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Note to the reader : For teghnical reasons, this manu-
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script had to be translated from
German in very short time and may
contaiff therefore minor errors
and ssions. The exactness of
the definitions will be secured
by a céndensed manuscript

to appear later,

Zw’/
e

. ALLAYS 2



{)15\: CL ey

&4

T i’Y‘OdAxO"Ch\ ; &=

é’)‘ DMQQPM* q’[, e /&““‘MWL“- &lmju&{fﬁ )
§3 Roulplo of Al ww fugu}a

"'..'Qha‘)l‘?( A Cams {owotio. @j ‘QCJ o’ﬂ sk {ﬂ‘fm Lag

§
g
g
&
g &

‘Sjwe’% [or  comalenclion, 4;[J.%”‘—'Gmwtu
Tl % ey forudac

Fovaling:  alod ,(w,‘,,&mwé. S

Frovde /f;,w,u;gu_

Rube /mr Yoo 'cou,lvuc/l,w: % 'e'(]:ﬂ' - /g«mc»’("a,‘:

CC(O{’L’U L /”“(Wj“‘ Ojb”m /zr{ o(cgcfz/ ZO«. (y/JLQ
glnc(fum ()’/{ CM/zu/é /%—ou HE7

@3
& 1o

71

Q
@ AL

e
s ! 5 3 13

.

; “506":"‘:}" ’J?WM /ﬁ {@o/, ERICE S
me[M awol ’7/[@/[&,“4&/ Rt

Sechens —

Dol = w5 &

Cﬁ‘hdf ir%a/g ﬂ% Qe ’iﬁ
C\//a 4 c/t‘/@ comdly L-'omf , 24@.4 bt o

Disets ua/f\;m‘/

) e S - = {, /, e ix "[j“ o
JI)"C[" LLL ﬁz e e ad &é {Vaj‘)ﬂ% 7&( ‘%4 C&QCJ‘/’ €% CV et ‘{ﬂ : ,/

10
e

"5

s

2



5 1 Introduction

In the following, the firat stage of an algorithmic language
representing the basis of the formula translation project Ztrich-
Minchen-Mainz-Darmstadt is developed. The language is intended
to permit complete description of any computing process in a
compact and easily legible and controllable form, with the impor-
tant restriction that for the time being only calculations with
real numbers are permitted. Hypercomplex quantities of all kinds
(such as complex and double precision numbers, vectors. matrices
etc.) are not included at the moment; calculations with such
quantities must be written down componentwise.

The symbols necessary for representation of the elements
of the language are chosen as far as possible in conformity with
usages of printing. Furthermore the language has been adapted
as far as possible to the following postulates:

I) The language should coincide whereever possible with standard
mathematical formula notation, and should, for a mathematician,
be readable without further explanations.

II) It should be possible to use the language in publications,
for the description of computing processes.

III) The language should describe any computing process as accu-
rately as to allow automatic translation into machine programs.

With regard to realization of postulate III it must be re-

- .marked that in consequence of the restricted number of characters

on commercial input-output apparatus multiple use of certain
characters or verbal transc¢riptions cannot be avoided. Possibili-
ties of the international teletype code, and of punch card tabula-
tors are carefully studied.

§ 2. Development of the formula language

A first attempt to automatize programming for computers was
made by H. Rutishauser (Lecture given at the GAMM-conference 1951
publication 1952 "Automatische Rechenplanfertigung bel programm-
gesteuerten Rechenmaschinen"),

The method proposed required that formulae should be written
down in an "appropriate way".



((aXb) +e¢) =2 8
(a ~bjXeEe = & (1)
t+s ~-~(aXe)+{bXDb) 2 z

wherefrom the machine carries out translation into the machine
program,

The main principle was to write to the left of the "ergibt"-
symbol * 2 * the arithmetic expression to be evaluated and to the
right the designation of the new quantity defined by the calcu-
lation. This "ergibt" symbol corresponds better to the dynamic
process of computing than the usual equality symbol. Especially
it can be used in situations where the latter may lead to contra-
dictions e.g. s * 2=3 ("old" g plus 2 ylelds "nog" s)

For description of loops generated by running subscripts, a
symbolization of the following form was proposed (example for
multiplication of a matrix by a vector):

Bip 4 = 1(1) ny

Pur J = 0: 8 = hj

(1) ne hJ_1+(aij)(xJ) %hj (2)

Pur J

i

Fir J

i

§ 3. Principles of the new language

The new language follows essentially the ideas given by
Rutishauser in his original paper as stated in § 2: A formula
program that is description of a computing process 1in this
language’, consists in "ergibt" formulae (describing the arith-
metic operations to be carried out), and in "guiding symbols"
(e.g. for 1 =1... or similar verbal statements) describing
the structure of the computing process. Ergibt-formulae and
guiding-symbols are called "statements".

In "ergibt" - formulase, to the left the usual arithmetic
expressions appear which may contain, as operands, numbers, simple
variables and subscripted variables; furthermore brackets and ope-
rations symbols (for restrictions see table of forbidden combi-
nations § 4). To the right of the "ergibt" symbol. in any case
only a (simple or subscripted) variable (this being the result of
the calculation) is permitted.

Following postulate I, the "guiding symbols" explained in chapters
2 and 3 have been formulated verbally.



CHAPTER 1. CONSTRUCTION OF "ergibt" - FORMULAE

§ 4. Symbols for construction of "ergint"-formilae.

Elementary building blocks for "ergibt" formulae are the

following symbols which are only representatives for underlying
abstract concepts.

general abbreviation

a) letters & B Ssvierip ]
B g § A
and other alphabets‘J
b) figures B T8 asend (;
¢) decimal comma i 1) )
G 7{’«,‘/1.‘\ }\ fiun, ~ 'J;r__ iy, )
decimal base o J /
for scaling a0 (lowered small 1lo) |

d) separating symbols

semicolon 3
for strong separation | or ;; o
colon : : -
brackets {0} [ ]
half line shift E} [ﬂ 2} (for index positions)
e) operations symbols + - 1) 4 @

f) definition symbols = So

1) Alternative proposal: decimal point e
and multiplication symbol

2) Framing of symbols means that in printed texts the symbols
are replaced by actual line sh! s, On punching equipment
where half line shifts are imguc:sille, symbois corresponding
to printed as well as punched ci.iracters must be used.
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§ 5. Elements of "ergibt" formulae

With the symbols defined so far the following entities can
be buillt,

o ) Numbers Z

general form: i§(...§,§...§1eif§...§

where the optional scale factor 10 j;{...{ as well as + signs
are optional. In integers, no decimal comma is needed.

examples 273
2973'102
3,14159
-0,0l
40,478 10-2
@)Simple variables V

as designations for numbers as in elementary arithmetics.

general form: letter l,followed by arbitrary letters and/or

figures
examples a
x1 1)
alpha

No distinctions are made between fixed point and floating point
variables.

All those combinations of letters which are used for guiding

symbols can not be used as names for variables. They are listed
below

FOR ALWAYS VARY
FROM END STOP
TO GO TO AND
IF ANY OR
CASE STEP ‘

Also forbidden are combinations used generally as function names
such as ABS, EXP, COS, SION.

1) The figure 1 in second position is to be interpreted as a
distinguishing mark, not as a subscript.






