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In this paper I propose a new type of formal language, with a new
structure, adapted for mathematical tho ught. Being created as a model
for usual mathematical language, this one ig characterized by a linear,
normal, free of brackets, computerizable, Lukasiewicz writing. Thege
features allow an improvement of the mathematical process by meéans of
proof operators. . ‘

The introduction of the new language will be done with the aid
-of a personal axiomatie theory, of geometrical essence, which T call “the
K-spaces theory”.

The paper comprises three parts
1. The functional, normal writing language
2. Proof operators
3. K-spaces theory

1. THE FUNCTIONAL, NORMAL WRITING LANGUAGE

1.1. The signs of the language

Jlogical symbols A existential quantifier
B disjunction
C implication
D definition
I quantifier “there exists only one”
M equivalence
N negation
X conjunction
Z universal quantifier

-constant predicates B, F, G, H, K, PS8, UV
figures 0,1 2, 3, 4, 5 6,7, 8 9 and Y, I

1.2. Formation rules

—The figures and letters are called signs.
— The numbers are formed either of a single figure, or of more fj-
:gures followed by » — 1 signs “Y”, where n is the number of figures. The
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figures succeed in reverse order in comparison to the usual writing. For
example, number 12 becomes 21Y, number 127 becomes 721YY, and Ro
omn.

— The signs written one near the other, from the left to the right,
are called sequences (when citing them, we use quotation marks).

— By joining two sequences together, we obtain another sequence,

— A sequence is included in another sequence if each sign of the first
is a sign of the latter. : ¥ ' '

— A number from a sequence is an index, an order-number, a varia-
ble-number of “F" or “DV or “ON,

— Indexes and order-numbers are natural nonzero numbers.

— A number is a variable-mimber of “F" or “D” iff it is followed
by H-Fr‘.l) or (I..DH.

— A number is an order-number iff i is followed by “I” or “LF’
or “kD”, where k is' a number. ; R

— Variables are sequences.

— Indexes are variables.

— IfmeN* ke N and Ty gy .., &y ave variables, then “a, w, ...
<.y mEFE” 18 g variable. -

— When counting the variables of 2 sequence, we do not take into
account repetitions and variables included in other variables.

— A well-formed formula, (wff) is a sequence. .

—If p and ¢ are wif, then “paB”, “pqO”, “pgdr, “pgX? are wit.
In this case, p is called the first member of the respective operation, and
¢ is called the second member. : ‘

— If pis a wif, then “pN" ig a wif. P is the member of “N?,

— If @ is a variable, then 2@, “x P, “38" are wif. In this case
# 18 called the member of the respective operation.

— If = and ¥ are variables then “oy B, oy, Yoy K, “ay U7,
Yoy V) are wif, » being the first member of the operation and y the second
one.

— I meN* LeN and Yy @y - .., W are variables, then “wa, o

- @ mk D ig a wif. Then Y9 Tgy. .., T are called members, m iy

the order-number, and % is the variable-number of D",

— If p and ¢ are wif and if i e N, then “piPZ" and “piPqZ’”
are wif (““P” can be replaced by “8” or “@” and “z» by “A4” or “I"),

“piPZ” i3 a simple quantification and “9PZ" is its bagis

“piPgZ” is a conditioned quantification and ‘“4Pg¢Z" is its basis.

“p” is the quantifier tield :

“4” is the quantifier index

“P” is the quantifier domain

“¢” is the quantifier condition

“Z” iy the quantifier

— In e wff any index equal to a quantifier index is' called loose:
index of the quantifier.

— 07 i3 a wff.

— Statements are wff.

— Statements are numbered. The order-number of the statement
is preceded by 4, T, or D (axiom, theorem or definition).
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— The order-numbers which are included in s Statement must bo
less than the order-number of the statement,

— In a statement, the indexes are, in order of theijr appearance,
the pumbers 1, 2, ... (with possible repetitions),

— In a statement, the greatest index must be equal to the number
of quantifiers. ~ '

— In a statement, two different quantifiers have different indexes.

