supDAj(tj)} ,g(ty, ty, .t

MMV infY (t)} gty ta,

Boylece, (15)

v {v infDAj(tj)},g(tl, ty, .
_V {V supDAj(tj)} ,g(xq, x5, o,

ANV infK(t)}, g(ty, b, o,
AV supK ()}, gty ty s t) = 9,1 <j <

AA 91VlanA (%) },g(tl,tz,...,t
} gty ty, .t

'/\ {/\ lanAJ(tj)}lg(tli tz, ey t
A {/\ supKAj(tj)},g(tl, ty, ..., t

A {/\ ianAj(t)},g(tl, ty, st
_/\ {/\ squAj (tj)} ,9(t, ty, .,

AV supY (£,)}, g(ty, ta, o t) =

esitligi
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tm)=y11§j§m

m)=y,1§j§m,

m)=y,1§j§m

tn) =y,1<j<m,

xm)zy,lstm’

W=y, 1<j<m]|

m)=y11SjSm

W=yl<j<m]

m)=y11§jsmr

m)=y'1SjSm

tm) :y'l Sj Sm'—
m_’

tm) =Y, 1< j<m,
1<j<m
ispatlanmis

olur.



4. BOLUM

Bu boéliimde, aralik degerli neutrosophic kiimeler iizerinde cebirsel islemler

yapilmig ve sayisal ornekler verilmistir.
4. 1. Aralik Degerli Neutrosophic Kiimeler Uzerinde Cebirsel islemler

4.1.1 Tanim:
A ve B, evrensel T kiimesi tizerinde iki tane IVNS olsun. Vt € T i¢in, A ve B
tizerinde toplama, ¢ikarma, ¢arpma, bolme ve skalerle ¢arpim gibi cebirsel islemler

asagidaki gibi tanimlanir:

1.Vt € T igin, A ve B'nin toplam1 A + B ile gosterilir ve

A + B = {max[inf D4(t) + inf Dg(t) — inf D,(¢t).inf Dg(t),
sup Dy (t) + sup Dp(t) — sup Da(t). sup Dp(8)],
min[(inf Ks(¢). inf Kp(t), (sup K4 (0). sup Kp(8) ],
min[(inf Y, (t). inf Yp(t), (sup Y, (£). sup Y,(¢) 1}

seklinde tanimlanir.

2.Vt € T igin, A'dan B'nin ¢ikarim1 A — B ile gosterilir ve
A — B = {max[inf D,(t) + inf Dg(t) — inf D,(t).inf Dg(t),
sup Dy(t) + sup Dp(t) — sup Da(t). sup D(t)],
min[(inf Ks(t). inf Kp(t), (sup K4 (). sup Kp(£) ],
min[(inf Y, (¢). inf Yp(t), (sup Y, (t). sup Y,(¢) ]}

seklinde tanimlanir.

33



3.Vt € T igin, A ve B'nin ¢arpim1 A. B ile gosterilir ve

A.B = {{max[inf D,(t).inf Dg(t),sup D4(t).sup Dg(t)],)
min[inf K,(t) + inf Kz(t) — inf K4(t).inf Kz(¢t),
sup K, (t) + sup Kg(t) — sup K4(t).sup Kg(t)]
min[inf Y ,(t) + inf Yz(t) — inf Y4(¢).inf Y(2),

supY,(t) + supYp(t) — supY, (t).supYgz(t)]}

seklinde tanimlanir.

4. vt € T igin, A'nin B'ye bolimii A/B ile gosterilir ve
A/B = {(max[inf D,(t).inf Dg(t),sup D,(t).sup Dg(t)],)
min[inf K,(t) + inf Kz(t) — inf K4(t).inf Kz(¢t),
sup Ku(t) + sup Kg(t) — sup K, (t). sup Kp(t)]
supY,(t) + supYp(t) — supY, (t).supYz(t)]}

seklinde tanimlanir.

5.. Vt € T ve A # 0 i¢in, B'nin bir A skalerle garpilmasi A. B ile gosterilir ve
A.B = {(max[1 - (1 —infDp(t))* 1 — (1 — supDs(t))*],

min[infKg(t)*, supKg(t)*], min[inf Y5 (©)%, inf Yz (0)*])}
seklinde tanimlanur.
Ornek 4.1.2:
A ={3;([0.2,0.3],[0.1,0.4],[0.2,0.5]), 2; ([0.3,0.5], [0.2,0.6], [0.3,0.4])}

ve
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B = {1;([0.1,0.2],[0.2,0.3], [0.3,0.5]), 5; ([0.2,0.4], [0.1,0.3], [0.2,0.5])}

evrensel T kiimesi lizerinde iki tane aralik degerli neutrosophic kiime olsun. O
zaman, yukarida tanimlanan cebirsel islemleri sirasiyla hesaplayalim.

