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1. PRELIMINARIES

The following propositions are true:

(1) For every natural numberand for every real number such that 1< g andg® = 1 holds
a=0.

(2) For all natural numbera, k, r and for every real numbersuch that i< x and 0< k holds
yaktr _ ya. Xa~(kJ1)+r_

(3) For all natural numbers, a, b such that O< aand 1< gandg®—'1|¢° —'1 holdsa | b.

(4) For all natural numbens, q such that 0< g holds g™ = q".

(5) Letf be a finite sequence of elementddandi be a natural number. If for every natural
numberj such thatj € domf holdsi | fj, theni | 5 f.

(6) LetX be a finite setY be a partition ofX, and f be a finite sequence of elementsYof
Supposef is one-to-one and rnfj=Y. Let ¢ be a finite sequence of elementNfSuppose

lenc = lenf and for every natural numbérsuch thati € domc holdsc(i) = f(i). Then
cardX =3y c.
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2. CLASS FORMULA FOR GROUPS

Let us mention that there exists a group which is finite.

Let G be a finite group. Note that(B) is finite.

LetG be a group and letbe an element d&. The functor Centralizéa) yields a strict subgroup
of G and is defined as follows:

(Def. 1) The carrier of Centralizéa) = {b;b ranges over elements & a-b=Db-a}.

Let G be a finite group and letbe an element dB. Note that Centraliz¢a) is finite.
We now state two propositions:

(7) For every groupG and for every elemena of G and for every sek such thatx €
Centralizefa) holdsx € G.

(8) For every grougs and for all elements, x of G holdsa-x = x-aiff x is an element of
Centralize(a).

Let G be a group and let be an element o&. One can verify thad® is non empty.
Let G be a group and let be an element db. The functora— conmap yields a function from
the carrier ofG into a® and is defined by:

(Def. 2) For every elementof G holds(a— conmap) (x) = a*.

We now state several propositions:

(9) For every finite grougs and for every elemera of G and for every element of a® holds
card (a— conmap ~({x})) = ord(Centralizefa)).

(10) LetG be a groupa be an element o6, andx, y be elements oé°. If x #y, then(a—
conmap ~1({x}) missega—conmap ~1({y}).

(11) LetG be a group and be an element o&. Then{(a—conmap —1({x}) : x ranges over
elements o&*} is a partition of the carrier dB.

(12) For every finite groufs and for every elemertof G holds {(a— conmap —1({x}) : x ranges over elements af} -
carda®.

(13) For every finite groupG and for every element of G holds ordG) = carda® -
ord(Centralizefa)).

Let G be a group. The functor conjugatassefG) yielding a partition of the carrier db is
defined by:

(Def. 3) conjugateClasseG) = {S Sranges over subsets &f \/,.ciement oic S=2a°}-

One can prove the following propositions:

(14) For every grougs and for every sex holdsx € conjugateClasse§G) iff there exists an
elementa of G such thag® = x.

(15) LetG be a finite group and be a finite sequence of elements of conjugatassess).
Supposef is one-to-one and rnfyj= conjugateClasse&G). Let ¢ be a finite sequence of
elements oN. Suppose lea= lenf and for every natural numbesuch thai € domc holds

c(i)= f(i). Then ordG) =y c.
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3. CENTERS ANDCENTRALIZERS OFSKEW FIELDS
One can prove the following proposition

(16) LetF be a finite fieldV be a vector space over, andn, g be natural numbers. Suppdge
is finite dimensional and = dim(V) andq = the carrier ofF . Thenthe carrier oV = q".

Let R be a skew field. The functor(R) yields a strict field and is defined by the conditions
(Def. 4).

(Def. 4)(i) The carrier of ZR) = {x;x ranges over elements Bf As.ciement ok X* S= S* X},
(i) the addition of ZR) = (the addition ofR) [[:the carrier of ZR), the carrier of ZR) ],

(iii)  the multiplication of Z(R) = (the multiplication ofR)|[: the carrier of ZR), the carrier of
Z(R) 1,

(iv) the zero of ZR) = the zero ofR, and
(v) the unity of ZR) = the unity ofR.
We now state the proposition

(17) For every skew fiel® holds the carrier of ZR) C the carrier ofR.

Let Rbe a finite skew field. Note that(R) is finite.
One can prove the following propositions:

(18) LetR be a skew field ang be an element oR. Theny € Z(R) if and only if for every
elementsof Rholdsy-s=s-y.

