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GRONINGEN —  Categorical
zang caught. The Commitiee for
Unsquiggolic Activities dealt the
subversive Categorical Movement
a severe blow when a gang of
members was exposed  that had
succeeded in masguerading as avid
squigpolists. “TAfler our successes
in highting the Diagram Chasers,
we will not condone such pervert-
ed practices,”” the principal inves-
Ligator of the CUA wold our report-
cr. It appears that the gang
members did themselves in when
they categoncally denied accusa-
tions of unsquigpolicness raised by
toyal supporters of the True Squig-
col Spirit. The gang leader, who
had taught his followers that t
practice was a ‘‘natural trans
mation’® of the True Rites, 18
leved o be stll fugitive.
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OXFORD — Room temp red
tion rumour. Scientists ol on
the oldest Squiggol Labs in B,
have succeeded i designing a
wuigele that induces reduction at
room iemperatures, according to a
rumontr that a spohesman of Ox-
ford  Usaversity declined  to
confirm or deny. The rumour has
<aused much excitlement and con-
MCTRALON NONE COMPUICT Saien-
iists.  Rescarchers in Amsterdam
were reportedly unable 1o repeat
the expeniment over a fevernsh
weehend AN one of them saud,
this t
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the worst disasters in computing
history, an automaton pave pwr-
sistently wrong results during the
demonstration o 4 new  software
system The enror could be aced
to an nvariant that had gone tyer-
~orh. O Wiathout anvanants, the er-
ror swould not have been oas per.
astent s it was, T one ot the local
pratessors o compuiing SOciheg
adontted. T may torce us Lo
reconnsider out complete methodod
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NIIMEGEN — Demonstration
against pollution. The Associa-
tion  ggainst  Soltware  Pollution
(WASP) demonstrated at Toer-
nooiveld, Nipmegen  yesterday,
Ay ainsg the pollution of
spectiicatons brought  about by
Nimegen scientists. The banner on
which a typical example (accord-
ing to  the organizers of  the
demonstration) of such a polluted
spectfication had been  depicied
had to be camed by over fificen
people. Though it 1s a truth univer-
sally acknowledged that scientist
have feeble constututions, this was
obviously caused by the format
and  weicht  of  the banner,
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Mathematics of Program Cone.truc-
tion, prof. van de Snapshect held a
rcvolutionary speech about a sys-
tcm which can denive the most
ethaient algorithms for all prob-
lems for which such an algonthm
exists. The audience was  very
enthousiastic and applauded for a
long time, but some of the scien-
tists were atrid that they should
be compelled 10 find other jobs
NOw,

Mo Reducing hopeful majority

l.aimnbert Meertens

Poug Centre for Mathematics and Computing Science, Amsterdan,
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continues.  For the third ¥ Eli;w_..,-w_._mmmw L
tme in oone week, shop
heepers in the vicintty  of
Blewbury were baltled 1o
hnd  thewr shops lifted --

lock, stock and barrel. Not addressy Centre for Mathematies and Conputer deience

ev. World Record was
estaonsnea tast Friday in Amser-

dam, when ¢ tormal specificition
0f the entire Dutch Tax Code was
constructed  with  only one  so-
called squiggle. Guinness otticials
confirmed that the record would be
upheld under the new strict rules
for speciticaton terseness, which
were instated alter the scandal Lasi
ycar  with  the one-line  three
Msguiggle  specificanon of  the
LLS. Tax Code in SETL.. Recent
simphiticanons of the Duteh Tax
ode were not anstrumental, the
\ppy holder of the new record
armed, which was made possible
¢a o reeent breshihrough
cathication  technology | he
allenge 1s now 1o per nid ot the
Jagugple.

W Y . il wenr ey W PR . Rl e A oo oo F

cven the foundation Dept. of Alporithmies & Arehitectare
remained, reported one of 1.0, B3ow 10749

the vicums The police ad- |

mat that they h;l\‘t.‘[lIUl RSk A \ B Amsterdin,

gl Clue, beyond the taat The Netherlands

that a grecdy strategy s emy- R ‘~1t“s‘.~‘i.lil)

ploved “ '

B AR T oAl Dy

- NP TR

- & R WLV






Shall we calculate?