A+B
= {4; ([0.28,0.44],[0.02,0.12],[0.06,0.25]), 8; ([0.36,0.58],[0.01,0.12], [0.04,0.25]),

3; ([0.37,0.6], [0.04,0.18], [0.09,0.2]), 7; ([0.44,0.7], [0.02,0.18], [0.06,0.2])}

A—B
= {2;([0.28,0.44],[0.02,0.12],[0.06,0.25]), —2; ([0.36,0.58],[0.01,0.12], [0.04,0.25])
1; ([0.37,0.6],[0.04,0.18],[0.09,0.2]), —3; ([0.44,0.7],[0.02,0.18], [0.06,0.2])}

A.B = {3; ([0.02,0.06], [0.28,0.58], [0.44,0.7]), 15; ([0.06,0.2], [0.19,0.58], [0.36,0.75]),
2; ([0.03,0.1], [0.36,0.72], [0.51,0.58]), 10; ([0.06,0.2], [0.28,0.72], [0.51,0.7])}.

A/B = {3;([0.02,0.06],[0.28,0.58], [0.44,0.7]), 3
/5; ([0.06,0.2],[0.19,0.58], [0.36,0.75])
2; ([0.03,0.1],[0.36,0.72],[0.51,0.58]), 2
/5; ([0.06,0.2],[0.28,0.72],[0.51,0.7])}

3.B = {3;([0.001,0.027], [0.008,0.065], [0.097,0.025])
15; ([0.008,0.016], [0.001,0.027], [0.008,0.025])}.

4.2. Arahk Degerli Neutrosophic Kiimeler Uzerinde Yeni islemler
4.2.1. Aynistirici Toplama

A ve B, evrensel T kiimesi tizerinde iki tane aralik degerli neutrosophic kiime
olsun. vt € T igin, A ve B'nin ayristirici toplamlar1 A @ B ile gosterilir ve
A®B=@AnBYUu@A°nB

seklinde tanimlanir. Tanimdan A, B ve tiimleyenleri asagidaki sekildedir:
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A = {(t, [inf Ds(£), sup Dy (D)), [inf K4(t), sup Ky ()], [inf Y4 (8), sup Y, ()]): t € T},
B = {(t,[inf Dg(t), sup Dp(t)], [inf Kp(t), sup Kp(O)], [inf Yp(t), sup Yp(t)]):t € T}

AC = {(t: [inf Y4 (8), supYa (D], [1 — supKy (), 1 — inf Ky ()], [inf D4 (t), sup D4 (0)]); t € T},

B® = {(t: [inf Yy (), supYp(t)], [1 — supKp(t), 1 — infKs(t)], [inf Dp(t), sup Dg(t)]); t € T}

1.Dogruluk-iiyelik fonksiyonu i¢in ayristirici toplam asagidaki sekilde tanimlanur,

Vt € T igin, D, zc = {minlinf D,(t),inf Yz(t)], min[sup Ds(t), sup Yz(t)]}
Dycnp = {min[inf Y,(t), inf Dg(t)], min[sup Y,(t), sup Dp ()]},
Dygp = {max(min[inf Ds(t) ,inf Yp(t)], min[inf Y,(t), inf Dp(t)],

max(min[sup D,(t), sup Yg(t)], min[sup Y,(t) , sup Dg(t)]},

2.Belirsizlik-tiyelik fonksiyonu i¢in ayristirict toplam asagidaki sekilde tanimlanir,
Vvt € T igin,
K,ngc = {max[inf K,(t),1 — sup Kp(t)], max[sup K,(t),1 — inf Kz(t)]},
K, cng = {max[1 —sup K4(t),inf Kg(t)], max[1 — inf K,(t), sup Kz(t)]},
Kygp = {min(max[inf K,(t),1 — sup Kg(t)], max[1 — sup K4(t) , inf Kz(t)]),

min(max[sup K4(t),1 —inf Kg(t)], max[1 — inf K,(t),sup Kg(t)]},

3.Yanliglik-liyelik fonksiyonu i¢in ayristirici toplam asagidaki sekilde tanimlanir,
Vvt € T igin, Y, zc = { max[inf Y,(t),inf Dp(t)], max[sup Y,(t), sup Dg(t)]},
Y, cnpg = {max[inf Dy(t),inf Yz (t)], max[sup D,(t),sup Yz (t)]},

