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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. | have chosememberedather tharinhabitedbecause of the compatibility with
the Automath terminology. The phrasénhabits® could be translated tois 6 in Mizar.

MML Identifier: MEMBERED.

WWW: http://mizar.org/JFM/Voll5/membered.html

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

In this papeix, X, F are sets.

Let X be a set. We say thatis complex-membered if and only if:

(Def. 1) Ifx e X, thenxis complex.
We say thakK is real-membered if and only if:
(Def. 2) Ifxe X, thenxis real.
We say thaK is rational-membered if and only if:
(Def. 3) Ifx e X, thenxis rational.
We say thakK is integer-membered if and only if;
(Def. 4) Ifx e X, thenxis integer.
We say thaK is natural-membered if and only if:
(Def. 5) Ifx e X, thenxis natural.
One can verify the following observations:
x every set which is natural-membered is also integer-membered,
x every set which is integer-membered is also rational-membered,
x every set which is rational-membered is also real-membered, and
x 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 of is complex-membered,
every subset oR is real-membered,

every subset of) is rational-membered,
every subset d¥. is integer-membered, and

every subset o 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:

)
)
®)
(4)
®)

If X is complex-membered, theiC C.
If X is real-membered, thex C R.

If X is rational-membered, thet C Q.
If X is integer-membered, thea C Z.

If X is natural-membered, theiC N.

Let X be a complex-membered set. Note that every elemextisicomplex.

Let X be a real-membered set. Observe that every elemefiifeal.

Let X be a rational-membered set. Note that every elemeXtisfrational.

Let X be an integer-membered set. Observe that every elemehisdhteger.

Let X be a natural-membered set. Observe that every eleméehisofiatural.

For simplicity, we adopt the following conventiom, ¢, Cy, c3 denote complex numbers,
ri, ra, r3 denote real numbersy, w1, w», w3 denote rational numbers, iy, iz, i3 denote integer
numbers, and, ny, Ny, N3 denote natural numbers.

Next we state a number of propositions:

(6)
O
8)
9)
(10)
(11)
12)
(13)
(14)
(15)
(16)

For every non empty complex-memberedXéehere exists such that € X.

For every non empty real-membered Xahere exists such that € X.

For every non empty rational-memberedXehere existsv such thatv € X.

For every non empty integer-memberedXé¢here exists such thaf € X.

For every non empty natural-membered>éé¢here exists such than € X.

For every complex-membered 3esuch that for everg holdsc € X holdsX = C.
For every real-membered sésuch that for every holdsr € X holdsX =R.

For every rational-membered $€such that for every holdsw € X holdsX = Q.
For every integer-membered 3esuch that for everyholdsi € X holdsX = Z.
For every natural-membered 3esuch that for every holdsn € X holdsX = N.

For every complex-membered ¥esuch thaiX C Y holdsX is complex-membered.
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(17) For every real-membered &€such thaiX CY holdsX is real-membered.
(18) For every rational-membered ¥esuch thalX C Y holdsX is rational-membered.
(19) For every integer-membered 8esuch thaiX CY holdsX is integer-membered.

(20) For every natural-membered ¥esuch thaiX C Y holdsX is natural-membered.

Let us observe thdtis natural-membered.

One can verify that every set which is empty is also natural-membered.

Let us considec. Observe thafc} is complex-membered.

Let us consider. Note that{r} is real-membered.

Let us considew. Note that{w} is rational-membered.

Let us considet. One can check thdi} is integer-membered.

Let us considen. Observe thafn} is natural-membered.

Let us considec;, c. Observe thafcy, ¢} is complex-membered.

Let us considery, rp. One can check thdrs,r} is real-membered.

Let us considew;, w,. One can check thdtw;, w,} is rational-membered.

Let us consider, i». Note that{iy,i,} is integer-membered.

Let us consideny, ny. Note that{n;, ny} is natural-membered.

Let us considecs, c, c3. One can verify thafcs, cp, 3} is complex-membered.

Let us considery, ry, r3. One can verify thafrq,ro,r3} is real-membered.

Let us considew;, Wy, ws. Note that{w;, w,, w3} is rational-membered.

Let us considery, iy, i3. Note that{iy, iz, iz} is integer-membered.

Let us considens, ny, n3. Observe thafn;, ny, N3} is natural-membered.

Let X be a complex-membered set. Note that every subs¢ti@tomplex-membered.

Let X be a real-membered set. Note that every subsktisfreal-membered.

Let X be a rational-membered set. Observe that every sub3eisofational-membered.

Let X be an integer-membered set. Observe that every subXesadhteger-membered.

Let X be a natural-membered set. One can verify that every subXeisafiatural-membered.

Let X, Y be complex-membered sets. Observe ¥iaty is complex-membered.

Let X, Y be real-membered sets. One can verify tatY is real-membered.

Let X, Y be rational-membered sets. Note tKat'Y is rational-membered.

Let X, Y be integer-membered sets. One can verify ¥atY is integer-membered.

Let X, Y be natural-membered sets. Observe ¥atY is natural-membered.

