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Summary. The information that all members of a set enjoy a property expressed by
an adjective can be processed in a systematic way. The purpose of the work is to find out how
to do that. If it works, ‘membered’ will become a reserved word and the work with it will be
automated. I have chosenmemberedrather thaninhabitedbecause of the compatibility with
the Automath terminology. The phraseτ inhabitsθ could be translated toτ is θ in Mizar.

MML Identifier: MEMBERED.

WWW: http://mizar.org/JFM/Vol15/membered.html

The articles [5], [8], [4], [6], [3], [7], [1], and [2] provide the notation and terminology for this
paper.

In this paperx, X, F are sets.
Let X be a set. We say thatX is complex-membered if and only if:

(Def. 1) If x∈ X, thenx is complex.

We say thatX is real-membered if and only if:

(Def. 2) If x∈ X, thenx is real.

We say thatX is rational-membered if and only if:

(Def. 3) If x∈ X, thenx is rational.

We say thatX is integer-membered if and only if:

(Def. 4) If x∈ X, thenx is integer.

We say thatX is natural-membered if and only if:

(Def. 5) If x∈ X, thenx is natural.

One can verify the following observations:

∗ every set which is natural-membered is also integer-membered,

∗ every set which is integer-membered is also rational-membered,

∗ every set which is rational-membered is also real-membered, and

∗ every set which is real-membered is also complex-membered.

Let us observe that there exists a set which is non empty and natural-membered.
One can check the following observations:
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∗ every subset ofC is complex-membered,

∗ every subset ofR is real-membered,

∗ every subset ofQ is rational-membered,

∗ every subset ofZ is integer-membered, and

∗ every subset ofN is natural-membered.

One can verify the following observations:

∗ C is complex-membered,

∗ R is real-membered,

∗ Q is rational-membered,

∗ Z is integer-membered, and

∗ N is natural-membered.

We now state several propositions:

(1) If X is complex-membered, thenX ⊆ C.

(2) If X is real-membered, thenX ⊆ R.

(3) If X is rational-membered, thenX ⊆Q.

(4) If X is integer-membered, thenX ⊆ Z.

(5) If X is natural-membered, thenX ⊆ N.

Let X be a complex-membered set. Note that every element ofX is complex.
Let X be a real-membered set. Observe that every element ofX is real.
Let X be a rational-membered set. Note that every element ofX is rational.
Let X be an integer-membered set. Observe that every element ofX is integer.
Let X be a natural-membered set. Observe that every element ofX is natural.
For simplicity, we adopt the following convention:c, c1, c2, c3 denote complex numbers,r,

r1, r2, r3 denote real numbers,w, w1, w2, w3 denote rational numbers,i, i1, i2, i3 denote integer
numbers, andn, n1, n2, n3 denote natural numbers.

Next we state a number of propositions:

(6) For every non empty complex-membered setX there existsc such thatc∈ X.

(7) For every non empty real-membered setX there existsr such thatr ∈ X.

(8) For every non empty rational-membered setX there existsw such thatw∈ X.

(9) For every non empty integer-membered setX there existsi such thati ∈ X.

(10) For every non empty natural-membered setX there existsn such thatn∈ X.

(11) For every complex-membered setX such that for everyc holdsc∈ X holdsX = C.

(12) For every real-membered setX such that for everyr holdsr ∈ X holdsX = R.

(13) For every rational-membered setX such that for everyw holdsw∈ X holdsX = Q.

(14) For every integer-membered setX such that for everyi holdsi ∈ X holdsX = Z.

(15) For every natural-membered setX such that for everyn holdsn∈ X holdsX = N.

(16) For every complex-membered setY such thatX ⊆Y holdsX is complex-membered.
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(17) For every real-membered setY such thatX ⊆Y holdsX is real-membered.

(18) For every rational-membered setY such thatX ⊆Y holdsX is rational-membered.

(19) For every integer-membered setY such thatX ⊆Y holdsX is integer-membered.

(20) For every natural-membered setY such thatX ⊆Y holdsX is natural-membered.

Let us observe that/0 is natural-membered.
One can verify that every set which is empty is also natural-membered.
Let us considerc. Observe that{c} is complex-membered.
Let us considerr. Note that{r} is real-membered.
Let us considerw. Note that{w} is rational-membered.
Let us consideri. One can check that{i} is integer-membered.
Let us considern. Observe that{n} is natural-membered.
Let us considerc1, c2. Observe that{c1,c2} is complex-membered.
Let us considerr1, r2. One can check that{r1, r2} is real-membered.
Let us considerw1, w2. One can check that{w1,w2} is rational-membered.
Let us consideri1, i2. Note that{i1, i2} is integer-membered.
Let us considern1, n2. Note that{n1,n2} is natural-membered.
Let us considerc1, c2, c3. One can verify that{c1,c2,c3} is complex-membered.
Let us considerr1, r2, r3. One can verify that{r1, r2, r3} is real-membered.
Let us considerw1, w2, w3. Note that{w1,w2,w3} is rational-membered.
Let us consideri1, i2, i3. Note that{i1, i2, i3} is integer-membered.
Let us considern1, n2, n3. Observe that{n1,n2,n3} is natural-membered.
Let X be a complex-membered set. Note that every subset ofX is complex-membered.
Let X be a real-membered set. Note that every subset ofX is real-membered.
Let X be a rational-membered set. Observe that every subset ofX is rational-membered.
Let X be an integer-membered set. Observe that every subset ofX is integer-membered.
Let X be a natural-membered set. One can verify that every subset ofX is natural-membered.
Let X, Y be complex-membered sets. Observe thatX∪Y is complex-membered.
Let X, Y be real-membered sets. One can verify thatX∪Y is real-membered.
Let X, Y be rational-membered sets. Note thatX∪Y is rational-membered.
Let X, Y be integer-membered sets. One can verify thatX∪Y is integer-membered.
Let X, Y be natural-membered sets. Observe thatX∪Y is natural-membered.
Let X be a complex-membered set and letY be a set. One can check thatX ∩Y is complex-

membered andY∩X is complex-membered.
Let X be a real-membered set and letY be a set. One can check thatX∩Y is real-membered and