Yigp = {min(max[inf Y,(t) , inf Dg(t)], max[inf D,(t),inf Yz(t)]),

36



min(max|[sup Y,(t), sup Dg(t)], max[sup D,(t), sup Yz ()]}

O zaman, Vt € T igin A ve B'nin ayristiric1 toplamlari
A @ B = {t; [max(min[inf D,(t),inf Yg(t)], min[inf Y,(t),inf Dg(t)]),
max(min[sup D (t), sup Y ()], min[sup Y,(¢), sup Dg(£)])],
[ min(max[inf Kx(t),1 — sup K ()], max[1 — sup K, (t) , inf Kz(t)]),

min(max[sup K,(t),1
— inf Kg(t)], max[1 — inf K,(t), sup Kzg()])],

[min(max[inf Y,(¢), inf Dg(t)], max[inf Ds() , inf Yp(£)]),
min(max[sup Y, (¢) , sup Dg(t)], max[sup Da(t), sup Yz(O)D]}-
seklinde tammlanur.
Ornek 4.2.2.:
A = {t;;([0.2,0.3],[0.1,0.4],[0.2,0.5])}
ve
B = {t,; ([0.1,0.2],[0.2,0.3],[0.3,0.5])}

evrensel T kiimesi ilizerinde iki tane aralik degerli neutrosophic kiime olsun. A ve

B'nin ayristirict toplamlarini hesaplayalim.
A @ B = {t; [max(min[0.2,0.3], min[0.2,0.1]), max(min[0.3,0.5], min[0.5,0.2])],
[min(max[0.1,0.7], max[0.6,0.2]), min(max[0.4,0.8], max[0.9,0.3])]
[min(max[0.2,0.1], max[0.2,0.3]), min(max[0.5,0.2], max[0.3,0.5]) ]}
= {x; ([0.2,0.3],[0.6,0.8],[0.2,0.5])}
4.2.3. Aralik Degerli Neutrosophic Kiimelerin Farki

A ve B, evrensel T kiimesi tlizerinde iki tane aralik degerli neutrosophic kiime

olsun. Vx € X i¢in, A ve B'nin farki A © B ile gosterilir ve
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AOB = AnB¢

seklinde tanimlanir. Tanimdan A, B ve B'nin tiimleyeni asagidaki sekildedir:
A = {t, [inf Da(t), sup Do (O)], [inf K4 (€) , sup Ko ()], [inf Ya(t), sup Y4 (O)]: t € T},
B = {¢,[inf D(¢t), sup Dg(O)], [inf Kp(t), sup Kg(O)], [inf Yp(t) ,sup Y (O)]:t € T}

B¢ = {{t: [infYp(t), supYp(D)], [1 — supKp(t), 1 — infKp(t)], [inf Dp(t), sup Dg(t)]); t
eET}

Dogruluk tiyelik fonksiyonu, belirsizlik tiyelik fonksiyonu ve yanliglik tiyelik

fonksiyonu i¢in fark islemi sirasiyla asagidaki gibi tanimlanir:

D npc = {min[inf Dy(¢t),inf Yp(t)], min[sup D,(t), sup Yp(t)]},

K, gc = {max[inf K,(t),1 — sup Kp(t)], max[sup K,(t),1 — inf Kz(t)]}

ve

Y npe = { max[inf Y, (t) , inf Dg(t)], max[sup ¥, (¢t), sup Dg(£)]}.

O zaman, Vt € T i¢in, A ve B'nin fark

A © B = {t; (min[inf Dy(t),inf Yz (t)], min[sup D,(t), sup Yz(t)]),
(max[inf K,(t),1 — sup Kg(t)], max[sup K4(t),1 — inf Kz(t)]),
(max[inf Y, (t) , inf Dp(t)], max[sup Y,(t) , sup D ()]}

seklinde tanimlanir.

