
BCK BCI
1 2 3 4,∗

1

2

3

4

∗

i, j, k, l, m, n ∈ {1, 2, 3, 4}
(T (i, j), I(k, l), F (m, n))

BCK/BCI

BCK

D MV
BCI

BCK

(t, i, f)
[0, 1]

BCK/BCI
(T (i, j), I(k, l), F (m,n))
BCK/BCI i, j, k, l, m, n ∈ {1, 2, 3, 4}

BCK/BCI
(T (i, j), I(k, l), F (m, n))

BCK/BCI i, j, k, l, m, n ∈ {1, 2, 3, 4}

BCI X := (X, ∗, 0)

((x ∗ y) ∗ (x ∗ z)) ∗ (z ∗ y) = 0,

(x ∗ (x ∗ y)) ∗ y = 0,

x ∗ x = 0,

x ∗ y = y ∗ x = 0 ⇒ x = y

x, y, z ∈ X. BCI X 0 ∗x = 0
x ∈ X, X BCK

S BCK/BCI X
X x ∗ y ∈ S x, y ∈ S

BCK BCI
BK(X) BI(X) B(X) :=

BK(X) ∪ BI(X)

BCK/BCI

X
(X, ρ) X ρ X

n      (X, μ)  (X, ∗, 0) ∈ 
B(X)   

• (X, ∗, 0) 1 1
(X, ∗, 0)

(∀x ∈ X) (μ(0) ≥ μ(x)) ,

(∀x, y ∈ X) (μ(x) ≥ min{μ(x ∗ y), μ(y)}) ,
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• (X, ∗, 0) 2 2
(X, ∗, 0)

(∀x ∈ X) (μ(0) ≤ μ(x)) ,

(∀x, y ∈ X) (μ(x) ≤ min{μ(x ∗ y), μ(y)}) ,

• (X, ∗, 0) 3 3
(X, ∗, 0)

(∀x, y ∈ X) (μ(x) ≥ max{μ(x ∗ y), μ(y)}) ,

• (X, ∗, 0) 4 4
(X, ∗, 0)

(∀x, y ∈ X) (μ(x) ≤ max{μ(x ∗ y), μ(y)}) .

X X

A := {〈x;AT (x), AI(x), AF (x)〉 | x ∈ X}

AT : X → [0, 1] AI :
X → [0, 1] AF :
X → [0, 1]

A X
TA

IA FA x
X TA(x), IA(x), FA(x) ∈ [0, 1]

(X, ∗, 0) ∈ B(X) P∗([0, 1])
[0, 1]

n          
  X      

I := {〈x, I[T ](x), I[I](x), I[F ](x)〉 | x ∈ X}

I[T ] : X → P∗([0, 1])

I[I] : X → P∗([0, 1])

I[F ] : X → P∗([0, 1])

I :=
(I[T ], I[I], I[F ])

I := {〈x, I[T ](x), I[I](x), I[F ](x)〉 | x ∈ X}.

I := (I[T ], I[I], I[F ])
X

I[T ]inf : X → [0, 1], x �→ inf{I[T ](x)}
I[I]inf : X → [0, 1], x �→ inf{I[I](x)}
I[F ]inf : X → [0, 1], x �→ inf{I[F ](x)}

I[T ]sup : X → [0, 1], x �→ sup{I[T ](x)}
I[I]sup : X → [0, 1], x �→ sup{I[I](x)}
I[F ]sup : X → [0, 1], x �→ sup{I[F ](x)}.

n    i, j, k, l, m, n ∈ { 1, 2, 3, 4}    
   I := (I[T ], I[I], I[F ])  X    (T 

(i, j), I (k, l), F (m, n))     X   
   

(X, I[T ]inf) i (X, ∗, 0)
(X, I[T ]sup) j (X, ∗, 0)

(X, I[I]inf) k (X, ∗, 0) (X, I[I]sup)
l (X, ∗, 0)

(X, I[F ]inf) m (X, ∗, 0)
(X, I[F ]sup) n (X, ∗, 0)

BCK X = {0, 1, 2, 3}
∗

∗
∗ 0 1 2 3
0 0 0 0 0
1 1 0 0 1
2 2 2 0 2
3 3 3 3 0

I := (I[T ], I[I], I[F ])
(X, ∗, 0) I[T ], I[I] I[F ]

I[T ] : X → P∗([0, 1]) x �→

⎧⎪⎪⎨
⎪⎪⎩

[0.4, 0.6) x = 0
(0.3, 0.6] x = 1
[0.2, 0.7) x = 2
[0.1, 0.8] x = 3

I[I] : X → P∗([0, 1]) x �→

⎧⎪⎪⎨
⎪⎪⎩

[0.5, 0.6) x = 0
(0.4, 0.6) x = 1
[0.2, 0.9] x = 2
[0.5, 0.7) x = 3
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I[F ] : X → P∗([0, 1]) x �→

⎧⎪⎪⎨
⎪⎪⎩

[0.4, 0.5) x = 0
(0.3, 0.5) x = 1
[0.1, 0.7] x = 2
(0.2, 0.8] x = 3

I := (I[T ], I[I], I[F ]) (T (1, 4),
I(1, 4), F (1, 4)) (X, ∗, 0)

I := (I[T ], I[I], I[F ])
(X, ∗, 0) I[T ], I[I] I[F ]

I[T ] : X → P∗([0, 1]) x �→

⎧⎪⎪⎨
⎪⎪⎩

[0.1, 0.4) x = 0
(0.2, 0.7) x = 1
[0.3, 0.8] x = 2
[0.4, 0.6) x = 3

I[I] : X → P∗([0, 1]) x �→

⎧⎪⎪⎨
⎪⎪⎩

(0.2, 0.5) x = 0
[0.5, 0.6] x = 1
(0.6, 0.7] x = 2
[0.3, 0.8] x = 3

I[F ] : X → P∗([0, 1]) x �→

⎧⎪⎪⎨
⎪⎪⎩

[0.3, 0.4) x = 0
(0.4, 0.7) x = 1
(0.6, 0.8) x = 2
[0.4, 0.6] x = 3

I := (I[T ], I[I], I[F ])
(T (4, 4), I(4, 4), F (4, 4))

