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FROOFS AND REFUTATIONS

Sicua: [ know ! For them one has to add up the Euler charmzn:ﬁg

of cach disconnected surface:
5 »
V-E+F = 3 { -+ > r“’.
L
Brra: And the uvm(dnhu.rz
Stcaea: I know!. ..
Gamma: Whate is the use of all this precision? Stop this ficod of
pretentious trivialities I

Azrsta: Why should he? Or arc the twintetrahedra mansters, noe

genuine polyhedra? A twintetrahedron is just as good a polyhedron as

your cylinder ! But you liked linguistic precision.? Why do you deride’

oor new peecision? We have to make the theorem cover all poly=
hedra — by making it precise we arc increasing its content, not de-
creasing it. This time precision is 3 virtue !

Karra: Boring virtucs arc just as bad as boring vices! Besides, you
will never achicve complete precision. We should stop when it ccases’
to be interesting to go on.

Aurna: I have a diffcrent point. We started from

(1) onc vertex s one vertex.

We deduced from chis
(2) V' = E for all perfect polygons.
We deduced from this

(3) V—E+F = 1 for all normal open polygonal systems.
From this

(4) V—E+F = 2 for all normal closed polygonal systems, ie.
polyhedra.

From this again in turn
(s) V—E+F = 2—2(n—1) for normal nspheroid polyhedra.
that i relevant (his formols beeaks down for two sdjacene inner polygons, wish an
in commmom). For a criticis=s of ums.-. “imdactive generalinton” se Liing

A Quiine & feov, smachtmmsciciute o the Sluowamih vy ‘wers comfhst by wich tivil
creares in cootom, sd moe really kmow how to dea! with them. Soao — like
- used mcnser-barring defiitont (see above. p. 15)1 others - Nke Hoppe —
monuct-adjusernent. Hoppe's [1473] is parvicalarly revealing. On the cne hand he wat
keen — like many of his comemporaries - t0 kave 4 perferly complere *gencralived Euler
Sormaula* that covers everything. On the other hund be sbrank froe trivial l complesicies
So while he clamed thae div formuls was “ccmnplere, a8-embeicing . be sdded con-
fansedly that * special cates cam make the tof o “{p. vo3).
Thest 3, o 3= 2whkward polyledron w8 defeas his formula, then i constitments were
wrongly cowmed, and the monster should be affumed by correce wisiom: r.g. the
common vertices amd edges of twimsetrabodes alould be seen snd counted twice amd
cach twin recognised 1 4 scparace polybedron (&%), For further examples of. p. o7,
footacee 1 * Sce above, pp. $9-3

o

PROBLEM OF CONTENT REVISITED

z
(@) V-E+F = 2-a(n—1)+ 3 e for nocmal ‘sspheroid poly-
edea with multiply—connected iy
() V—E+F= > :~_ 2(my—1) + \ f“‘ for normal m-spheroid

polyhedea with mu!upi)<nmnc(:cd I.a«-\ and with cavitics,

Isn't this a miraculous unfolding of the hidden riches of the trivial
starting-point 2 And since (1) is indubitably true, so is the rost.

RO [aside]: Hidden ‘riches”? The last two only show how dkeap
generalisations may become

Lamsoa: Do you really think that (z) is the single axiom from
which all the rest follows? That deduction increases content?

Arriea: Of course! bn't this the miracle of the deductive thoughe-
experiment? If once you have got hold of a litde truth, deduction
expands it infallibly into a tree of knowledge.? If a deduction docs
mot increase the content 1 would not call it deduction, but * verification”:

verification differs from true demonstration procisely because it is
puraly analytic and because it is sterile"*

Laseoa: But surely deduction cannot increase content! If criticism
reveals that the conclusion is richer than the premiss, we have to
reinforee the premiss by rmaking hidden lemmas explicie.

Karra: And it is these hidden lernmas that contain sophistication
and fallibility and ultimaztely destroy the myth of infallible deduction.

Teacnea: Any other question abour Zeta's mcthod?

* O pp. oS

* Ancarme phikmopliers did not boitste 20 doduce 3 canjocture froam 3 very trivial cons-
quence of it {we. for example, crer symbetic proof leading from e triangle to the
polybedeon). Plato thoaght shat *s wegle axiom sufice 10 gowcrate 3 whole
syvem . " Oedinarsly be thooght of 2 nngle iypothess as fertile by wself, kgmoring in his
methodology the other peemisses to which he is allying it* (Robuson [1053) p. 165).
This is chaanactersatic of amcient informal Ingic. that i, of tive Jogic of provf ov of tomaghs—experiment
wr of comstrsction; we vegand & aa exwdvymmemacic only theosgh Movdright: it was ewiy beter thest
am arirease dv oomtend Secaeme 4 g, wel of he pumeer., bt of the seakarss, of an imference. This
sncient informal logie was strongly sdvecsted by Descarees, Kame and Puwocare; they
all devpised Aristocciian formaal inmiuaed it 33 aterile and irrchevast — 3 the

tamne thme cxtoling the méallitility of fortde nformal bogic.

. l’\xn-nf[lml [

The bunt for Siddon Jemmas, which swarsed only in mid-nimectcenti-coneury mathe-

matical criconm. was clowly related o tee procem Dhat later roplaced preefs Dy profe

elopencnt:

Logacal theoey were usually Jed by the deved of mmach ! criteam
Unfoetanacely, even the bese historiam of logic tend 10 puy exchasive aenticn to the
hamges se Lopicd Sheory without notiing thewr rooes in chamgrs mn fopial prative. CE also
foomose 3, p. 103

a1

Proofs and Refutations is written as a dialogue involving 18 characters named Alpha, Beta, et al., plus a Teacher. The
footnotes document the actual history of mathematics discussed in the reconstructed dialogue on Euler's theorem, which
states that for any polyhedron, the number of vertices minus the number of edges plus the number of faces is 2: V-E+F=2.
The content ranges from high-school geometry to advanced ideas of modern mathematics. Lakatos' philosophical
achievement was to explain the historical origins of modern mathematical proof using historiographic and pedagogical
ideas found in Hegel's modern classic The Phenomenology of Spirit.



