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Algorismus
Hec algorismus ars praesens dicitur esse
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What is an Algorismus?

As nearly everybody knows, 

the name is the latinization

of “al-Khawarizmi”, a 

Chorazmian scientist who 

lived in the IX century and 

worked in Baghdad 

In medieval Europe, algorismus means written work, 

devoted to the description of the 7 operations with Indo-

Arabic numerals.
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Carmen de Algorismo, or…

• ALGORISMUS: 

– Algorismus, Algorismus in integris, Algorismus in metro, 

Algorismus in versu, Algorismus integrorum, Algorismus

metricus, Algorismus metrificatus, Algorismus versificatus, 

Algorithmus in metro, Ars algorismi, De algorismo

• POEM: 

– Carmen de algorismo, Carmen de algorismo seu

arithmetica, Carmen de algorismus, Carmen de algorithmo, 

Carmen de arithmetica, Carmen de arte algorismi seu

arithmetica, Metrical arithmetic, Metricus algorismus, 

Versus de Algorismo, The arithmetical poem, Lectura 

algorismi metrici, Poem on the Algorismus, 

• HANDBOOK: 

– Libellus de algorismo, Regule algorismi, Treatise on 

arithmetic

• INDIAN ORIGIN: Indorum ars numerandi
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The content of the «Carmen de Algorismo»

• Latin hexameters: 285 vs. 333

• Description of the «bis quinque Indorum figurae», of 

their numerical meaning and of positional notation; 

• The 7 operations list, followed by their detailed

descriptions: 

– Addition (with proof) 

– Subtraction (with proof) 

– Doubling and halving

– Multiplication (with proof) 

– Division (with proof) 

– Progression (only in Steele)

– Square and cube root extraction

• Operations are performed with non negative integers

Halliwell - Steele
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Transcriptions

Halliwell (1841) Steele (1922)

• British Library, 

Royal 8.C.iv, with 

additions from

– Egerton 2622 (XV c.)

– Royal 12.E.1 (XV c.)

• British mss. 
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Addendum

• In some mss* dating XIII or XIV c., after the explicit

of the Carmen text in Halliwell’s version, 35 more 

verses appear.

– Incipit: «Si digitus digitum multiplicat adspice per quot»

– Explicit: «a maiore minus et summa videbitur eius»

In Oxford, Bodleian Library, Digby 22, 

these lines are entitled Carmen de arte 

multiplicandi; 

it appears as a different work, as a 

third work separates it from AdV

Carmen.

* such as Pal. Lat. 1393; Erlangen, Universitätsbibliothek, 394
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Commentary

• Oxford, ms. Digby 81, ff. 11-35

• Thomas de Novo Mercato Commentum in carmen

<Alexandri de Villa Dei> de algorismo

• Algorismus metricus cum notis marginalibus (Praha)

• Algorismus in metro cum commento 

• Royal 12 F XIX 183- Commentarium

• In British Library 8 C. IV it is accompanied by a 

prose interpretation found also in Sloane 513 (which 

gives the author's name 'secundum Saxton'), Egerton 

851 and Add. 17716.



N
a

d
ia

 A
m

b
ro

s
e

tt
i 
–

H
a

P
o

C
2
0
1
5
 –

A
lg

o
ri
th

m
ic

in
 t
h

e
 1

2
th

C
e

n
tu

ry

Calculation

Techniques
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Addition

• It is performed from right to 

left on a sand table.

• Possible carries are 

registered above the first 

addend.

• The result replaces the first 

addend so that, once the 

sum has been completed, 

one can immediately check 

the correctness of the 

calculation by performing a 

subtraction.
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Subtraction

• It is performed from right to 

left on a sand table.

• Possible carries are 

registered above the 

minuend.

• The difference replaces the 

minuend so that, once the 

subtraction has been

completed, one can 

immediately check the 

correctness of the 

calculation by performing a 

sum.
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Doubling

• It is performed (on a sand

table ) on a single number

from right to left by 

doubling the single digits

and summing partial results.

• Possible carries are 

registered above the 

number. 

• The result replaces the 

number so that, once the 

doubling has been

completed, one can 

immediately check the 

correctness of the 

calculation by halving.
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Halving

• It is performed (on a sand

table) on a single number

from left to right by halving

the single digits.

• Possible partial remainders

are registered above the 

number.