(X, ∗, 0)

BCI X = {0, a, b, c}
∗

∗
∗ 0 a b c
0 0 a b c
a a 0 c b
b b c 0 a
c c b a 0

I := (I[T ], I[I], I[F ])
(X, ∗, 0) I[T ], I[I] I[F ]

I[T ] : X → P∗([0, 1]) x �→

⎧⎪⎪⎨
⎪⎪⎩

[0.33, 0.91) x = 0
(0.72, 0.91) x = a
[0.72, 0.82) x = b
(0.55, 0.82] x = c

I[I] : X → P∗([0, 1]) x �→

⎧⎪⎪⎨
⎪⎪⎩

[0.22, 0.65) x = 0
[0.52, 0.55] x = a
(0.62, 0.65) x = b
[0.62, 0.55) x = c

I[F ] : X → P∗([0, 1]) x �→

⎧⎪⎪⎨
⎪⎪⎩

(0.25, 0.63) x = 0
[0.45, 0.63] x = a
(0.35, 0.53] x = b
[0.45, 0.53) x = c

I := (I[T ], I[I], I[F ])
(T (4, 1), I(4, 1), F (4, 1))

(X, ∗, 0) (T (2, 1), I(2, 1), F (2, 1))
(X, ∗, 0)

I[T ]inf(a) = 0.72 > 0.55 = min{I[T ]inf(a ∗ b), I[T ]inf(b)},

I[I]inf(b) = 0.62 > 0.52 = min{I[I]inf(b ∗ c), I[I]inf(c)},

I[F ]inf(c) = 0.45 > 0.35 = min{I[F ]inf(c ∗ a), I[F ]inf(c)}.

(T (4, 3), I(4, 3), F (4, 3))
(X, ∗, 0)

I[T ]sup(c) = 0.82 < 0.91 = max{I[T ]inf(c ∗ b), I[T ]inf(b)}

I[F ]sup(b) = 0.35 < 0.62 = max{I[F ]inf(b ∗ a), I[F ]inf(a)}.

I := (I[T ], I[I], I[F ]) (T (2, 3),
I(2, 3), F (2, 3)) (X, ∗, 0)

I := (I[T ], I[I], I[F ])
X

U(I[T ]ψ;αI) := {x ∈ X | I[T ]ψ(x) ≥ αI},
L(I[T ]ψ;αS) := {x ∈ X | I[T ]ψ(x) ≤ αS},

U(I[I]ψ;βI) := {x ∈ X | I[I]ψ(x) ≥ βI},
L(I[I]ψ;βS) := {x ∈ X | I[I]ψ(x) ≤ βS},

U(I[F ]ψ; γI) := {x ∈ X | I[F ]ψ(x) ≥ γI},
L(I[F ]ψ; γS) := {x ∈ X | I[F ]ψ(x) ≤ γS},

ψ ∈ {inf, sup} αI αS βI βS γI γS

[0, 1]

I := (I[T ],
I[I], I[F ]) (X, ∗, 0)

S.Z. Song, M. Khan, F. Smarandache, Y.B. Jun, Interval neutrosophic sets applied to ideals in BCK/BCI-algebras

1818Neutrosophic Sets and Systems, 18/2017



I := (I[T ], I[I], I[F ]) (T (1, 4), I(1, 4),
F (1, 4)) (X, ∗, 0)

U(I[T ]inf ;αI) L(I[T ]sup;αS) U(I[I]inf ;βI)
L(I[I]sup;βS) U(I[F ]inf ; γI) L(I[F ]sup; γS)

(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (4, 1), I(4, 1),
F (4, 1)) (X, ∗, 0)

L(I[T ]inf ;αI) U(I[T ]sup;αS) L(I[I]inf ;βI)
U(I[I]sup;βS) L(I[F ]inf ; γI) U(I[F ]sup; γS)

(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (1, 1), I(1, 1),
F (1, 1)) (X, ∗, 0)

U(I[T ]inf ;αI) U(I[T ]sup;αS) U(I[I]inf ;βI)
U(I[I]sup;βS) U(I[F ]inf ; γI) U(I[F ]sup; γS)

(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (4, 4), I(4, 4),
F (4, 4)) (X, ∗, 0)

L(I[T ]inf ;αI) L(I[T ]sup;αS) L(I[I]inf ;βI)
L(I[I]sup;βS) L(I[F ]inf ; γI) L(I[F ]sup; γS)

(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (1, 4),
I(1, 4), F (1, 4)) (X, ∗, 0)
(X, I[T ]inf) (X, I[I]inf) (X, I[F ]inf) 1
X (X, I[T ]sup) (X, I[I]sup) (X, I[F ]sup) 4

X αI αS ∈ [0, 1] U(I[T ]inf ;αI)
L(I[T ]sup;αS) 0 ∈ U(I[T ]inf ;αI)

0 ∈ L(I[T ]sup;αS) x, y ∈ X x ∗ y ∈
U(I[T ]inf ;αI) y ∈ U(I[T ]inf ;αI) I[T ]inf(x ∗ y) ≥
αI I[T ]inf(y) ≥ αI

I[T ]inf(x) ≥ min{I[T ]inf(x ∗ y), I[T ]inf(y)} ≥ αI ,

x ∈ U(I[T ]inf ;αI) x ∗ y ∈ L(I[T ]sup;αS) y ∈
L(I[T ]sup;αS) I[T ]sup(x∗y) ≤ αS I[T ]sup(y) ≤ αS

I[T ]sup(x) ≤ max{I[T ]sup(x ∗ y), I[T ]sup(y)} ≤ αS ,

x ∈ L(I[T ]sup;αS) U(I[T ]inf ;αI)
L(I[T ]sup;αS) (X, ∗, 0) αI αS ∈ [0, 1]

U(I[I]inf ;βI) L(I[I]sup;βS)
U(I[F ]inf ; γI) L(I[F ]sup; γS)

(X, ∗, 0) βI βS γI γS ∈ [0, 1]

I := (I[T ],
I[I], I[F ]) (X, ∗, 0)