— A wffis called a successive quantification if each of the quanti-
tiers is the last sign of the field of the next quantifior or is the last sign of
the formula. /

— A wff is called a successive quantitication starting with the 1-th
quantifier (i e N*) if for all jeN* i<j< k, where % is the number of
quantifiers of the formula, the j-th quantifier is the last sign of the field
of the j + 1 th quantifier, and the J-th quantifier is the last sign of the
formula.

— Let m be a wff and « one of the following signs. It is called the
streteh of

“a) the field and the basis of @y it @ is “A" or “I" op g

b) the first and the second member of = together with @, it ¢ is “B",
“G”, HEH‘ “H”, u}'{n1 “..{lir”, “U”, “V”, “opm.

¢) the member of » together with a, it « is “G, HPYwgT op Y

d) the members, the order-number, the variable-number of x together
with 2, it 2 ig “D»,

— If p, q, r are wff then

@) r is stated in 7.

b) if » is stated in P, then 7 is stated in “pg X,

¢) if » is stated in ¢, then » is stated in ‘“‘pq X,

d) if p is stated in » and g is stated in », then “pe X is stated in ».

— If “piPZ” and “piPqZ" are quantifications) ¢ p» may be replaced
by “S” or qu and “Z" by i or uA7>) then

e) if r is stated in p, then » is stated in ‘“piPZ".

f) if » is stated in P, then r is stated in “piPqZ”,

g) if 7 is stated in ¢, then 7 is stated in “piPqZz"”.

h) “9P" is stated in ‘“‘piPZ".

t) “iP” is stated in YpiPqZ”.

— We say that a sign is not included in any condition (nie) in a
wff p if it is not included in the condition of any guantifier of .

— If p is a wff, then the negation of p is made ag follows

Verify that there exists no OV N mde in Pp.

a! write p. '

b! every “A” which is wic] in p turns into “Z’ and every “Z" e
in p turns into “4”,

¢! every “B” nic in b! turns into “X" and every “X” qj¢ in p! turns
into “B”,

d! add “N” after the field of every wic quantifier from ¢! whose
field does not end by another quantifier or by “B" or “X", ,

el add “N” after each member, which does not end by a quantifier
or by “B” or “X”, of any operation “B” or “X" nig in di.
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f! cancel out “NN” any time it appears.

— Let p be a wff. :

P is a successive quantification nio( sqn) it each quantifier nic in p
is the last sign of the field of the next quantifier ni¢ in p or is the last
sign of the formula. _

P 18 a sqn starting with the 4-th quantifier ni¢ in P (te N*) if for all
Je N* i < j <k, where k is the number of quantifiers nic in p, the j-th
quantifier nic in p is the last sign of the field of the Jj+ 1 th quantifier
nic in p, and the k-th quantifier nic in P is the last sign of p.

1.3. A detailed treatise of some examples of writing in the functional,,
normal writing language.

The definition 7 from the K-spaces theory may be expressed as:
follows.

“For all, 4, B ‘planes’; A is point-included in B it and only if for-
each point @ belonging to 4, & belongs to B”.

We note the variables 4, B, & by “1”, 27, 43", Then “4 is point-
included in B” will be written “1272D", where the first two signs repre-
sent the varibles A and B, “7” iy the order-number of the definition, the-
second “2” indicates that we have a two-variables predicate, and “D’”
is the definition symbol. Therefore

- Y4 is point-included in B becomes “1272D".

“o belongs to B’ becomes “32H".

“For each point x belonging to 4, x belongs to B becomes:
“32H3P31HZ.

“4A is point-included in B if and only if for each point & Dbelonging
to A, x belongs to B becomes “1272D32H3 P31 HZM". .

“For all 4, B ‘planes’, 4 is point-included in B if and only if for each
point x belonging to A, z belongs to' B’ hecdomes 127 2D32H3 P31HZ M2-
GZ1G7”, which is just the new form of the definiton 7.