(19) For every skew fiel® holds & € Z(R).
(20) For every skew fiel® holds1g € Z(R).
(21) For every finite skew fiel® holds 1< card (the carrier of IR)).

(22) For every finite skew fiel® holds card (the carrier of ®)) = card (the carrier oR) iff R
is commutative.

(23) For every skew fiel® holds the carrier of ZR) = (the carrier of ZMultGroup(R))) U{Or}.

Let Rbe a skew field and letbe an element dR. The functor centralizés) yields a strict skew
field and is defined by the conditions (Def. 5).
(Def.5)(i) The carrier of centralizés) = {x; x ranges over elements Bf x-s=s-x},

(i) the addition of centralizés) = (the addition oR)|[: the carrier of centralizés), the carrier
of centralize(s) ],

(i) the multiplication of centralizels) = (the multiplication of R)[[:the carrier of
centralizefs), the carrier of centralizés) |,

(iv) the zero of centralizés) = the zero ofR, and
(v) the unity of centralizeis) = the unity ofR.

The following propositions are true:

(24) For every skew fielR and for every elemerstof R holds the carrier of centralizes) C the
carrier ofR.

(25) For every skew fiel®R and for all elements, a of R holdsa € the carrier of centraliz¢s)
iff a-s=s-a.

(26) For every skew fiel®R and for every elemergof R holds the carrier of ZR) C the carrier
of centralize(s).
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(27) LetRbe a skew field and, a, b be elements oR. Suppose € the carrier of ZR) and
b € the carrier of centraliz¢s). Thena-b € the carrier of centraliz¢s).

(28) For every skew fiel® and for every elemerstof R holds G is an element of centraliz(s)
andlg is an element of centralizes).

Let Rbe a finite skew field and latbe an element dR. Note that centralizés) is finite.
The following propositions are true:

(29) For every finite skew fieldR and for every elemert of R holds 1< card (the carrier of
centralize(s)).

(30) LetRbe a skew fieldsbe an element dR, andt be an element of MultGroyR). If t = s,
then the carrier of centralizes) = (the carrier of Centralizér)) U {Or}.

(31) LetRbe a finite skew fields be an element dR, andt be an element of MultGroyR). If
t = s, then ordCentralize(t)) = card (the carrier of centralizes)) — 1.

4. VECTORSPACES OVERCENTERS OFSKEW FIELDS

Let Rbe a skew field. The functor VectSyver.cente(R) yielding a strict vector space ove(R) is
defined by the conditions (Def. 6).

(Def. 6)(i) The loop structure of VectSpver.centefR) = the loop structure oR, and

(i) the left multiplication of VectSpover centefR) = (the multiplication ofR)|[[:the carrier
of Z(R), the carrier oR].

The following two propositions are true:

(32) For every finite skew fieldR holds card(the carrier oR) = (card(the carrier of
Z ( R) ) )dim(VectSpover,cente(R)) )

(33) For every finite skew fiel® holds 0< dim(VectSpover.cente(R)).

Let Rbe a skew field and letbe an element dR. The functor VectSmpver.cente(s) yielding
a strict vector space over(R) is defined by the conditions (Def. 7).
(Def. 7)(i) The loop structure of VectSpver cente(s) = the loop structure of centralizes), and
(i) the left multiplication of VectSpover_cente(s) = (the multiplication ofR) [[: the carrier of
Z(R), the carrier of centralizés) ].
One can prove the following propositions:

(34) For every finite skew fiel®R and for every elemens of R holds card(the carrier of
centralizefs)) = (card (the carrier of ZR)))dim(VectSpover.centes))

(35) For every finite skew fieldR and for every elements of R holds 0 <
dim(VectSpover.cente(s)).

(36) LetR be a finite skew field and be an element oR. Supposer is an element of

MultGroup(R). Then(card (the carrier of ZR)))dim(VectSpovercentetr)) _ 1 | (card (the carrier
of Z(R)))dim(VectSpover,cente(R)) -1

(37) For every finite skew fieldR and for every elemerd of R such thats is an element of
MultGroup(R) holds din{VectSpover.cente(s)) | dim(VectSpovercente(R)).

(38) For every finite skew fielR holds card (the carrier of @ultGroup(R))) = card (the carrier
of Z(R)) — 1.
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5. WITT'S PROOF OFWEDDERBURN S THEOREM

The following proposition is true

(39) Every finite skew field is commutative.

(1

(2]
(3]

(4

5]

6]

(7]

[0

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]
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