I := (I[T ], I[I], I[F ]) (T (3, 4), I(3, 4), F (3, 4))
(X, ∗, 0) (T (i, 2),

I(i, 2), F (i, 2)) (X, ∗, 0)
i ∈ {1, 3} U(I[T ]inf ;αI) L(I[T ]sup;αS)

U(I[I]inf ;βI) L(I[I]sup;βS) U(I[F ]inf ; γI)
L(I[F ]sup; γS) (X, ∗, 0)

αI αS βI βS γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (4, 3), I(4, 3), F (4, 3))
(X, ∗, 0) (T (2, j),

I(2, j), F (2, j)) (X, ∗, 0)
j ∈ {1, 3} L(I[T ]inf ;αI) U(I[T ]sup;αS)

L(I[I]inf ;βI) U(I[I]sup;βS) L(I[F ]inf ; γI)
U(I[F ]sup; γS) (X, ∗, 0)

αI αS βI βS γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (3, 1), I(3, 1), F (3, 1))
(X, ∗, 0) (T (i, 3),

I(i, 3), F (i, 3)) (X, ∗, 0)
i ∈ {1, 3} U(I[T ]inf ;αI) U(I[T ]sup;αS)

U(I[I]inf ;βI) U(I[I]sup;βS) U(I[F ]inf ; γI)
U(I[F ]sup; γS) (X, ∗, 0)

αI αS βI βS γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (2, 4), I(2, 4), F (2, 4))
(X, ∗, 0) (T (i, 2), I(i, 2),

F (i, 2)) (X, ∗, 0) i ∈
{2, 4} L(I[T ]inf ;αI) L(I[T ]sup;αS) L(I[I]inf ;βI)
L(I[I]sup;βS) L(I[F ]inf ; γI) L(I[F ]sup; γS)

(X, ∗, 0) αI αS βI βS γI

γS ∈ [0, 1]

3 2
1 4

I := (I[T ],
I[I], I[F ]) (X, ∗, 0)

U(I[T ]inf ;αI) L(I[T ]sup;αS) U(I[I]inf ;βI)
L(I[I]sup;βS) U(I[F ]inf ; γI) L(I[F ]sup; γS)

(X, ∗, 0) αI αS βI βS γI

γS ∈ [0, 1] I := (I[T ], I[I], I[F ]) (T (1, 4),
I(1, 4), F (1, 4)) (X, ∗, 0)

U(I[T ]inf ;αI) U(I[T ]sup;αS) U(I[I]inf ;βI)
U(I[I]sup;βS) U(I[F ]inf ; γI) U(I[F ]sup; γS)

(X, ∗, 0) αI αS βI βS γI

γS ∈ [0, 1] I := (I[T ], I[I], I[F ]) (T (1, 1),
I(1, 1), F (1, 1)) (X, ∗, 0)

L(I[T ]inf ; αI) U(I[T ]sup;αS) L(I[I]inf ;βI)
U(I[I]sup;βS) L(I[F ]inf ; γI) U(I[F ]sup; γS)

(X, ∗, 0) αI αS βI βS γI

γS ∈ [0, 1] I := (I[T ], I[I], I[F ]) (T (4, 1),
I(4, 1), F (4, 1)) (X, ∗, 0)

L(I[T ]inf ;αI) L(I[T ]sup;αS) L(I[I]inf ;βI)
L(I[I]sup;βS) L(I[F ]inf ; γI) L(I[F ]sup; γS)
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(X, ∗, 0) αI αS βI βS γI

γS ∈ [0, 1] I := (I[T ], I[I], I[F ]) (T (4, 4),
I(4, 4), F (4, 4)) (X, ∗, 0)

U(I[T ]inf ;αI) L(I[T ]sup;αS)
U(I[I]inf ;βI) L(I[I]sup;βS) U(I[F ]inf ; γI)
L(I[F ]sup; γS) (X, ∗, 0) αI

αS βI βS γI γS ∈ [0, 1] (X, I[T ]inf) 1
(X, ∗, 0) x, y ∈ X

I[T ]inf(x) < min{I[T ]inf(x ∗ y), I[T ]inf(y)}.

αI = min{I[T ]inf(x∗y), I[T ]inf(y)} x∗y, y ∈
U(I[T ]inf ;αI) x /∈ U(I[T ]inf ;αI)

(X, I[T ]inf) 1 (X, ∗, 0)
(X, I[T ]sup) 4 (X, ∗, 0)

I[T ]sup(a) > max{I[T ]sup(a ∗ b), I[T ]sup(b)}

a, b ∈ X a ∗ b, b ∈ L(I[T ]sup;αS) a /∈
L(I[T ]sup;αS)

αS := max{I[T ]sup(a ∗ b), I[T ]sup(b)}.

(X, I[T ]sup) 4
(X, ∗, 0) (X, I[I]inf)

1 (X, ∗, 0) (X, I[I]sup) 4
(X, ∗, 0) (X, I[F ]inf) 1 (X, ∗, 0)
(X, I[F ]sup) 4 (X, ∗, 0)

I := (I[T ], I[I], I[F ]) (T (1, 4), I(1, 4), F (1, 4))
(X, ∗, 0)

I := (I[T ], I[I],
I[F ]) (X, ∗, 0) (T (2, 3), I(2, 3), F (2, 3))

(X, ∗, 0) U(I[T ]inf ;αI)c

L(I[T ]sup;αS)c U(I[I]inf ;βI)c L(I[I]sup;βS)c

U(I[F ]inf ; γI)c L(I[F ]sup; γS)c

(X, ∗, 0) αI αS βI βS γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (2, 3), I(2, 3),
F (2, 3)) (X, ∗, 0)

(X, I[T ]inf) (X, I[I]inf) (X, I[F ]inf) 2
(X, ∗, 0)

(X, I[T ]sup) (X, I[I]sup) (X, I[F ]sup) 3
(X, ∗, 0)