Let X be a complex-membered set andYebe a set. One can check thany is complex-
membered any N X is complex-membered.

Let X be a real-membered set andYelbe a set. One can check thanY is real-membered and
Y N X is real-membered.

Let X be a rational-membered set and Yebe a set. One can check thanY is rational-
membered andf N X is rational-membered.

Let X be an integer-membered set andYebe a set. One can verify thtnY is integer-
membered and N X is integer-membered.

Let X be a natural-membered set and¥die a set. Observe th&tNY is natural-membered and
Y N X is natural-membered.

Let X be a complex-membered set and¥ete a set. Observe thAt\ Y is complex-membered.

Let X be a real-membered set andYebe a set. One can check that Y is real-membered.

Let X be a rational-membered set andYelbe a set. Observe thAt\ Y is rational-membered.

Let X be an integer-membered set andYidie a set. Observe thAt\ Y is integer-membered.

Let X be a natural-membered set and Yebe a set. One can verify thdt\ Y is natural-
membered.

Let X, Y be complex-membered sets. One can checkXhat is complex-membered.

Let X, Y be real-membered sets. Observe Katy is real-membered.

Let X, Y be rational-membered sets. Note tKatY is rational-membered.

Let X, Y be integer-membered sets. Observe ¥l is integer-membered.

Let X, Y be natural-membered sets. Observe ¥al is natural-membered.

Let X, Y be complex-membered sets. Let us observexhatY if and only if:
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(Def. 6) Ifce X,thenceY.
Let X, Y be real-membered sets. Let us observeXhaty if and only if:
(Def. 7) Ifr e X, thenr €Y.
Let X, Y be rational-membered sets. Let us observexhatY if and only if:
(Def. 8) Ifwe X, thenwe.
Let X, Y be integer-membered sets. Let us observexhaty if and only if:
(Def.9) Ifie X, thenieY.
Let X, Y be natural-membered sets. Let us observexXhaty if and only if:
(Def. 10) Ifne X, thenneY.
Let X, Y be complex-membered sets. Let us observexhaty if and only if:
(Def. 11) ceXiff ceY.
Let X, Y be real-membered sets. Let us observexhatY if and only if:
(Def. 12) reXiff reY.
Let X, Y be rational-membered sets. Let us observexhatY if and only if:
(Def. 13) we Xiff weY.
Let X, Y be integer-membered sets. Let us observeXhaty if and only if:
(Def. 14) ieXiffieY.
Let X, Y be natural-membered sets. Let us observeXxhatY if and only if:
(Def. 15) neXiff neY.
Let X, Y be complex-membered sets. Let us observexhmieetsy if and only if:
(Def. 16) There exists such that € X andc €Y.
Let X, Y be real-membered sets. Let us observe Xhateetsy if and only if:
(Def. 17) There exists such thar € X andr €.
Let X, Y be rational-membered sets. Let us observeXhaieetsy if and only if:
(Def. 18) There exista/ such thawv € X andw € Y.
Let X, Y be integer-membered sets. Let us observexhaeetsy if and only if:
(Def. 19) There existssuch thai € X andi € Y.
Let X, Y be natural-membered sets. Let us observexXhaeetsy if and only if:
(Def. 20) There exista such thane X andne'Y.

We now state a number of propositions:

(21) If for every X such thatX € F holds X is complex-membered, thegF is complex-
membered.

(22) If for everyX such thaX € F holdsX is real-membered, thégF is real-membered.

(23) If for every X such thatX € F holds X is rational-membered, thegF is rational-
membered.
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(24) If for everyX such thaiX € F holdsX is integer-membered, th&hF is integer-membered.
(25) Iffor everyX such tha € F holdsX is natural-membered, théfF is natural-membered.
(26) For everyX such thaX € F andX is complex-membered hold$F is complex-membered.
(27) For everyX such thaiX € F andX is real-membered hold3F is real-membered.

(28) For evernyX such thaiX € F andX is rational-membered hold3F is rational-membered.
(29) For everyX such thaiX € F andX is integer-membered hold$F is integer-membered.

(30) For everyX such thaX € F andX is natural-membered hold3F is natural-membered.

In this article we present several logical schemes. The sciévh8eparatiorconcerns a unary
predicateP, and states that:
There exists a complex-membered Xetuch that for everg holdsc € X iff P|c]
for all values of the parameters.
The schem&M Separatiortoncerns a unary predicate and states that:
There exists a real-membered Xesuch that for every holdsr € X iff P[r]
for all values of the parameters.
The schem&/M Separatiorconcerns a unary predicate and states that:
There exists a rational-membered Xetuch that for every holdsw € X iff P[w]
for all values of the parameters.
The scheméM Separationconcerns a unary predicate and states that:
There exists an integer-memberedXeduch that for everyholdsi € X iff P[]
for all values of the parameters.
The schem@&M Separatiorconcerns a unary predicate and states that:
There exists a natural-membered Xetuch that for every holdsn € X iff 2[n|
for all values of the parameters.
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