Why should we care about history of logic?

Dr. Sara L. Uckelman
s.l.uckelman@durham.ac.uk
@SaralUckelman

Australasian Association for Logic
30 June 2016

Dr. Sara L. Uckelman Why should we care? 30 June 2016 1/29



Why should we care about the history of logic?
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History of Medicine

(source uncertain)
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History of Medicine

Chirurgia, Roger Frugard of Parma (c.1300-25)
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History of Medicine

Canon medicinae, Avicenna (3q13thC)
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History of Biology

Med/ca/ I\/l/sce/lany Anonymous (c1292)
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History of Biology

De humani corporis fabrica libri septem, Andreas Vesalius (1543)
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History of Chemistry

Ramon Llull (16th C)
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History of Chemistry

a

Konjunktion in der Kabbala, Stephan Michelspacher (1654)
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History of Astronomy

Ibn al-Shatir (14th C)
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Why is History of Logic different?

Apuleius, Commentary on Aristotle’s Perihermaneias, (9th C)
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Why is History of Logic different?

Apuleius, Commentary on Aristotle’s Perihermaneias, (9th C)

Lots of what we used to “know" is false.
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History of Mathematics

[81] Another subalternate species of subjection is subsiperp,
number. It is the number contained in another plus its own rwo pa i
three, or four, or however many in another. Its species are subsupe:;?"
tient, subsupertripartient, subsuperquadripartient, and so on, A sueh o
b:'Pam'em mumber is one that is contained in another plus its bwn
thirds or two-fifths parts, etc.; a subsupertripartient number is one
contained in another plus its own three-fourths or three-fifths parts
and so on, always comparing one species of subsuperbipartient numl;c k
one species of superpartient number 742 [1.2.187-188] ]

[82] Another species of subjection is submultiple subsuperparticyly
number, whose subalternate species is subdouble subsuperparticular. I
species are: subdouble subsesquialter, subdouble subsesquitertius, sub ,
b!le subsesquiquartus, and so on.™# Another subalternate Species is suh
triple subsuperparticular. The third species is subquadruple subsuperpg,
I:r'cu!ar, and so on indefinitely, whose lowest species are multiplied as sap g
in the first species, namely, on the basis of the division of superparti
number. [1.2.185-191]

Roger Bacon, The Art and Science of Logic
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History of Mathematics
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History of Mathematics
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Euclid, Elements, Sp Coll MS Gen. 1115 (France, c1480)
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History of Mathematics
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Euclid, Elements printed by Erhard Ratdolt (1482)

Dr. Sara L. Uckelman

hy s

uld we care?

30 June 2016

15 / 29



Clarity is important!

“the greatest advance in logic since Aristotle”
[Green, Rossberg, & Ebert, 2015, p. 15]

[} €[ Bmre N (inlg)]=A44g
I—m n (8nLlyg)

vt n(nn2g)

— A=m;n

Ig

Frege, Begriffschrift, vol. |, §158.
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Clarity is important!

Be fyllogifints

Quiakitas pter albedinem fed deberet imi fn mfnox albi
« 07,7 concludi (gitnr album eft plato. (C Jtem ué fequi
tur.omnis fuba eft colozata papa eft fubitantia igi€ papa
eft coloata: fed bene fequif igitur papa efi coloatus vel
colomtuin. Sed bene fequitur omnis bamo eft alb? bee
nulier eft bomo igit bec mulier eft bomo albns: fed wa
1oz eftdmpoiibfiis' q: equinalet ifti impoffibili omuis bo ¢
mo et bomoalbns. 3 § iy
modus pme figare. v3. ferio coftat
’ﬂuartue iplicite vel cxplicite ex voinerfalines
gating 4 particolar{idefinita vel fingulari affirmativa: par
ticularem indefinita:fingularem negatiud implicite vel ex
plicite directe aut indirecte concludentib?. verbi gia. £x il
ifs pmiflis nullum aniaf eft afins 4 oligd rifibile eft anial
fequif @ aliqd rifibile non eft afinus. 7 e indirecte concls
dentibus @ aliqnis afinus né eft rifibilis. £t tamé aduer
tendum in fyllogifmis ampliatinis qualr condudif indire
cte vade ng fequi€.nullum anial eritalbus (o2, eft vel erit
album anial igitur aligd alba non erit (02,7 pono g foz.fit
omne album 4 g nand poft inftans piis erit aliqd albns
fed peife nigram. ?ﬂo pofito patet piniffas effe veras fi/
ae conclufione:q: fonm oppofitd e verns.f.omne albn3
eritfox, vt p3 per exponentes: 83 igitar oebet inferritalis
conclafio.qi1ialbi in mafod fetit ampliatine fold pzo fo/
turis 7 in conclufone indifferiter po piti # futuro (3 con
cadidebet @ faturnm albuns non erit (o2, @ vernm eft
qualitercungs fumatar.

