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Array varjables,

I have been trained to Tegard an array in the ALGOL 60 sense as a
finite set of elementary, Consecutively numbered variables, whose "identifiers"

cauld be "computed", But for two Teasons this view does not satisfy me anymore.
y

variable a Passive scope and an active SCope, separated by a syntactically
recognizable initialization for that variable. But when we regard the array

8s 8 collection of (subscripted) variables, that solution breaks down,

For thevconcurremt @ssignment we have insisted that a1} variables at the

left-hand side should be different; it would be foolish to attach to

"%, x 1= 1, 2n any other meaning than "error". fFor a long time, however,

I hesitated to adopt the concurrent assignment on 8ccount of the problems

it cayses in cases like

3

AL al5)i= %,

£

should this be allowed when 3 # J.y but not when 3 = j ? DOr is, perhaps,

i=j permissible if x = y holds as well, as for instance in
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, éisting of a single, anonymous point--, a function that does not change
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Ali), Al3) :=al3], Ali] ?

If we go that route we are clearly piling one logical patch upon another.

However, I have now come to the conclusion that it is not the concurrent

assigrment, but the notion of the subscripted variable that is to be blamed.

In the axiomatic definition of the assignment statement via "substitution

of a variable" one cannot afford -~--as in, I guess, all parts of logic-- Vi
I

any uncertainty as to whether tweo variables are the same or not.

The moral of the story is that we must regard the array in its
entirety as a single variab}e, a¥ so-called "array variable", in contrast
to the "scalar variables" discussed so far. In the following I shall restrict
myself to array variables that are the analogon of oqe—dimensional arrays.

Ty

We can regard'Cthe value of) a variable of type "integex" as an

e integer~valued function without arguments --i.e. defined on a domain con-

G

unless explicitly changed (usually by an assignment). It is. somewhat

unusual to consider functions without arguments; but we mention the view-

8 point for the sake of the analogy. For, similarly we can regard (the value

of) a variablé of type "integer array" as an integer-valued function of
Copatetg vty

one argument with a domain in the integers, a function, again, that does

not change unless explicitly changed.

But the value of a variable of type "integer array" cannot be any
integer-valuea function defined on a domain in the integers, for I shall
resfrictkhyself tb such types that, given two variables of that type, we
can write an algorithm establishing whether or not the two variables bhave

the same value. If x and y are scalar variables of type "integer", the n
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this algorithm boils down to the boolean expression x =y , i.e. both
functions are evaluated at the only (anonymous) point of their domain and
these integer values are then compared. Similarly, if ax and ay are

two variables of type "integer array", their values are equal if and only
if, as functions, they have the same domain and in each point of the domain

their values are equal to each other. In order that all these comparisons

are possible, we must restrict ourselves to finite domains. And what is

[l
H

more, besides being finite, the domains must be availasbe in one way or
another to the algorithm that is to compare the values of the array variables e

ax and ay.

For practical purposes I shall restrict myself to domains consisting
of consecutive integers (when not empty). But even then there are at least

,tWo possibilities. In ALGOL 60 the domain is fixed by giving in the declaration

’e~~E¢g. - "boolean ar:ag,A[1:10], B[T:Sj“ -- the lower and upper bounds for
o , o ; e - ;
the,subsc:ipt‘value. As a type determines the class of possible values for
~ aivarieble of that type, we must come to thevconcluéion that the two‘arrays
 " A aﬁdk'B in the above example are ef different type: A maykheve 1024
| different values, B dnly %2. In ALGOL €0 we’have as many di%ferent types
' "hoolean arfay" as we cen have boend peirs (and, es the bound pair mey
cdntain expiessions, the type is in principle only determined upon biock
, entry).'Besides that, the necessary knowledge about the domain’must’be
;xprovided by other’means: withoe£ fgrther‘information it is impossible to
write in ALGOL 60 an inner block determining whether two global boolean

.

arrays A and B are equal!

The alternative is to introduce only one type "integer array" and

only one type "boolean array" and to regard "the domain" as part (aspect)
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of any value of such type; we must then be able to extract that aspect
from any such value. Let ax be an array variable; in its active scope I
proposé to extract the bounds of the domain from its value by means of two
integer-valued functions, denoted by "ax.lob" and "ax.hib" respectively,
with the understanding that the domain of the function "ax(i)" extends

over all integers 1 satisfying

ax.lob < i < ax.hib

.

Besides those two I propose a third (dependent) one, "ax.dom", equal to

the number of points in the domain. The three functions satisfy

ax.dom = ax.hib - ax.lob +1 >0 .
Come (¥
(Note that eéven the empty domain --dom = O-~ has a place along the number

Iy

 line: lob and hib remain defined, they then satisfy hib = lob - 1 .)

We have used here a new notation, the dot as in M"ax.lob, "ax.hib"

‘and "ax.dom". The names‘fbllowing the dot are what is calledkhsubordiﬁatej

to thg;type of the variable whose name precedes . the dot".‘Following'the

 ,dot that follows a variable, only names subordinate to the fype;df‘that
"variablé may occur and their meaning will be as defined with respect to

that type.

’ Remark 1. In other contexts, i.e. not following the dot, the same names
may be used with completely different meaning. We could introduce an array

variable named "dom" and in its active scope we could refer to "dom.lob",

"dem.hib" and even "dom.dom" ! Such perversities are not recommended and

therefore I have tried to find subordinate names that, although of some

'mhehonic value, are unlikely candidates for introduction by the programmer

himself. (End of remark 1.)