Y∩X is real-membered.
Let X be a rational-membered set and letY be a set. One can check thatX ∩Y is rational-

membered andY∩X is rational-membered.
Let X be an integer-membered set and letY be a set. One can verify thatX ∩Y is integer-

membered andY∩X is integer-membered.
Let X be a natural-membered set and letY be a set. Observe thatX∩Y is natural-membered and

Y∩X is natural-membered.
Let X be a complex-membered set and letY be a set. Observe thatX \Y is complex-membered.
Let X be a real-membered set and letY be a set. One can check thatX \Y is real-membered.
Let X be a rational-membered set and letY be a set. Observe thatX \Y is rational-membered.
Let X be an integer-membered set and letY be a set. Observe thatX \Y is integer-membered.
Let X be a natural-membered set and letY be a set. One can verify thatX \Y is natural-

membered.
Let X, Y be complex-membered sets. One can check thatX−. Y is complex-membered.
Let X, Y be real-membered sets. Observe thatX−. Y is real-membered.
Let X, Y be rational-membered sets. Note thatX−. Y is rational-membered.
Let X, Y be integer-membered sets. Observe thatX−. Y is integer-membered.
Let X, Y be natural-membered sets. Observe thatX−. Y is natural-membered.
Let X, Y be complex-membered sets. Let us observe thatX ⊆Y if and only if:
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(Def. 6) If c∈ X, thenc∈Y.

Let X, Y be real-membered sets. Let us observe thatX ⊆Y if and only if:

(Def. 7) If r ∈ X, thenr ∈Y.

Let X, Y be rational-membered sets. Let us observe thatX ⊆Y if and only if:

(Def. 8) If w∈ X, thenw∈Y.

Let X, Y be integer-membered sets. Let us observe thatX ⊆Y if and only if:

(Def. 9) If i ∈ X, theni ∈Y.

Let X, Y be natural-membered sets. Let us observe thatX ⊆Y if and only if:

(Def. 10) If n∈ X, thenn∈Y.

Let X, Y be complex-membered sets. Let us observe thatX = Y if and only if:

(Def. 11) c∈ X iff c∈Y.

Let X, Y be real-membered sets. Let us observe thatX = Y if and only if:

(Def. 12) r ∈ X iff r ∈Y.

Let X, Y be rational-membered sets. Let us observe thatX = Y if and only if:

(Def. 13) w∈ X iff w∈Y.

Let X, Y be integer-membered sets. Let us observe thatX = Y if and only if:

(Def. 14) i ∈ X iff i ∈Y.

Let X, Y be natural-membered sets. Let us observe thatX = Y if and only if:

(Def. 15) n∈ X iff n∈Y.

Let X, Y be complex-membered sets. Let us observe thatX meetsY if and only if:

(Def. 16) There existsc such thatc∈ X andc∈Y.

Let X, Y be real-membered sets. Let us observe thatX meetsY if and only if:

(Def. 17) There existsr such thatr ∈ X andr ∈Y.

Let X, Y be rational-membered sets. Let us observe thatX meetsY if and only if:

(Def. 18) There existsw such thatw∈ X andw∈Y.

Let X, Y be integer-membered sets. Let us observe thatX meetsY if and only if:

(Def. 19) There existsi such thati ∈ X andi ∈Y.

Let X, Y be natural-membered sets. Let us observe thatX meetsY if and only if:

(Def. 20) There existsn such thatn∈ X andn∈Y.

We now state a number of propositions:

(21) If for every X such thatX ∈ F holds X is complex-membered, then
⋃

F is complex-
membered.

(22) If for everyX such thatX ∈ F holdsX is real-membered, then
⋃

F is real-membered.

(23) If for every X such thatX ∈ F holds X is rational-membered, then
⋃

F is rational-
membered.
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(24) If for everyX such thatX ∈ F holdsX is integer-membered, then
⋃

F is integer-membered.

(25) If for everyX such thatX ∈ F holdsX is natural-membered, then
⋃

F is natural-membered.

(26) For everyX such thatX ∈F andX is complex-membered holds
⋂

F is complex-membered.

(27) For everyX such thatX ∈ F andX is real-membered holds
⋂

F is real-membered.

(28) For everyX such thatX ∈ F andX is rational-membered holds
⋂

F is rational-membered.

(29) For everyX such thatX ∈ F andX is integer-membered holds
⋂

F is integer-membered.

(30) For everyX such thatX ∈ F andX is natural-membered holds
⋂

F is natural-membered.

In this article we present several logical schemes. The schemeCM Separationconcerns a unary
predicateP , and states that:

There exists a complex-membered setX such that for everyc holdsc∈ X iff P [c]
for all values of the parameters.

The schemeRM Separationconcerns a unary predicateP , and states that:
There exists a real-membered setX such that for everyr holdsr ∈ X iff P [r]

for all values of the parameters.
The schemeWM Separationconcerns a unary predicateP , and states that:

There exists a rational-membered setX such that for everyw holdsw∈ X iff P [w]
for all values of the parameters.

The schemeIM Separationconcerns a unary predicateP , and states that:
There exists an integer-membered setX such that for everyi holdsi ∈ X iff P [i]

for all values of the parameters.
The schemeNM Separationconcerns a unary predicateP , and states that:

There exists a natural-membered setX such that for everyn holdsn∈ X iff P [n]
for all values of the parameters.
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