The axiom 2 of the K-spaces theory is usually formulated as follows:

“For each straight line d there exists only one point x such that.
x is the beginning of 4”. :

We note the variables d and 2 by “1” and “2”. Therefore

“x is the beginning of d” becomes *21 0.

“There exists only one point @ such that z is the beginning of @
becomes 21 U2PI".

“For each straight line d there exists only one point z such that « is the
beginning of d” becomes “21U2PI18Z" and, rearranging the indexes
of the variables according to the conditions imposed, the axiom 2 becomes.
“12U1PI282,

2. PROOF OPERATORS

The task of this chapter is only to emphasize the qualities of our
language. For this reason the list of usual proof operators remains open
and the various operators may suffer fransformations. Each proof ope-
rator is an algorithm with the aid of which we can act on the statements.

i
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In an algorithm, the operations on the statements have been noted by
a, b, ¢,...,followed by . or ¢ 1!, where‘ - ’means that something is added
to the previous result, and.«“ " means that the previous result or another
indicated one is taken again and modified.

2.1. Operator F

mE expresses the function that resalts from m,
Verify that
— there exists ie N* suech that the i-th quantifier of m is “I” and
m I8 a successive quantification starting with the -th quantifier.
— it & is the number of quantifiers of m, then for all j, i< j< &,
the j-th quantifier of m is “2Z7.
. write m till to the field of the i-th quantifier exclusively.
b. write the index and the domain of the i-th gquantifier of .
¢. if the i-th quantifier of m hag a condition, then write the condition fol-
lowed by “X”, if not, go to d.
d. write the field of the i-th quantitier of m.
€. write “ X,
J. write what is left in m after the i-th quantifier.
g- replace in f all the indexes equal to the index of the 7-th quantifier of
m by “mOF" it i=Fk, otherwise replace them by ¢, j, va e g mk —
— 1)F", where j, is the index of the [~th quantifier of m.
hlorder the indexes. .

2.2. Operator X

mnX infer from m and » their conjunction,
. write m.

b. write n increasing its indexes with the number of quantifiers of m.
¢. write “X7,

2.3. Operator 1T

mI1T extracts the first member of an “
Verify that m ends by “X or that there exists i € N such that m is a sgn
starting with the i-th quantifier nic in m and that the field of this quanti-
fier ends by “X7,
a. write the first member of that ‘X7
b. write what is left in m after that “X7,
¢! order the indexes.

2.4. Operator I}

mili(i € N*) applies the symmetry to the 2-th operation “p»
or “M” from m.
Verify that m contains at leagt 4 operations “H" or “f’,

«. write m till to the first member (exclusively) of the i-th opera-
tion “H”? or “M,
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b. write the second member of the i-th operation “E” or “M" of m.
¢. write the first member of the i-th operation “Z" or “M’’ of m..
d. write the i-th operation “E” or “M” of Im.

e. write what is left in m after the i-th operation “E’ or “M" of m..
J! order the indexes.

2.5. Operator M

mnily ... iykM (i e N* ke N, 4, € N) replaces in m the streteh of the:
1-th sign by an equivalent formula that results from m when replacing:
the loose indexes of the I—k-j th quantifier of » by the 1,-th variable:
from the stretch of the i-th sign of m (we do not count the variables which
are loose indexes of the quantifiers from the streteh of the i-th sign of m),,
where [ is the number of quantifiers of ».

Verify that

- 1.)}1(‘\1 'l.l'tll Slgll O:[ m IS (‘A”, “B’,, “O”’ “_D”, “EH, “GH’ HH””
HI”, ((I(”, “_&[7’, “—N”, (‘1)77, US”, “UH, 13 []7’, ((XH, “ZH.

— if k& # 0, the stretch of the i-th sign of m contains at least max
(Tyy g 4. - -4 1) Variables which are not loose indexes of the quantifiers.
from the stretch of the i-th sign of m.

— it & # 0, the last k quantifiers of # are “Z” and n is a successive
quantification starting with the {—%<-1 th quantifier and the tield of
the {—k--1th quantifier of # ends by “M”.

