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1, Introduction

Cur purposes are to construct a programing language which is
fit a model theory in mathematics and to show that its effectiveness.
For this, we suprose a little knowledge on a model theory in order
to read this raper (see, for example, [ 1 1). €ince we are
concérned with classical analysis, it is sufficent to consider it

"in supper-structure U constructed by a real field R. Defining
ordinarily a surjection i from a set ;g‘ made up by finite sequences
of alphabet j&.to - the supper-structure U, we construct a formal
langﬁage by a usual way. In this paper we try to regard the formal
language as the programing language.

For this, we should show the table of the surjection i:d» U,
which would be called the dictionary of U, in the section 2. Next
we consider a little about "normal represetation of formular" in
yhe section 3 and about " guestion and command", by which computer
works effectiveiy, in the section 4. In the section 5, we show

an example of our program.

2. - Dictionary of the supper-structure U

About the following words (i.e. elements of 3 ), we shall
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explain:
a) R
:: R denotes a real field.
| . * %k .
b) + O.ala2a3a4a5a6 10**n ( where n and ak(1§k§6) are integers

such that 0$a,£9, -100sns100 )

X
:: which denotes a floating point of order 6.

c) ianan_l cee alao.bob1 .;.bm (where aj and bj (0 i,735) are 
integers such that 0% ai' bjé 9 )

:: which denotes a fixed point.

d) +,-,*,/, **, sin , cos , tan , exp , 1log , 1ln , abs ,

:: which denotes an ordinary arithematic operator respectively.

e) =,§,E)

:: which denote an ecuality and inequalities

REMARK 1f R" (n-dimensional Euclidean space), Mat(m,n), etc are
contained in this dictionart, it seems that our language is more

powerful. But in thi paper we do not mention about this extention.

3. Normal representation

For example, we consider the following formulars

(1) x=1

(2) x2=1 A x20 ( where A means "and" ).
These two formulars are equivalent, but it seems that the formular
(1) is simpler than (2). This implies that a kind of formulars
often haﬁe a simpler representation. In this section, we consider
about this,wheh X 1is a real number.
The formular

| n
X= 0.a1a2a3a4a5a6.10

. . . n
means that the approximation of x is 0.a1a2a3a4a5a6.10 .
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And this formular is called an approximate normal representation

of x and denoted by ANR[x].

4.  QCuestion and Commanda

We can input the following question to computer

"WHAT IS ANR[x] ? " (in abbrieviation "ANR[x]2" )

This means the question what is an approximate normal representatio;
of x. And the questién is effective when there have been already
existed a formular x=f(xl,x2,...,xn) where f is a composed function
of arithemetic orerators in the section 2 ,d) and approximate

normal representations of Xy rXgpee e Xy have been already known.

Although we should define a Various commands, in this paper we
borrow them in FORTRAN for convienience. And the representation's

methods of formulars are refered in [2].

5. Example
Under these representations, we write the program in our
language obtaining an approximation 2**(1/2) by the newton's

method.

DIMENSION X (20)

X(1): X(1)=2.0

WHAT IS ANRI[X(1)]?

DO 100 n=2,20

X(n): X(n)=(X(n-1)**2+2.0) /2*X (n-1)
WHAT IS ANR[X(n)] ?

IF X(n-1)-X(n) .LT. 10.0%*(-5) GOTO 200

100 CONTINUE



16

200 PRINT X(n)

STOP
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