M sadansca — madnainme fianrs § fanslma cAfkar

174

ram nullius qnantitatis eft neciplicte nee eyplicite: 9 th
requirie ad fyllin tam pme 6 elterfus figure. @ €t fi OF
2 futm mafois by debitwm ppoxionabie f pdicato i
nog igl€ eft (yIlus n pma figura.negaf orfa. « I3 fllud re
quiraf non tfi fllud (ufficit fed plora elia.(Cfoe argul€ 5
omufa dictadn ifta figuraallegddo Zrtft. 7 > etrii bylpas
num ponentii noues modos qnatno: ¢dcludétes oirecte

nas idirecte.fed B né ponde nifi fex modi acludétes in

%
differenter tam indirecte o3 directe « €3 igit pofitio infafs
ficiens. (C iR fidef vt pluries refpdfom eft @ ipfitalia né / /

pofuerumt tands firma 4 vera: fed olum ppter adifcétes
wtcitius caperét modi fyllogisadi. (£t ex dictis in bac
pmafignra fequent aliqua’ cozrelaria @ regulariter. pni
eft @ pma figura cScludit omne gen?® pblematis affirina
tinum 4 negatind v¥e particulare indefinitd < fingulare:
p3 infpictenti modoe. (C Scdm eft @ fn Gtuo: modis paf
e figare mio: exfite negatina nibil fequitar: alk ey vero
concludif falfum. vt omnis bomo eft fua nifs lapia ¢ bd
{gifnullus lapis eft fuba, (C £t fi OF @ bii fequitor ois

eft anial nullus afin” eft b3 igit nullus afin® eft anial. vex:
eft.fed boc 6 eft virtute fyllogiimi: fed q: ofie eft per fe
neceffartid. Tlnde nd fequif ois bomo eft anial nnllus afis
nus eft bomo igit nullus afin? ¢ft anial. CTertins et gy
in eifdem modis mafox exiftéte particolari velidefinita nf
bil fequit’ vt aliq® rifibile eft 02.0mnig b eft rifibil's igf
omnisbomo et (02, £¢ fi OF @ bfi fequit aliqb rifibile eft
animal omnis b3 eft rifibilis igi€ omnis bé eft anial. Dick

mrm wernm oft nl virtnee Collacifini fod virtnte hni% &

Paul of Venice, Logica Magna, (1499)
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Why does it matter?

Those who cannot remember the past are condemned to repeat it.

John Lydgate, Troy Book and Siege of Thebes, (BL MS Royal 18 D. i, f.
30v., England, c1457)
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Why does it matter?

DeMorgan’s Law
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Why does it matter?

DeMorgan’s Law?

A conjunctive proposition is one in which two categorical
propositions are joined by the conjunction ‘and’, as in, ‘Socrates
runs and Plato disputes’. The truth of a conjunctive requires the
both categoricals be true, and for its falsity it suffices if either of
them is false.

A disjunctive proposition is one in which two categoricals are
Joined by the conjunction ‘or’, as in ‘Socrates runs or Plato
disputes’. For its truth it is required and is sufficient that one
member of it be true, and for its falsity it is required that both its
members be false [Buridan, Summule de dialectica, Treatise I, ch.

7, §§4,5].
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Why is history of logic different?

General approach to modalities
The Liar and other paradoxes
Temporal and spatial logics
Dynamic and multi-agent logics
Lying and deceit

Knowledge and uncertainty

The role of grammar in reference
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Why is history of logic different?