—if & =0, » ends by “M".

— the stretch of the i-th sign of m and the first member of the ope-
ration “M” (indicated above) of » have the same number of quantifiers:
(we note this number by p).

@ ! write n increasing each index of it with the number of quanti-
fiers of m.

b! for all ge {1, 2,...,p}, replace the loose indexes of the g-th
quantifier from the first member of the operation “M” from a! by the
index of the ¢g-th quantifier from the stretch of the i-th sign of m.

¢! for all je{l, 2,...,k}, replace the loose indexes of the 1—Fk+4jth
quantifier from b! by the i,-th variable from the stretch of the i-th
sign of m (we do not count the variables that are loose indexes of the quan-
tifiers from the stretch of the i-th sign of m). Do not write the basis
of this quantifier any more, verify that the result of the substitution ac-
complished in the basis (without “Z”) represents one or two formulae
(depending on the type of quantification, simple or conditioned) which
are stated in m.

Verity that the first member of “M” from ¢! coincides with the
stretch of the ¢-th sign of m.

d write m replacing the stretch of the i-th'sign of m by the second
member ‘of “M" from ¢! .

¢! order the indexes.
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2.6. Operator 1Q

_ milQ (i< N*) suppresses the condition of the 1-th quantifier of m.
Verify that

— m contains at least ¢ quantifiers.

— the i-th quantifier from m has a condition.

a. write m till to the field of the i-th quantifier exclusively.

b. write the condition and the field of the i-th quantifier of m,
L c. if. the i-th quantifier of m is “4” or “I7, write “X”, and if it is

2”7, write “(”,

d. write the index, the domain and the i-th quantifier of m.

¢. write what is left in m after the i-th quantifier,

S! order the indexes.

2.7. Operator N

mN supposes the contrary of m.

Verify that there exists no “¢”, “IV N mic in m.
@. memorize m.
b! write the negation of m.

2.8. Operator ¢

m( recognizes the contradiction of m.
Verify that

. — mends by “X” or there exists i e N* such that m is 8qn starting
with the i-th quantifier ni¢ in m, being formed only of quantifiers “A4"
and the field of the i-th quantifier ni¢ in m ends by “X”.

— if we note by n the first member of the operation “X* indicated
above, there exists no “0”, “I”, “M" ni¢ in .

_ — by making the negation of »n followed by increasing the indexes
with the number of quantifiers of #, we obtain the second member of the
operation “X" indicated above.

@. write what is in the memory (from a previous N).

3. K-SI'ACES THEORY

From now on we shall abbreviate the words axiom, theorem, defi-
nition by 4., T., D. written at the beginning of the line and followed by
the order-number of the respective statement. On the same line, after
a blank space, we write the statement, which may be continued, if neces-

-8ary, on the following line, leaving four blank spaces. After a theorem

follows the proof, written from the beginning of a new line.

We must permanently take care not to confound the signs of the
language, which appear only in statements, with the notations of the
proot operators, which appear in the proofs of the theorems.
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3.1. The list of statements

Al 12H2G32K 73813 UZ1PZ
4.2 12U1PI28%Z
T3  121F2H2G12KZ18%
721513213827
4 12B28121F221 F B12INFo2 I FEX %187
5  12U32VX2SA3PZ1PYZ
6 12U32V.X28I3PZ1PZ
7
8