Ornek 4.2.4.:

T = {t,, t,} olsun,

A ={ty;([0.2,0.3],[0.1,0.4],[0.2,0.5])}

ve

B = {t,;([0.1,0.2],[0.2,0.3],[0.3,0.5])}

evrensel T kiimesi iizerinde iki tane aralik degerli neutrosophic kiime olsun. O

zaman, A ve B'nin farkini hesaplayalim.
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A © B = {t; (min[0.2,0.3], min[0.3,0.5]), (max[0.1,0.7],
max[0.4,0.8]), max[0.2,0.1], max[0.5,0.2])}
= {¢t;([0.2,0.3],[0.7,0.8],[0.2,0.5])}.
4.2.5. Aralik Degerli Neutrosophic Kiimelerin Kartezyen Carpimi
A, evrensel kiime T ilizerinde aralik degerli neutrosophic bir kiime olsun.

Vvt € T i¢in, IVNS A kiimesinin kuvveti agagidaki sekilde tanimlanir:
A ={t,[inf Da(t), sup Do ()], [inf K4 (8), sup Ko (D)) [inf Y4(8), sup Vs (O)]: t € T}

A% = {t,[inf DF(¢),sup DZ(®)], [inf KZ (£),sup K (6)], [inf Vi (), sup Y (D)]:t € T}
Yukaridaki denklemde, Vt € T igin,

inf DZ(t) = [inf Da(D]?,  sup D(t) = [sup Da(D]?,

inf Ki(t) = [inf K401, sup Kf(t) = [sup K4(O)]%,

inf Yi(t) = [inf a(D]?,  sup Y2 (t) = [sup Ya(D)]?
esitliklerini ifade etmektedir.

Benzer sekilde, aralik degerli neutrosophic A kiimesinin m. kuvveti A™ ile gosterilir

ve
Vvt € T igin, A™ = {t,[inf DJ*(t),sup DJ*(t)],
linf K3 (t), sup K" (0)],
Linf Y" (&), sup V" ()]t € T}
seklinde tanimlanir.
D41(t), D g2 (t), .., Dgn(2),
Ka1(t), Kp2(t), ..., K4n(t)
Ve

Y, 1(t), Y 42(t), ..., Yun(2),
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Vvt € T igin, sirasiyla dogruluk-tiyelik fonksiyonu, belirsizlik-tiyelik fonksiyonu ve

yanliglik-iiyelik fonksiyonunu gosterir.

vVt € T i¢in n -tane neutrosophic kiimenin kartezyen carpimi asagidaki sekilde

tanimlanir:

A X Ay X ... X A, = {t; [min[inf DX(t),inf D2(t), ..., inf D}(t)],
min[sup D;(t),sup D3(t), ..., sup D} ()] ],
[max[inf K} (t),inf KZ(t), ..., inf K} (t)],
max[sup K} (t), sup KZ(t), ..., sup K}(t)] ],
[ max[inf YL(t),inf Y2 (1), ..., inf Y(b)],

max[sup Y;(t),sup YZ(t), ..., sup Y ()] ]}.

Ornek 4.2.6:
A = {t; ([0.2,0.3],[0.1,0.4],[0.2,0.5])}

evrensel T kiimesi iizerinde aralik degerli bir neutrosophic kiime olsun. O zaman,

vt € T igin, A" nin {iglii kartezyen ¢arpimini hesaplayalim.

A3 = Ax AxA={t; [min[0.2,0.04,0.008],min[0.3,0.09,0.027]],
[max[0.1,0.01,0.001], max[0.4,0.16,0.064]],
max[0.2,0.04,0.008], max[0.5,0.25,0.125]}

= {x; [0.008,0.027],[0.1,0.4],[0.2,0.5]}.

Buradan elde ¢ikaracagimiz sonug su ki kartezyen ¢arpim islemlerinde belirsizlik
tiyelik fonksiyonu ve yanlislik iiyelik fonksiyonu A4 ile ayn1 degerlere sahip olur.
Buna ragmen, dogruluk tiyelik fonksiyonun degeri azalir ¢iinkii degerler O ile 1

arasinda oldugundan kuvvetleri kendinden daha kiigiik olur.
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4.3.1TVNS Uzerinde Diger Cebirsel Islemler
Tanim 4.3.1:

A ve B sirasiyla smirli evrensel kiimeler T ve Y iizerinde iki IVNS olsun.
Genisleme ilkesine gore (Teorem 3.2) IVNS A ve B iizerinde cebirsel islemler
yapilir. Oyleyse, toplama, ¢ikarma, ¢arpma ve bdlme islemleri asagidaki sekilde

tanimlanir:

. Vt €T igin,
A*B = {(2, Vyzray {infDy(t) AinfDp(y)}, {supDa(x)t A supDp()},

Az=tsy {NfK4(t) VinfKg(y)}, {supK,(t) V supKg(y)},

Nz=tey (fYa(6) V infYp ()}, {supYa(t) V supYp(0)}:z = (t,y) € T X Y}

) « )

Burada ‘ *’ sembolii ‘4 ’, ‘—’, ‘X’ve‘+cebirsel islemlerinden herhangi birini

gostermektedir. Ancak , ‘ =’ bdlme islemi i¢in asagidaki kosul saglanmalidir:
Vy € Y igin, 0 € supp(B) = {y € Y:infDg(y) = 0,supDg(y) = 0,infKg(y) < 1,

supKp(y) < 1,infYp(y) < 1,supYp(y) < 1}.

