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Summary. The article contains the definition of three- and four- argument operations.
The article introduces also a few operation related schemes:FuncEx3D, TriOpEx, Lambda3D,
TriOpLambda, FuncEx4D, QuaOpEx, Lambda4D, QuaOpLambda.

MML Identifier: MULTOP_1.

WWW: http://mizar.org/JFM/Vol2/multop_1.html

The articles [3], [6], [1], [2], [5], and [4] provide the notation and terminology for this paper.
Let f be a function and leta, b, c be sets. The functorf (a, b, c) yields a set and is defined as

follows:

(Def. 1) f (a, b, c) = f (〈〈a, b, c〉〉).

For simplicity, we use the following convention:A, B, C, D, E are non empty sets,a is an
element ofA, b is an element ofB, c is an element ofC, d is an element ofD, andX, Y, Z, S, x, y, z,
s are sets.

Let us considerA, B, C, D, let f be a function from[:A, B, C:] into D, and let us considera, b, c.
Then f (a, b, c) is an element ofD.

Next we state three propositions:

(2)1 Let f1, f2 be functions from[:X, Y, Z :] into D. Suppose that for allx, y, z such thatx∈ X
andy∈Y andz∈ Z holds f1(〈〈x, y, z〉〉) = f2(〈〈x, y, z〉〉). Then f1 = f2.

(3) For all functions f1, f2 from [:A, B, C:] into D such that for alla, b, c holds f1(〈〈a, b,
c〉〉) = f2(〈〈a, b, c〉〉) holds f1 = f2.

(4) Let f1, f2 be functions from[:A, B, C:] into D. Suppose that for every elementa of A and
for every elementb of B and for every elementc of C holds f1(a, b, c) = f2(a, b, c). Then
f1 = f2.

Let A be a set. A ternary operation onA is a function from[:A, A, A:] into A.
In this article we present several logical schemes. The schemeFuncEx3Ddeals with non empty

setsA , B, C , D and a 4-ary predicateP , and states that:
There exists a functionf from [:A , B, C :] into D such that for every elementx of A
and for every elementy of B and for every elementzof C holdsP [x,y,z, f (〈〈x, y, z〉〉)]

provided the following requirement is met:

1Supported by RPBP.III-24.C6.
1 The proposition (1) has been removed.
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• Let x be an element ofA , y be an element ofB, andzbe an element ofC . Then there
exists an elementt of D such thatP [x,y,z, t].

The schemeTriOpExdeals with a non empty setA and a 4-ary predicateP , and states that:
There exists a ternary operationo on A such that for all elementsa, b, c of A holds
P [a,b,c,o(a, b, c)]

provided the following condition is met:
• For all elementsx, y, z of A there exists an elementt of A such thatP [x,y,z, t].

The schemeLambda3Ddeals with non empty setsA , B, C , D and a ternary functorF yielding
an element ofD, and states that:

There exists a functionf from [:A , B, C :] into D such that for every elementx of
A and for every elementy of B and for every elementz of C holds f (〈〈x, y, z〉〉) =
F (x,y,z)

for all values of the parameters.
The schemeTriOpLambdadeals with non empty setsA , B, C , D and a ternary functorF

yielding an element ofD, and states that:
There exists a functiono from [:A , B, C :] into D such that for every elementa of
A and for every elementb of B and for every elementc of C holds o(a, b, c) =
F (a,b,c)

for all values of the parameters.
Let f be a function and leta, b, c, d be sets. The functorf (a, b, c, d) yields a set and is defined

as follows:

(Def. 2) f (a, b, c, d) = f (〈〈a,b,c,d〉〉).

Let us considerA, B, C, D, E, let f be a function from[:A, B, C, D :] into E, and let us consider
a, b, c, d. Then f (a, b, c, d) is an element ofE.

We now state three propositions:

(6)2 Let f1, f2 be functions from[:X, Y, Z, S:] into D. Suppose that for allx, y, z, s such that
x∈ X andy∈Y andz∈ Z ands∈ Sholds f1(〈〈x,y,z,s〉〉) = f2(〈〈x,y,z,s〉〉). Then f1 = f2.

(7) For all functions f1, f2 from [:A, B, C, D :] into E such that for alla, b, c, d holds
f1(〈〈a,b,c,d〉〉) = f2(〈〈a,b,c,d〉〉) holds f1 = f2.

(8) For all functionsf1, f2 from [:A, B, C, D :] into E such that for alla, b, c, d holds f1(a, b,
c, d) = f2(a, b, c, d) holds f1 = f2.

Let us considerA. A quadrary operation onA is a function from[:A, A, A, A:] into A.
Now we present four schemes. The schemeFuncEx4Ddeals with non empty setsA , B, C , D,

E and a 5-ary predicateP , and states that:
There exists a functionf from [:A , B, C , D :] into E such that for every elementx of
A and for every elementy of B and for every elementzof C and for every elements
of D holdsP [x,y,z,s, f (〈〈x,y,z,s〉〉)]

provided the parameters meet the following requirement:
• Let x be an element ofA , y be an element ofB, z be an element ofC , ands be an

element ofD. Then there exists an elementt of E such thatP [x,y,z,s, t].
The schemeQuaOpExdeals with a non empty setA and a 5-ary predicateP , and states that:

There exists a quadrary operationo on A such that for all elementsa, b, c, d of A
holdsP [a,b,c,d,o(a, b, c, d)]

provided the parameters meet the following condition:
• For all elementsx, y, z, s of A there exists an elementt of A such thatP [x,y,z,s, t].

The schemeLambda4Ddeals with non empty setsA , B, C , D, E and a 4-ary functorF yielding
an element ofE , and states that:

There exists a functionf from [:A , B, C , D :] into E such that for every elementx of
A and for every elementy of B and for every elementzof C and for every elements
of D holds f (〈〈x,y,z,s〉〉) = F (x,y,z,s)

2 The proposition (5) has been removed.
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for all values of the parameters.
The schemeQuaOpLambdadeals with a non empty setA and a 4-ary functorF yielding an

element ofA , and states that:
There exists a quadrary operationo on A such that for all elementsa, b, c, d of A
holdso(a, b, c, d) = F (a,b,c,d)

for all values of the parameters.
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