[éV]
d.
B \-}

1272D32H3 P31 HZ M2GZ1GZ
1282D32K3831 KZ M2GZ1G7
9 1292D1272D1282DX M2GZ16G
01Y 12E261292D2192DX7Z16G7
DALY 111Y1D23V24 UXAS41KI3S31 KIS PO HZ M1GZ
A.21Y 12HN1PZ2GI
T.31Y 121YOFKN1SZ
BLYN2F1T11821 YF1 T X2 (3212821 YI2 731842V 2T ¢
17.41Y 12H1P121YOFHZ2G 7
1Y 2141V N1Q15V22VIT24 KX
T.51Y 21YOF172D1G%Z
41Y21Y F1TXT1131Y122M 17T
7.61Y 12K18121YOFKZ2GZ
31Y61Y N1Q15V22V1T24 KX C
T171Y 21Y0F182D1GZ
61Y21YF1TXS1E31 Y122 M1 1
T7.81Y 21YOF192D1GZ
S1IYTIYX1R21YFITX91E1 Y212 M1 T
T.91Y 12V13UX38321 YOF K128221YOFKI1 P121 YOFHZ
21YF2T91 Y13 K23 K114INTQ1T X C6J3J12K12K
T.02Y 21Y0Or11Y1D
NY2ANYFITX11Y1BET3Y11 M1 T
T12Y 121YOF82D1G121YOF12D%
12Y21YFITX89212 M1 TN21 Q12K 1 T21 Y FL T X79212 M1 T32F1 7318342
S31Z1T11Q2T24 K21 _ '
1T21YP211182T X021 Y I T X81E31 Y122 M1 T
7.22Y 121Y0F92D1G121Y0F2D7 '
12Y921 YF1TX22 K12 K311 T11G2T1 20118271
T.32Y 121YOF72D121YOF92D M1G%
22Y11Q921 YF1 TX22K12K 3121171161 1291 T11Q X1 R12G
T.42Y 1172D1GZ
42Y 75112 M N11Q CT1E9112M
It goes without saying that the list of statements of the K-spaces
theory does not end here. However, taking into consideration that the

pl}rpose of this paper is to present our language, 1 consider the list to be
wide enough.
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3.2. Examples of proofs

The proof of the theorem 51Y is 41Y21YITX71E31Y122M1 1T
and shall be exposed step by step. The action of each operator is shown
in detail.
41Y 12H1 P121 YOV HZ2GZ
21Y 12HN1PZ2G1

21YF

a.

b. 2G

c. 2G

d. 2612HN1PZ

e. 2012HN1PZX
I 2G12HN1PZX

g! 21YOFG121YOFHN1PZX

h! 21YOFPG121 YOFHN1PZX
21YmM7T

a. 21YOFG

b. 21YOFG

c! 21Y0rG

1YY TX

@. 12H1P121 YO HZ2GZ

b. 12H1 P121 YOFHZ2GZ21 YOF@G
c. 12H1 P121 YOI HZ2GZ21 YOFGX
7 1272D32H3 P31 11 Z M2G7Z1GZ
18

a.

h. S2H3P31HZ

. 32H3 P31HZ1272D

d. 32H3P31HZ1272D M

e. 32H3P31HZ1272D M2G7Z1G%
I 12H1 P13HZ3272D M2GZ3GZ
41Y21 Y TXTIE31Y122M

@ S4H3 P3LHZB472D MAGZ5GZ
b! 14H1 P15 Z5472D MAGZ5GZ
c! 12H1P121YOFHZ21YOF272D M
d! 21 YOIF272D2GZ21 YOFGX

e! 21YOF1712D1GZ21YOFG X
AAY21YIMTXTIE31Y122M1 T

a. 21 YOI 72D1GZ

b. 21YOF112D1GZ

¢ 21YOF172D1GZ which is just the statement of the theorem 51Y.

The proof of the theorem 42Y is 42Y75112M N11QCT1IE9112M.
We shall present this proof step by step indicating the action of each proot

operator.

42Y 1172D1GZ

7 1272D32H3 P31 HZ M2GZ1\GZ

42Y 75112 M 1201 P12HZ2G7

42Y 75112 M N 12HN1P12HA2GA and memorize 12H1P12HZ2GZ

42Y 75112 M N11¢) 12H12HN X1 PA2GA
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421’75112MN11Q0 12H1P12HZ26G7

7 1272D32H3 P31HZ M2GZ1GZ

1E 1201 P13HZ3272D M2G%307 |
42'Y7:3112MN11Q071E9112M 1172D16GZ which is the statement of

the theorem.
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