Richard S. Bird
Programming Research Group, Oxford University

Calculeamus!
(Leibniz)

Introduction

Suppose we want to group the red-headed members of a set of people into classes depending
on their sex. Imagine that Alice, Charles and Diana have red hair, while Bill and Edward

do not. One obvious procedure is first to take the subset of red-headed people and then
do the grouping by sex. Thus we obtain the partition

{{Alice, Diana}, {Charles}}

of our set of red-headed people.

Here 1s another procedure: first classify the original set of people by sex, and then take
the red-headed members of each group. Thus we first group the five as

{{Alice, Diana}, {Bill, Charles, Edward}}

and then filter each component for red-headedness.

~Are these two procedures the same? Obviously yes you might think, but there is a slight
discrepancy that first needs attention. Suppose Charles loses his hair. Applied again after
this unfortunate occurrence, the first procedure leads to the single component partition

{{Alice, Diana}}
while the second procedure, as stated, leads to the set of sets
{{Alice, Diana},0}

It is clear, therefore that we need to amend the second procedure by removing empty sets.

We can formalise these procedures using Bird-Meertens notation. Let E¢(f) denote the
function that groups its argument into equivalence classes under the function f (so, with

f = sex, there are two possible values of f and upto two equivalence classes). Suppose p
i1s a predicate (for example, p = redheaded). The equation to be proved is then:

Eq(f)-(p<) = (#0) a-(pa)* - Eq(f) (1)

The question we are interested in is: can we prove (1) just by calculation, that is, by =
process of equational reasoning?



Unless we give a formal definitio
In texts on Al E

of Eg(f) the answer to the first question is cle arly no.
f)x is usually defined in words as the collection of equivalence
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Other definitions of Fg{

L f is the domain of the function f.

subsidiary results. Fire

definition of equiv

(2)

(3)

where A 18 interpreted as an

operation on predicates rather than on propositions.

ed the { q, % ) inter law:

€ f o f* . (

} = pa for all a (equivalently, if p- f = (p- f) A p),

P

pa-f»=pa. fx:p< (5)



The proof of (5) is as follows:

pa- fx*
(4)
f*-(p.f)<
hypothesis
fx-((p-f)Ap)<
(3)
fx-(p-f)a-pa
(4)

pa:- f* - pa
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Fifth, we need the fact that
(paz)#0=>z+#£0 (6)

Finally, we need the *-distributivity law:

(f-g)x=(fx)-(g%). (7)
The proof of (1) is now:

(Eq(f)-(pq)) =

definition of composition

Eq(f)(p <z)

definition of Fg¢

((7:52)@) <equiv f (p<zx)* Dom f

(zf{)@) <a((p<) - (equiv f z)) x Dom f

(# @) «(p<) *(equiv f ) * Dom f

(5) and (6)

(# Q) a(pa) * (£ 0) «(equiv f z)» Dom f
definition of Eg

(# 0) <(p<) » Eq(f) =

definition of composition

((#0) <-(pa)x - Eq(f)) =
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Exercises

If you thought the above derivation was rather long, try the following ones. Both stem
from different definitions of Eg(f). In the first, we define

EFg(f)xz=(#0) dequiv f z*x

This is similar to the first definition, but Dom f has been replaced by the set z (the reader
may have wondered why this was not done originally). The third definition of Fq(f) z is

3



as the coarsest (i.e. smallest size) partition of  with the property that every component n

the partition consists of elements with the same f-value. This definition can be expressed
formally as:

Eq(f) = Ny/ -2ll gy < -Inv(U/}
where
qr mm(#(f*:r)m 1)
and
Inv(f) y = {z|f = = v}

Now, for each of the new definitions, prove (1). Alternatively, prove the equ-ivalence of 1::he
three definitions of Eg(f). Of course, you are only allowed calculation. I wish you luck.



c0,d0—~dl) 1, (cl,d] —d0)
fi. We also define f: C = CXN:

?

of M , the operator & i associative. This can be seen by consider-
/ayS 10 com pute £ on a b& g of three distinct candidates. According
¢ finitions this would mean that A is not a proper bag ho nmmorphmm
required for mnsmmw tf we consider the bag splitting itself also
ady mentioned in the Algorithmics paper, but 1 had not
clear (nnmamnmv&-} mampﬁe before. The definition of the indeter-
ce &/ 1s then that 1t is the ‘thinnest” (most determinate) indeter-
satisfying