2.Vt € T igin, A ve B’ nin toplam1 A + B ile gosterilir ve
A+ B ={(z, V,tsy {infDs(0) AinfDp(y)}, {supD,(£) A supDy(»)},
Az=t+y {infKy(8) VinfKg(y)}, {supKy(t) V supKp(y)},
Na=try {INfY4(E) V infYs(3)}, {supYa(t) V supYs(}):z = (t,y) € T x Y},
seklinde tanimlanir.
3.Vt € T igin, A’ dan B’ nin ¢ikarimi1 A — B ile gosterilir ve
A =B ={{z V,oey {infDa(®) AinfDs(»)}, {supDa(t) A supDp(»)},
Nz=t—y {InfK4(t) VinfKp(y)}, {supKy(t) V supKp(y)},
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Ng=t—y {INfYa(0) VinfYp(y)}, {sup¥a(t) v supY ()}):z = (t,y) €T x Y},

seklinde tanimlanir.

4.Vt € T igin, A ve B nin garpim1 A X B ile gosterilir ve
AX B ={(z Vomixy {infDa(t) AinfDp(»)}, {supDa(t) A supDp()},
Ng=txy {INfK4(t) VinfKg(y)}, {supKy(t) V supKg(y)},
Az=txy {nfYa(t) VinfYa(0)}, {sup¥a(t) Vv supYp(y)}):z = (t,y) €T x Y},

seklinde tanimlanir.

5. Vt € T igin, A’ nin B’ ye boliimii A + B ile gosterilir ve
A+ B ={{z, Vyeroy {infDs(t) AinfDp(y)}, {supDa(t) A supD(»)},
Ap=toy GnfK4(t) VinfKg ()} {supK,(t) v supK ()},

Ag=tey {INfYa(t) VinfYs()}, {sup¥a(t) v sup¥p(»)}):z = (t,y) € T x Y}

seklinde tanimlanir.

6. Vy € Y ve A # 0 igin, B ile bir A skalerin ¢arpimi1 AB ile gosterilir ve
AB = {(z, v,y {inf D)} {supDs ()},

Az=ay infKg()}, (supKp (1)},

Nz=py {infYe()} {sup¥s(»)3):y € Y}
seklinde tanimlanir.

Burada, A = —1 ise, (6) esitligi asagidaki sekilde yazilir:
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7.Yy €Y igin,
—B = {{z, V.=, {infDs} {swpDs ()},
Ag=—y {infKg()}, {supKp(y)},

Nz=—y {infYs(} {supYs(}):y € Y}.

4.3.2. Ornek:

Yukaridaki cebirsel islemlerin uygulanabilirligini ve gecerligini bir 6rnek
tizerinde gosterelim. A ve B , evrensel T = {1,2,3,4,5,6} lizerinde iki tane [IVNS

olsun.
A ={(1,[0.1,0.2],[0.3,0.4],[0.2,0.3]),(2, [0.1, 0.2], [0.2,0.3],[0.1,0.3])}
ve
B = {(1,[0.2,0.3],[0.1,0.2], [0.2,0.4]), (2, [0.3, 0.4], [0.2, 0.3], [0.1, 0.2]),
(3,10.1,0.2],[0.2,0.3],[0.2,0.4])}
olsun. IVNS 4 i¢in seviye kiimesinin temsilini gosterelim:
A =([0.1,0.2],0.3,0.4],[0.2, 0.3])A[0.1,0.21,[0.3,0.4],[0.2,0.3]
U ([0.1,0.2],[0.2,0.3],[0.1, 0.31)4¢[0.1,0.21,[0.2,0.31,[0.1,0.3])