αI αS βI βS γI γS ∈ [0, 1]
U(I[T ]inf ;αI)c L(I[T ]sup;αS)c U(I[I]inf ;βI)c

L(I[I]sup;βS)c U(I[F ]inf ; γI)c L(I[F ]sup; γS)c

x, y, z, a, b, d ∈ X
x ∈ U(I[T ]inf ;αI)c a ∈ L(I[T ]sup;αS)c

y ∈ U(I[I]inf ;βI)c b ∈ L(I[I]sup;βS)c z ∈ U(I[F ]inf ; γI)c

d ∈ L(I[F ]sup; γS)c

I[T ]inf(0) ≤ I[T ]inf(x) < αI I[T ]sup(0) ≥
I[T ]sup(a) > αS

I[I]inf(0) ≤ I[I]inf(y) < βI I[I]sup(0) ≥ I[I]sup(b) >
βS

I[F ]inf(0) ≤ I[F ]inf(z) < γI I[F ]sup(0) ≥
I[F ]sup(d) > γS

0 ∈ U(I[T ]inf ;αI)c ∩ L(I[T ]sup;αS)c 0 ∈
U(I[I]inf ;βI)c ∩ L(I[I]sup;βS)c 0 ∈ U(I[F ]inf ; γI)c ∩
L(I[F ]sup; γS)c x, y ∈ X x ∗ y ∈
U(I[T ]inf ;αI)c y ∈ U(I[T ]inf ;αI)c I[T ]inf(x∗y) <
αI I[T ]inf(y) < αI

I[T ]inf(x) ≤ min{I[T ]inf(x ∗ y), I[T ]inf(y)} < αI ,

x ∈ U(I[T ]inf ;αI)c U(I[T ]inf ;αI)c

(X, ∗, 0)

• x ∗ y ∈ L(I[T ]sup;αS)c y ∈ L(I[T ]sup;αS)c,
x ∈ L(I[T ]sup;αS)c,

• x ∗ y ∈ U(I[I]inf ;βI)c y ∈ U(I[I]inf ; βI)c,
x ∈ U(I[I]inf ;βI)c,

• x ∗ y ∈ L(I[I]sup;βS)c y ∈ L(I[I]sup;βS)c,
x ∈ L(I[I]sup;βS)c,

• x ∗ y ∈ U(I[F ]inf ; γI)c y ∈ U(I[F ]inf ; γI)c,
x ∈ U(I[F ]inf ; γI)c,

• x ∗ y ∈ L(I[F ]sup; γS)c y ∈ L(I[F ]sup; γS)c,
x ∈ L(I[F ]sup; γS)c.

L(I[T ]sup;αS)c U(I[I]inf ;βI)c L(I[I]sup;βS)c

U(I[F ]inf ; γI)c L(I[F ]sup; γS)c (X, ∗, 0)

BCI X = {0, 1, a, b, c}
∗

∗
∗ 0 1 a b c
0 0 0 a b c
1 1 0 a b c
a a a 0 c b
b b b c 0 a
c c c b a 0

I := (I[T ], I[I], I[F ])
(X, ∗, 0) I[T ], I[I] I[F ]

I[T ] : X → P̃([0, 1]), x �→

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

[0.25, 0.85) x = 0
(0.45, 0.83] x = 1
[0.55, 0.73] x = a
(0.65, 0.73] x = b
[0.65, 0.75) x = c
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I[I] : X → P̃([0, 1]), x �→

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

[0.3, 0.75) x = 0
(0.3, 0.70] x = 1
[0.6, 0.63] x = a
(0.5, 0.63] x = b
[0.6, 0.68) x = c

I[F ] : X → P̃([0, 1]), x �→

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

[0.44, 0.9) x = 0
(0.55, 0.9] x = 1
[0.55, 0.7] x = a
(0.66, 0.8] x = b
[0.66, 0.7) x = c

U(I[T ]inf ;αI)c =

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

∅ αI ∈ [0, 0.25]
{0} αI ∈ (0.25, 0.45]
{0, 1} αI ∈ (0.45, 0.55]
{0, 1, a} αI ∈ (0.55, 0.65]
X αI ∈ (0.65, 1.0]

L(I[T ]sup;αS)c =

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

∅ αS ∈ [0.85, 1.0]
{0} αS ∈ [0.83, 0.85)
{0, 1} αS ∈ [0.75, 0.83)
{0, 1, c} αS ∈ [0.73, 0.75)
X αS ∈ [0, 0.73)

U(I[I]inf ;βI)c =

⎧⎪⎪⎨
⎪⎪⎩

∅ βI ∈ [0, 0.3]
{0, 1} βI ∈ (0.3, 0.5]
{0, 1, b} βI ∈ (0.5, 0.6]
X βI ∈ (0.6, 1.0]

L(I[I]sup;βS)c =

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

∅ βS ∈ [0.75, 1.0]
{0} βS ∈ [0.70, 0.75)
{0, 1} βS ∈ [0.68, 0.70)
{0, 1, c} βS ∈ [0.63, 0.68)
X βS ∈ [0, 0.63)

U(I[F ]inf ; γI)c =

⎧⎪⎪⎨
⎪⎪⎩

∅ γI ∈ [0, 0.44]
{0} γI ∈ (0.44, 0.55]
{0, 1, a} γI ∈ (0.55, 0.66]
X γI ∈ (0.66, 1.0]

L(I[F ]sup; γS)c =

⎧⎪⎪⎨
⎪⎪⎩

∅ γS ∈ [0.9, 1.0]
{0, 1} γS ∈ [0.8, 0.9)
{0, 1, b} γS ∈ [0.7, 0.8)
X γS ∈ [0, 0.7)

U(I[T ]inf ;αI)c L(I[T ]sup;αS)c

U(I[I]inf ;βI)c L(I[I]sup;βS)c U(I[F ]inf ; γI)c

L(I[F ]sup; γS)c (X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1] I := (I[T ], I[I], I[F ]) (T (2, 3),
I(2, 3), F (2, 3)) (X, ∗, 0)

I[T ]inf(c) = 0.65 > 0.55 = min{I[T ]inf(c ∗ a), I[T ]inf(a)},

I[T ]sup(a) = 0.73 < 0.75 = max{I[T ]sup(a ∗ c), I[T ]sup(c)},

I[I]inf(c) = 0.6 > 0.5 = min{I[I]inf(c ∗ a), I[I]inf(a)},

I[I]sup(a) = 0.63 < 0.68 = max{I[I]sup(a ∗ c), I[I]sup(c)},

I[F ]inf(c) = 0.66 > 0.55 = min{I[F ]inf(c ∗ a), I[F ]inf(a)},

I[F ]sup(a) = 0.7 < 0.8 = max{I[F ]sup(a ∗ c), I[F ]sup(c)}.