General approach to modalities *
The Liar and other paradoxes
Temporal and spatial logics *
Dynamic and multi-agent logics
Lying and deceit

Knowledge and uncertainty *

The role of grammar in reference
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General approach to modalities

We commonly use the verb ‘to do’ in place of all other verbs, regardless of
the signification of these other verbs and regardless of whether they are finite
or infinite. In fact, ‘to do’ may even stand for ‘not to do’. If you think about
it carefully, you will see that when we ask about someone ‘What (how) is he
doing?’ here ‘doing’ stands for any verb that can be given in answer. And so
too, these other verbs stand for the verb “to do”. For in a correct reply to
one who asks “What (how) is he doing?” any verb at all will indicate a doing
on the part of the person asked about. If someone were to respond, “He is
reading” or “He is writing”, it is the same as if he were saying, “He is doing
this, namely, reading”, or “He is doing that, namely, writing” [Anselm of
Canterbury, Philosophical Fragments]
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Temporal and spatial logics

Prior (obviously).
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Temporal and spatial logics

Prior (obviously).

But also: ‘p while ¢’ and ‘p where g':

A temporal proposition is true if the two actions stated in the
temporal proposition are carried out at the same time; it is false
otherwise.

A local proposition is true if the two actions stated in the local
proposition are carried out in the same place; it is false otherwise
[Lambert of Auxerre, Summa Lamberti]
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Temporal and spatial logics

Definition (Malachi & Owicki ‘while’)
For w e W:
wE pQqg iff wE plU(—q)

iff ifthereisaw >wst w E g
then for every w”’, w < w” < w/, w’ Ep

Definition (Manna & Pnueli ‘while")

For w € W:

wE pQqg iff w'E p for every w > w such that
w” Eqforall w’,w<w” <w
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Temporal and spatial logics

Definition (Medieval ‘while")
For w e W:

wEpRg iff wkEpAgandforal w >w
if for all w”’,w < w” <w',w”E qthen w Ep
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Temporal and spatial logics

For if the parts of such a temporal [proposition] are propositions
of the present, then it is required that both parts be now true for
this present time, and if it is of the past, it is required that both
parts were true for some past time, this is, because they
themselves were true in the present tense for some past time.
And if they are propositions of the future, then it is required that
both parts be true for some future time, that is, because they
themselves will be true in the present tense for some future time
[Burley, De Puritate Artis Logicae]
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Knowledge and uncertainty

Every proposition which someone considers and which he does
not know to be true nor know to be false is doubtful to him.
[William Heytesbury, Regula Solvendi Sophismata]
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Knowledge and uncertainty

Every proposition which someone considers and which he does
not know to be true nor know to be false is doubtful to him.
[William Heytesbury, Regula Solvendi Sophismata]
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Knowledge and uncertainty

Consider the case where “you firmly and unwaveringly believe, as you do in

fact, that Antichrist will come; and | suppose further that no Antichrist will
come”.

@ you are certain about the proposition ‘Antichrist will come’
@ you do not know that it is true (because it is false)

@ you know that it is false (in which case you would not be certain that
it is true)
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Knowledge and uncertainty

Consider the case where “you firmly and unwaveringly believe, as you do in

fact, that Antichrist will come; and | suppose further that no Antichrist will
come”.

@ you are certain about the proposition ‘Antichrist will come’
@ you do not know that it is true (because it is false)

@ you know that it is false (in which case you would not be certain that
it is true)

To doubt is to consider a proposition but, because of various
reasons for or against it, neither to believe firmly that it is true
nor to believe firmly that it is false; thus every proposition to
which someone gives sufficient consideration, and which he
understands but neither believes to be true nor believes to be
false, is doubtful to that person [Paul of Venice, Logica Magna]
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No, really, why is it different?

@ Logic as timeless truth?

e Changing conception of logic?
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You've convinced me, now what?

Not everyone is going to go out and learn Latin and medieval palaeography.
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https://www.facebook.com/groups/medievallogic/
https://medievallogic.wordpress.com/

You've convinced me, now what?

Not everyone is going to go out and learn Latin and medieval palaeography.

e Cambridge Companion to Medieval Logic, Stephen Read & Catarina
Dutilh Novaes, eds., pub. Oct. 2016.
@ A 13th-century reading list:
» Roger Bacon, The Art and Science of Logic, trans. T.S. Maloney.
» Lambert of Auxerre, Logica or Summa Lamberti, trans. T.S. Maloney.
» Peter of Spain, Summaries of Logic, trans. B. Copenhaver.
» William of Sherwood, Introduction to Logic and Syncategorematic
Terms, trans. N. Kretzmann.
@ Social media:
https://www.facebook.com/groups/medievallogic/,
https://medievallogic.wordpress.com/.
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