Yukaridaki denklemde,
A[0.1,0.2],[0.3,0.4],[0.2,0.3] = {1' 2}
A([0.1,0.21,[0.2,0.31,[03,04]) = {2} dir.
Benzer sekilde, , IVNS B i¢in seviye kiimesinin temsili:
B = ([0-2' 0-3]' [0-1,0-2]: [0-2,0-4])B([0.2,0.3],[0.1,0.2],[0.2,0.4])

U <[03,04], [02,03], [0.1,0.2])B([0.3’0.4]’[0.2’0.3],[0.1,0.2])
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U ([0.1,0.2],[0.2,0.3],[0.2,0.4]}B[0.1,0.2],[0.2,0.3],[0.2,0.4])

Burada
B([0.2,0.3],[0.1,0.2],[0.2,0.4]) = {1},
B([0.3,0.4],[0.2,0.3],[0.1,0.2]) = {2}
ve
B([o.1,0.2],[0.2,0.3],[0.2,0.4]) = {1' 2, 3}
olur.

(2) esitligini kullanarak,
A+ B ={(2,[0.1,0.2],[0.3,0.4],[0.2,0.4]), (3,[0.1,0.2], [0.3,0.4], [0.2,0.4]),
(4,[0.1,0.2], [0.3,0.4],[0.2,0.4]), (5, [0.1,0.2], [0.2,0.3],[0.2,0.4])},

(3) esitligini kullanarak,

A—-B ={(-2,[0.1,0.2],[0.3,0.4],[0.2,0.4]), (—1,[0.1,0.2],[0.3,0.4], [0.2,0.4]),
(0,[0.1,0.2],[0.3,0.4], [0.2,0.4]),(1,[0.1,0.2],[0.2,0.3],[0.2,0.4])},

(4) esitligini kullanarak,

A x B = {(1,[0.1,0.2],[0.3,0.4], [0.2,0.4]), (2,[0.1,0.2],[0.3,0.4], [0.2,0.4]),
(3,10.1,0.2],[0.3,0.4],[0.2,0.4]), (4,[0.1,0.2],[0.2,0.3],[0.1,0.3]),
(6,0.1,0.2], [0.2,0.3], [0.2,0.4])}

(5) esitligini kullanarak,

A+ B =1{1/3,[0.1,0.2],[0.3,0.4],[0.2,0.4]), (1 / 2,[0.1,0.2], [0.3,0.4], [0.2,0.3]),
(2 /3,[0.1,0.2],[0.2,0.3],[0.2,0.4]), (1,[0.1,0.2],[0.3,0.4],[0.2,0.4]),
(2,0.1,0.2], [0.2,0.3], [0.2,0.4])}

(6) esitligini kullanarak, A # 0 olmak {izere

AB = {(4,[0.2,0.3],[0.1,0.2],[0.2,0.4]), (24,[0.3,0.4],[0.2,0.3],[0.1,0.2]),
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(31,[0.1,0.2],[0.2,0.3], [0.2,0.4])}

(7) esitligini kullanarak,

—B = {{(—1,[0.2,0.3],[0.1,0.2], [0.2,0.4]), (~2,[0.3,0.4],[0.2,0.3],[0.1,0.2]),
(—3,[0.1,0.2],[0.2,0.3],[0.2,0.4])}

sonuclarini elde ederiz.
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5.BOLUM
SONUC

Bu tezde, aralik degerli neutrosophic kiimelerin ({,n, 8)-kesim kiimesi ve aralik
degerli neutrosophic kiimelerin ({,n, 8)- giiglii kesim kiimeleri gibi yeni kavramlar
tanitilmistir. Daha sonra, aralik degerli neutrosophic kiimelerin seviye kiimelerinin
temsil ve genisleme ilkeleri tamimlanmis ve bu kavramlarla ilgili teoremler
ispatlanmistir. Ayrica, iki tane aralik degerli neutrosophic kiimenin ayrigtirict
toplamlari, farklar1 ve kartezyen carpimlari tanimlanarak temel 6zellikleri hakkinda
bilgiler verilmistir. Son olarak, iki tane aralik degerli neutrosophic kiimeler tizerinde
cebirsel islemler tanimlanmigtir. Aralik degerli neutrosophic kiimeler ¢ok daha fazla
alana uygulanarak belirsizlik iceren bir¢ok problemi ¢oziilebilir. Bilgisayar bilimi,
ekonomi problemleri, isletme problemleri ve daha birgok alan 6rnek gdosterilebilir.
Bu tezde tanimlanan yeni kavramlar aralik degerli neutrosophic kiimeler iizerine

yapilacak caligmalarla genigletilebilir
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