I := (I[T ],
I[I], I[F ]) (X, ∗, 0)

I := (I[T ], I[I], I[F ]) (T (2, 2), I(2, 2),
F (2, 2)) (X, ∗, 0)
U(I[T ]inf ;αI)c U(I[T ]sup;αS)c U(I[I]inf ;βI)c

U(I[I]sup;βS)c U(I[F ]inf ; γI)c U(I[F ]sup; γS)c

(X, ∗, 0) αI αS βI βS γI

γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (3, 2), I(3, 2),
F (3, 2)) (X, ∗, 0)
L(I[T ]inf ;αI)c U(I[T ]sup;αS)c L(I[I]inf ;βI)c

U(I[I]sup;βS)c L(I[F ]inf ; γI)c U(I[F ]sup; γS)c

(X, ∗, 0) αI αS βI βS γI

γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (3, 3), I(3, 3),
F (3, 3)) (X, ∗, 0)
L(I[T ]inf ;αI)c L(I[T ]sup;αS)c L(I[I]inf ;βI)c

L(I[I]sup;βS)c L(I[F ]inf ; γI)c L(I[F ]sup; γS)c

(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ],
I[I], I[F ]) (X, ∗, 0)

I := (I[T ], I[I], I[F ]) (T (1, 2), I(1, 2),
F (1, 2)) (X, ∗, 0)
U(I[T ]inf ;αI) U(I[T ]sup;αS)c U(I[I]inf ;βI)
U(I[I]sup;βS)c U(I[F ]inf ; γI) U(I[F ]sup; γS)c

(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]
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I := (I[T ], I[I], I[F ]) (T (1, 3), I(1, 3),
F (1, 3)) (X, ∗, 0)
U(I[T ]inf ;αI) L(I[T ]sup;αS)c U(I[I]inf ;βI)
L(I[I]sup;βS)c U(I[F ]inf ; γI) L(I[F ]sup; γS)c

(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (2, 1), I(2, 1),
F (2, 1)) (X, ∗, 0)
U(I[T ]inf ;αI)c U(I[T ]sup;αS) U(I[I]inf ;βI)c

U(I[I]sup;βS) U(I[F ]inf ; γI)c U(I[F ]sup; γS)
(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (3, 1), I(3, 1),
F (3, 1)) (X, ∗, 0)
L(I[T ]inf ;αI)c U(I[T ]sup;αS) L(I[I]inf ;βI)c

U(I[I]sup;βS) L(I[F ]inf ; γI)c U(I[F ]sup; γS)
(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (2, 4), I(2, 4),
F (2, 4)) (X, ∗, 0)
U(I[T ]inf ;αI)c L(I[T ]sup;αS) U(I[I]inf ;βI)c

L(I[I]sup;βS) U(I[F ]inf ; γI)c L(I[F ]sup; γS)
(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (3, 4), I(3, 4),
F (3, 4)) (X, ∗, 0)
L(I[T ]inf ;αI)c L(I[T ]sup;αS) L(I[I]inf ;βI)c

L(I[I]sup;βS) L(I[F ]inf ; γI)c L(I[F ]sup; γS)
(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (4, 2), I(4, 2),
F (4, 2)) (X, ∗, 0)
L(I[T ]inf ;αI) U(I[T ]sup;αS)c L(I[I]inf ;βI)
U(I[I]sup;βS)c L(I[F ]inf ; γI) U(I[F ]sup; γS)c

(X, ∗, 0) αI αS βI βS

γI γS ∈ [0, 1]

I := (I[T ], I[I], I[F ]) (T (4, 3), I(4, 3),
F (4, 3)) (X, ∗, 0)
L(I[T ]inf ;αI) L(I[T ]sup;αS)c L(I[I]inf ;βI)
L(I[I]sup;βS)c L(I[F ]inf ; γI) L(I[F ]sup; γS)c

(X, ∗, 0) αI αS βI

βS γI γS ∈ [0, 1]

(T (1, 4), I(1, 4), F (1, 4))

I := (I[T ], I[I], I[F ]) (X, ∗, 0)
⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≥ I[T ]inf(y)
I[T ]sup(x) ≤ I[T ]sup(y)
I[I]inf(x) ≥ I[I]inf(y)
I[I]sup(x) ≤ I[I]sup(y)
I[F ]inf(x) ≥ I[F ]inf(y)
I[F ]sup(x) ≤ I[F ]sup(y)

x, y ∈ X x ≤ y

I := (I[T ], I[I], I[F ]) (T (1, 4), I(1, 4), F (1, 4))
(X, ∗, 0) (X, I[T ]inf)

(X, I[I]inf) (X, I[F ]inf) 1 (X, ∗, 0)
(X, I[T ]sup) (X, I[I]sup) (X, I[F ]sup) 4

(X, ∗, 0) x, y ∈ X x ≤ y x ∗ y = 0

I[T ]inf(x) ≥ min{I[T ]inf(x ∗ y), I[T ]inf(y)}
= min{I[T ]inf(0), I[T ]inf(y)} = I[T ]inf(y),

I[T ]sup(x) ≤ max{I[T ]sup(x ∗ y), I[T ]sup(y)}
= max{I[T ]sup(0), I[T ]sup(y)} = I[T ]sup(y),

I[I]inf(x) ≥ min{I[I]inf(x ∗ y), I[I]inf(y)}
= min{I[I]inf(0), I[I]inf(y)} = I[I]inf(y),

I[I]sup(x) ≤ max{I[I]sup(x ∗ y), I[I]sup(y)}
= max{I[I]sup(0), I[I]sup(y)} = I[I]sup(y),

I[F ]inf(x) ≥ min{I[F ]inf(x ∗ y), I[F ]inf(y)}
= min{I[F ]inf(0), I[F ]inf(y)} = I[F ]inf(y),

I[F ]sup(x) ≤ max{I[F ]sup(x ∗ y), I[F ]sup(y)}
= max{I[F ]sup(0), I[F ]sup(y)} = I[F ]sup(y).

