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The articlesl[3],[[6],T1],[2], [5], and.[4] provide the notation and terminology for this paper.
Let f be a function and led, b, ¢ be sets. The functof(a, b, ) yields a set and is defined as
follows:

(Def. 1) f(a,b,c)=f({a b,c)).

For simplicity, we use the following conventiom, B, C, D, E are non empty sets is an
element ofA, bis an element 0B, cis an element o, d is an element oD, andX, Y, Z, S x, v, z,

sare sets.
Let us consideA, B, C, D, let f be a function fronf. A, B, C] into D, and let us considex, b, c.

Thenf(a, b, c) is an element ob.
Next we state three propositions:

(ZH Let f1, f2 be functions fron: X, Y, Z] into D. Suppose that for a}, y, z such thai € X
andy € Y andze Z holdsf1({x,y, 2)) = f2({X, ¥, 2)). Thenf, = fa.

(3) For all functionsfy, f, from [[A B, C] into D such that for alla, b, ¢ holds f1({a, b,
c)) = f2({(a b, c)) holds f; = f,.

(4) Letfy, fy be functions fronf: A, B, C] into D. Suppose that for every elemembf A and
for every elemenb of B and for every elemert of C holds f1(a, b, ¢) = fa(a, b, ¢). Then
f1=fo.

Let A be a set. A ternary operation @nis a function from: A, A, Aj into A.
In this article we present several logical schemes. The scheimeEx3Ddeals with non empty
sets4, B, C, D and a 4-ary predicat®, and states that:
There exists a functiof from [ 4, B, C] into D such that for every elemertof 4
and for every elementof B and for every elemerztof C holds®|x,y,z, f({X, Y, 2))]
provided the following requirement is met:

1Supported by RPBP.1I1-24.C6.
1 The proposition (1) has been removed.

1 © Association of Mizar Users


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

THREE-ARGUMENT OPERATIONS AND FOURARGUMENT ... 2

e Letxbe anelementafl, y be an element oB, andzbe an element of. Then there
exists an elemertof D such thatP[x,y, z t].

The schem@riOpExdeals with a non empty sét and a 4-ary predicat®, and states that:
There exists a ternary operatioron 4 such that for all elements b, c of 4 holds
P[a,b,c,0(a, b, c)]

provided the following condition is met:
e For all elements;, y, zof 4 there exists an elemenof 4 such thatP[x,y, zt].

The scheméambda3Ddeals with non empty set8, B, C, D and a ternary functof yielding

an element ofD, and states that:
There exists a functiof from [: 4, B, C] into D such that for every elememntof
4 and for every element of B and for every elemertt of C holds f({x,y, 2)) =
F(x.Y,2)

for all values of the parameters.

The schemélriOpLambdadeals with non empty setd, B, C, © and a ternary functoff

yielding an element o>, and states that:
There exists a functioo from [ 4, B, C] into D such that for every elemeatof
4 and for every elemerth of B and for every element of C holdso(a, b, c) =
F(a,b,c)

for all values of the parameters.

Let f be a function and led, b, ¢, d be sets. The functdir(a, b, ¢, d) yields a set and is defined

as follows:

(Def.2) f(a,b,c,d)=f({ab,c,d)).

Let us consideA, B, C, D, E, let f be a function fronf: A, B, C, D] into E, and let us consider
a, b, c,d. Thenf(a, b, c, d) is an element oE.
We now state three propositions:

(6E] Let f1, f2 be functions from: X, Y, Z, S] into D. Suppose that for ai, y, z, s such that
xe X andy €Y andze Z ands € Sholds f1({x,y,zs)) = f2({x,y,zs}). Thenf; = fa.

(7) For all functionsfy, f; from [A/B,C,D] into E such that for alla, b, ¢, d holds
f1({a,b,c,d)) = f2({a,b,c,d)) holds f; = f,.

(8) For all functionsf, f, from A, B, C, D] into E such that for all, b, c, d holds f1(a, b,
c,d) = fa(a, b, c,d) holds f1 = fa.

Let us consideA. A quadrary operation oA is a function from[: A, A, A, A] into A.
Now we present four schemes. The schéraacEx4Ddeals with non empty set&, B, C, D,
‘£ and a 5-ary predicat®@, and states that:
There exists a functiofi from [ 4, B, C, D] into E such that for every elemerif
4 and for every elementof B and for every elemertof C and for every elemerst
of D holds?[x,y,zs, f({X,y,z,s))]
provided the parameters meet the following requirement:
e Letxbe an element off, y be an element oB, z be an element of’, ands be an
element ofD. Then there exists an elemeardf £ such thatP[x,y, z s,t].

The schem&uaOpExdeals with a non empty set and a 5-ary predicat®, and states that:
There exists a quadrary operatioron 4 such that for all elements, b, ¢, d of 4
holds®[a,b,c,d,o(a, b, c, d)]

provided the parameters meet the following condition:
e For all elements, y, z, sof 4 there exists an elemehof 4 such thatP|x,y,z,st].

The scheméambda4Ddeals with non empty sef®, B, C, D, ‘£ and a 4-ary functoff yielding

an element off, and states that:
There exists a functiofi from [: 4, B, C, D] into E such that for every elemerf
4 and for every elementof B and for every elemerstof C and for every elemerst
of D holdsf((x,y,z,s)) = F(Xx,Y,2,5)

2 The proposition (5) has been removed.
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for all values of the parameters.
The schem&uaOpLambdaleals with a non empty set and a 4-ary functotf yielding an
element of4, and states that:
There exists a quadrary operatioron 4 such that for all elements, b, ¢, d of 4
holdso(a, b, c,d) = F(a,b,c,d)
for all values of the parameters.
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