I :=
(I[T ], I[I], I[F ]) (X, ∗, 0)

I := (I[T ], I[I], I[F ]) (T (1, 1), I(1, 1), F (1, 1))
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(X, ∗, 0)
⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≥ I[T ]inf(y)
I[T ]sup(x) ≥ I[T ]sup(y)
I[I]inf(x) ≥ I[I]inf(y)
I[I]sup(x) ≥ I[I]sup(y)
I[F ]inf(x) ≥ I[F ]inf(y)
I[F ]sup(x) ≥ I[F ]sup(y)

x, y ∈ X x ≤ y

I := (I[T ], I[I], I[F ]) (T (4, 1), I(4, 1), F (4, 1))
(X, ∗, 0)

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≤ I[T ]inf(y)
I[T ]sup(x) ≥ I[T ]sup(y)
I[I]inf(x) ≤ I[I]inf(y)
I[I]sup(x) ≥ I[I]sup(y)
I[F ]inf(x) ≤ I[F ]inf(y)
I[F ]sup(x) ≥ I[F ]sup(y)

x, y ∈ X x ≤ y

I := (I[T ], I[I], I[F ]) (T (4, 4), I(4, 4), F (4, 4))
(X, ∗, 0)

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≤ I[T ]inf(y)
I[T ]sup(x) ≤ I[T ]sup(y)
I[I]inf(x) ≤ I[I]inf(y)
I[I]sup(x) ≤ I[I]sup(y)
I[F ]inf(x) ≤ I[F ]inf(y)
I[F ]sup(x) ≤ I[F ]sup(y)

x, y ∈ X x ≤ y

(i, j) ∈
{(2, 2), (2, 3), (3, 2), (3, 3)} (T (i, j), I(i, j), F (i, j))

I := (I[T ], I[I], I[F ]) (X, ∗, 0)

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) = I[T ]inf(0)
I[T ]sup(x) = I[T ]sup(0)
I[I]inf(x) = I[I]inf(0)
I[I]sup(x) = I[I]sup(0)
I[F ]inf(x) = I[F ]inf(0)
I[F ]sup(x) = I[F ]sup(0)

x, y ∈ X x ≤ y

I := (I[T ], I[I], I[F ]) (T (2, 3),
I(2, 3), F (2, 3)) (X, ∗, 0)
(X, I[T ]inf) (X, I[I]inf) (X, I[F ]inf) 2
(X, ∗, 0) (X, I[T ]sup) (X, I[I]sup) (X, I[F ]sup)

3 (X, ∗, 0) x, y ∈ X x ≤ y
x ∗ y = 0

I[T ]inf(x) ≤ min{I[T ]inf(x ∗ y), I[T ]inf(y)}
= min{I[T ]inf(0), I[T ]inf(y)} = I[T ]inf(0),

I[T ]sup(x) ≥ max{I[T ]sup(x ∗ y), I[T ]sup(y)}
= max{I[T ]sup(0), I[T ]sup(y)} = I[T ]inf(0),

I[I]inf(x) ≤ min{I[I]inf(x ∗ y), I[I]inf(y)}
= min{I[I]inf(0), I[I]inf(y)} = I[I]inf(0),

I[I]sup(x) ≥ max{I[I]sup(x ∗ y), I[I]sup(y)}
= max{I[I]sup(0), I[I]sup(y)} = I[I]inf(0),

I[F ]inf(x) ≤ min{I[F ]inf(x ∗ y), I[F ]inf(y)}
= min{I[F ]inf(0), I[F ]inf(y)} = I[F ]inf(0),

I[F ]sup(x) ≥ max{I[F ]sup(x ∗ y), I[F ]sup(y)}
= max{I[F ]sup(0), I[F ]sup(y)} = I[F ]inf(0).

I[T ]inf(x) = I[T ]inf(0) I[T ]sup(x) =
I[T ]sup(0) I[I]inf(x) = I[I]inf(0) I[I]sup(x) = I[I]sup(0)
I[F ]inf(x) = I[F ]inf(0) I[F ]sup(x) = I[F ]sup(0)
x, y ∈ X x ≤ y

(i, j) ∈ {(2, 2), (3, 2), (3, 3)}

I :=
(I[T ], I[I], I[F ]) (X, ∗, 0)

I := (I[T ], I[I], I[F ]) (T (1, j), I(1, j), F (1, j))
(X, ∗, 0) j ∈ {2, 3}

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≥ I[T ]inf(y)
I[T ]sup(x) = I[T ]sup(0)
I[I]inf(x) ≥ I[I]inf(y)
I[I]sup(x) = I[I]sup(0)
I[F ]inf(x) ≥ I[F ]inf(y)
I[F ]sup(x) = I[F ]sup(0)

x, y ∈ X x ≤ y

I := (I[T ], I[I], I[F ]) (T (i, 1), I(i, 1), F (i, 1))
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(X, ∗, 0) i ∈ {2, 3}
⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) = I[T ]inf(0)
I[T ]sup(x) ≥ I[T ]sup(y)
I[I]inf(x) = I[I]inf(0)
I[I]sup(x) ≥ I[I]sup(y)
I[F ]inf(x) = I[F ]inf(0)
I[F ]sup(x) ≥ I[F ]sup(y)

x, y ∈ X x ≤ y

I := (I[T ], I[I], I[F ]) (T (i, 4), I(i, 4), F (i, 4))
(X, ∗, 0) i ∈ {2, 3}

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) = I[T ]inf(0)
I[T ]sup(x) ≤ I[T ]sup(y)
I[I]inf(x) = I[I]inf(0)
I[I]sup(x) ≤ I[I]sup(y)
I[F ]inf(x) = I[F ]inf(0)
I[F ]sup(x) ≤ I[F ]sup(y)

x, y ∈ X x ≤ y

I := (I[T ], I[I], I[F ]) (T (4, j), I(4, j), F (4, j))
(X, ∗, 0) j ∈ {2, 3}

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≤ I[T ]inf(y)
I[T ]sup(x) = I[T ]sup(0)
I[I]inf(x) ≤ I[I]inf(y)
I[I]sup(x) = I[I]sup(0)
I[F ]inf(x) ≤ I[F ]inf(y)
I[F ]sup(x) = I[F ]sup(0)

x, y ∈ X x ≤ y

(T (1, 4), I(1, 4), F (1, 4))
I := (I[T ], I[I], I[F ]) (X, ∗, 0)

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≥ min{I[T ]inf(y), I[T ]inf(z)}
I[T ]sup(x) ≤ max{I[T ]sup(y), I[T ]sup(z)}
I[I]inf(x) ≥ min{I[I]inf(y), I[I]inf(z)}
I[I]sup(x) ≤ max{I[I]sup(y), I[I]sup(z)}
I[F ]inf(x) ≥ min{I[F ]inf(y), I[F ]inf(z)}
I[F ]sup(x) ≤ max{I[F ]sup(y), I[F ]sup(z)}
x, y, z ∈ X x ∗ y ≤ z

x, y, z ∈ X x∗y ≤ z (x∗y)∗z = 0

I[T ]inf(x) ≥ min{I[T ]inf(x ∗ y), I[T ]inf(y)}
≥ min{min{I[T ]inf((x ∗ y) ∗ z), I[T ]inf(z)},

I[T ]inf(y)}
= min{min{I[T ]inf(0), I[T ]inf(z)}, I[T ]inf(y)}
= min{I[T ]inf(y), I[T ]inf(z)},

I[T ]sup(x) ≤ max{I[T ]sup(x ∗ y), I[T ]sup(y)}
≤ max{max{I[T ]sup((x ∗ y) ∗ z), I[T ]sup(z)},

I[T ]sup(y)}
= max{max{I[T ]sup(0), I[T ]sup(z)}, I[T ]sup(y)}
= max{I[T ]sup(y), I[T ]sup(z)},

I[I]inf(x) ≥ min{I[I]inf(x ∗ y), I[I]inf(y)}
≥ min{min{I[I]inf((x ∗ y) ∗ z), I[I]inf(z)},

I[I]inf(y)}
= min{min{I[I]inf(0), I[I]inf(z)}, I[I]inf(y)}
= min{I[I]inf(y), I[I]inf(z)},

I[I]sup(x) ≤ max{I[I]sup(x ∗ y), I[I]sup(y)}
≤ max{max{I[I]sup((x ∗ y) ∗ z), I[I]sup(z)},

I[I]sup(y)}
= max{max{I[I]sup(0), I[I]sup(z)}, I[I]sup(y)}
= max{I[I]sup(y), I[I]sup(z)},

I[F ]inf(x) ≥ min{I[F ]inf(x ∗ y), I[F ]inf(y)}
≥ min{min{I[F ]inf((x ∗ y) ∗ z), I[F ]inf(z)},

I[F ]inf(y)}
= min{min{I[F ]inf(0), I[F ]inf(z)}, I[F ]inf(y)}
= min{I[F ]inf(y), I[F ]inf(z)},

I[F ]sup(x) ≤ max{I[F ]sup(x ∗ y), I[F ]sup(y)}
≤ max{max{I[F ]sup((x ∗ y) ∗ z), I[F ]sup(z)},

I[F ]sup(y)}
= max{max{I[F ]sup(0), I[F ]sup(z)}, I[F ]sup(y)}
= max{I[F ]sup(y), I[F ]sup(z)}.

I :=
(I[T ], I[I], I[F ]) (X, ∗, 0)

I := (I[T ], I[I], I[F ]) (T (1, 1), I(1, 1), F (1, 1))
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(X, ∗, 0)
⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≥ min{I[T ]inf(y), I[T ]inf(z)}
I[T ]sup(x) ≥ max{I[T ]sup(y), I[T ]sup(z)}
I[I]inf(x) ≥ min{I[I]inf(y), I[I]inf(z)}
I[I]sup(x) ≥ max{I[I]sup(y), I[I]sup(z)}
I[F ]inf(x) ≥ min{I[F ]inf(y), I[F ]inf(z)}
I[F ]sup(x) ≥ max{I[F ]sup(y), I[F ]sup(z)}

x, y, z ∈ X x ∗ y ≤ z

I := (I[T ], I[I], I[F ]) (T (4, 1), I(4, 1), F (4, 1))
(X, ∗, 0)

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≤ min{I[T ]inf(y), I[T ]inf(z)}
I[T ]sup(x) ≥ max{I[T ]sup(y), I[T ]sup(z)}
I[I]inf(x) ≤ min{I[I]inf(y), I[I]inf(z)}
I[I]sup(x) ≥ max{I[I]sup(y), I[I]sup(z)}
I[F ]inf(x) ≤ min{I[F ]inf(y), I[F ]inf(z)}
I[F ]sup(x) ≥ max{I[F ]sup(y), I[F ]sup(z)}

x, y, z ∈ X x ∗ y ≤ z

I := (I[T ], I[I], I[F ]) (T (4, 4), I(4, 4), F (4, 4))
(X, ∗, 0)

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≤ min{I[T ]inf(y), I[T ]inf(z)}
I[T ]sup(x) ≤ max{I[T ]sup(y), I[T ]sup(z)}
I[I]inf(x) ≤ min{I[I]inf(y), I[I]inf(z)}
I[I]sup(x) ≤ max{I[I]sup(y), I[I]sup(z)}
I[F ]inf(x) ≤ min{I[F ]inf(y), I[F ]inf(z)}
I[F ]sup(x) ≤ max{I[F ]sup(y), I[F ]sup(z)}

x, y, z ∈ X x ∗ y ≤ z

(i, j) ∈
{(2, 2), (2, 3), (3, 2), (3, 3)} (T (i, j), I(i, j), F (i, j))

I := (I[T ], I[I], I[F ]) (X, ∗, 0)

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) = I[T ]inf(0)
I[T ]sup(x) = I[T ]sup(0)
I[I]inf(x) = I[I]inf(0)
I[I]sup(x) = I[I]sup(0)
I[F ]inf(x) = I[F ]inf(0)
I[F ]sup(x) = I[F ]sup(0)

x, y, z ∈ X x ∗ y ≤ z

I := (I[T ], I[I], I[F ]) (T (2, 3),
I(2, 3), F (2, 3)) (X, ∗, 0)
(X, I[T ]inf) (X, I[I]inf) (X, I[F ]inf) 2

(X, ∗, 0) (X, I[T ]sup) (X, I[I]sup) (X, I[F ]sup) 3
(X, ∗, 0) x, y, z ∈ X x ∗ y ≤ z

(x ∗ y) ∗ z = 0

I[T ]inf(x) ≤ min{I[T ]inf(x ∗ y), I[T ]inf(y)}
≤ min{min{I[T ]inf((x ∗ y) ∗ z), I[T ]inf(z)},

I[T ]inf(y)}
= min{min{I[T ]inf(0), I[T ]inf(z)}, I[T ]inf(y)}
= I[T ]inf(0),

I[T ]sup(x) ≥ max{I[T ]sup(x ∗ y), I[T ]sup(y)}
≥ max{max{I[T ]sup((x ∗ y) ∗ z), I[T ]sup(z)},

I[T ]sup(y)}
= max{max{I[T ]sup(0), I[T ]sup(z)}, I[T ]sup(y)}
= I[T ]sup(0),

I[I]inf(x) ≤ min{I[I]inf(x ∗ y), I[I]inf(y)}
≤ min{min{I[I]inf((x ∗ y) ∗ z), I[I]inf(z)},

I[I]inf(y)}
= min{min{I[I]inf(0), I[I]inf(z)}, I[I]inf(y)}
= I[I]inf(0),

I[I]sup(x) ≥ max{I[I]sup(x ∗ y), I[I]sup(y)}
≥ max{max{I[I]sup((x ∗ y) ∗ z), I[I]sup(z)},

I[I]sup(y)}
= max{max{I[I]sup(0), I[I]sup(z)}, I[I]sup(y)}
= I[I]sup(0),

I[F ]inf(x) ≤ min{I[F ]inf(x ∗ y), I[F ]inf(y)}
≤ min{min{I[F ]inf((x ∗ y) ∗ z), I[F ]inf(z)},

I[F ]inf(y)}
= min{min{I[F ]inf(0), I[F ]inf(z)}, I[F ]inf(y)}
= I[F ]inf(0),

I[F ]sup(x) ≥ max{I[F ]sup(x ∗ y), I[F ]sup(y)}
≥ max{max{I[F ]sup((x ∗ y) ∗ z), I[F ]sup(z)},

I[F ]sup(y)}
= max{max{I[F ]sup(0), I[F ]sup(z)}, I[F ]sup(y)}
= I[F ]sup(0).

I[T ]inf(0) ≤ I[T ]inf(x) I[T ]sup(0) ≥ I[T ]sup(x)
I[I]inf(0) ≤ I[I]inf(x) I[I]sup(0) ≥ I[I]sup(x) I[F ]inf(0) ≤
I[F ]inf(x) I[F ]sup(0) ≥ I[F ]sup(x)
I[T ]inf(0) = I[T ]inf(x) I[T ]sup(0) = I[T ]sup(x)
I[I]inf(0) = I[I]inf(x) I[I]sup(0) = I[I]sup(x) I[F ]inf(0) =

S.Z. Song, M. Khan, F. Smarandache, Y.B. Jun, Interval neutrosophic sets applied to ideals in BCK/BCI-algebras

Neutrosophic Sets and Systems, 18/201725



I[F ]inf(x) I[F ]sup(0) = I[F ]sup(x)
(i, j) ∈ {(2, 2), (3, 2), (3, 3)}

I :=
(I[T ], I[I], I[F ]) (X, ∗, 0)

I := (I[T ], I[I], I[F ]) (T (1, j), I(1, j), F (1, j))
(X, ∗, 0) j ∈ {2, 3}

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≥ min{I[T ]inf(y), I[T ]inf(z)}
I[T ]sup(x) = I[T ]sup(0)
I[I]inf(x) ≥ min{I[I]inf(y), I[I]inf(z)}
I[I]sup(x) = I[I]sup(0)
I[F ]inf(x) ≥ min{I[F ]inf(y), I[F ]inf(z)}
I[F ]sup(x) = I[F ]sup(0)

x, y, z ∈ X x ∗ y ≤ z

I := (I[T ], I[I], I[F ]) (T (i, 1), I(i, 1), F (i, 1))
(X, ∗, 0) i ∈ {2, 3}

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) = I[T ]inf(0)
I[T ]sup(x) ≥ min{I[T ]sup(y), I[T ]sup(z)}
I[I]inf(x) = I[I]inf(0)
I[I]sup(x) ≥ min{I[I]sup(y), I[I]sup(z)}
I[F ]inf(x) = I[F ]inf(0)
I[F ]sup(x) ≥ min{I[F ]sup(y), I[F ]sup(z)}

x, y, z ∈ X x ∗ y ≤ z

I := (I[T ], I[I], I[F ]) (T (i, 4), I(i, 4), F (i, 4))
(X, ∗, 0) i ∈ {2, 3}

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) = I[T ]inf(0)
I[T ]sup(x) ≤ max{I[T ]sup(y), I[T ]sup(z)}
I[I]inf(x) = I[I]inf(0)
I[I]sup(x) ≤ max{I[I]sup(y), I[I]sup(z)}
I[F ]inf(x) = I[F ]inf(0)
I[F ]sup(x) ≤ max{I[F ]sup(y), I[F ]sup(z)}

x, y, z ∈ X x ∗ y ≤ z

I := (I[T ], I[I], I[F ]) (T (4, j), I(4, j), F (4, j))
(X, ∗, 0) j ∈ {2, 3}

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

I[T ]inf(x) ≤ max{I[T ]inf(y), I[T ]inf(z)}
I[T ]sup(x) = I[T ]sup(0)
I[I]inf(x) ≤ max{I[I]inf(y), I[I]inf(z)}
I[I]sup(x) = I[I]sup(0)
I[F ]inf(x) ≤ max{I[F ]inf(y), I[F ]inf(z)}
I[F ]sup(x) = I[F ]sup(0)

x, y, z ∈ X x ∗ y ≤ z

BCI

BCK/BCI

BCK

BCK/BCI
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