• The difference replaces the 

minuend so that, once the 

halving has been

completed, one can 

immediately check the 

correctness of the 

calculation by doubling.
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Multiplication

• It is performed from right to 

left on a sand table.

• Possible carries are 

registered above the first 

addend.

• The product replaces the 

first factor so that, once 

the multiplication has been

completed, one can 

immediately check the 

correctness of the 

calculation by dividing.
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Division

• It is performed from left to 

right on a sand table.

• Possible partial remainders

are registered above the 

dividend.

• The quotient is written on 

the top so that, once the 

division has been

completed, one can 

immediately check the 

correctness of the 

calculation by multiplying 

and then adding the 

possible remainder.
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Square and Cubic Root Extraction

• It is performed from left to right on a sand table.

• Partial result is registered under the number.

• Information about how to write down single steps of 

calculation is quite generic and no numerical

example is given.

• Description of the steps is so concise that it

required (as in Pal. Lat. 1393) long glosses to 

explain the passages. 

• The Carmen verses are literally surrounded by prose

• «algorismus ab inventore s(cilicet) ab algo quod est 

inductio et rismus quod est numerus»
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BAV, Pal. Lat. 1393, ff. 61v-69r (13th cent.)

f. 65 r.
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Spread
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How many?

• Mss. with the following incipits have been

considered:

– Hec Algorismus ars presens dicitur

– Haec Algorismus ars presens dicitur

– Hic Algorismus ars presens dicitur

• Mss. catalogued as Carmen de Algorismo, Algorismus

metricus (etc) and attributed to Alexandre de 

Villedieu (even without incipit)

• We added to our study, Assisi, Fondo Antico presso la 

Biblioteca del Sacro Convento, ms. 174

• 161 
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When?

29

45

32

3
5

2

45

0

5

10

15

20

25

30

35

40

45

50

13 14 15 16 13-14 13-15 (vuoto)

Century
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Where are some of the mss. copied?

1

11

7 7

1
2

3
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Where are they now?

3 5 3 1

18

32

1
4 5

1
4

1 2

66

5 7
3

0

10

20

30

40

50

60

70

Housing



N
a

d
ia

 A
m

b
ro

s
e

tt
i 
–

H
a

P
o

C
2
0
1
5
 –

A
lg

o
ri
th

m
ic

in
 t
h

e
 1

2
th

C
e

n
tu

ry

Comparison with al-K 
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Kitāb al-Jam‘ wat-Tafrīq bi-Ḥisāb al-Hind

• Book of Addition and Subtraction According to the 

Hindu Calculation: the original work in Arabic is 

lost, but some Latin partial translations survive: 

– Dixit Algorizmi (DA)

– Liber Ysagogarum Alchorismi (LY)

– Liber Alchorismi (LA)

– Liber Pulueris (LP) 
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Numbering

Source definition representation

DA
Fecerunt (Yndi) IX literas, quarum figurae

sunt he 987654321…
987654321

LY
his VIIII figuris 987654321 tam integros quam

minutias significantibus utuntur. 
987654321 

LP/LA Que figure et earum numerus et ordo est
987654321

ghubar

CdeA Talibus Indorum fruimur bis quinque figuris
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LA vs CdeA

Biblioteca Apostolica Vaticana, Pal. lat. 1393
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Cifra

Source definition representation

DA
(Yndi) posuerunt circulum paruulum in 

similitudine O litere
0

LY Utuntur etiam ciffre 0 or  τ
LP/LA Circulus -

CdeA
cifra vocatur;

Quae nil significat; dat significare sequenti.

0

ø

BAV, Pal. lat. 1393

Cambridge, University Library, O.2.45
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A Comparison

Operations 

Order
CdeA DA LY LA/LP

+ 1 1 2 1

− 2 2 3 2

× 𝟐 3 4 5 3

÷ 𝟐 4 3 4 4

× 5 5 1 5

÷ 6 6 6 6

√ 7 ? 7 7

∛ 8 ? - -

Base CdeA DA LY LA/LP

10 ℕ0 ℕ0, ℚ0
+ ℕ0, ℚ0

+ ℕ0, ℚ0
+

60 - ℕ0, ℚ0
+ ℕ0, ℚ0

+ ℕ0, ℚ0
+
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New calculation 

techniques
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Curriculum studiorum in Paris in the 12th c.

• Grammar: Alexander de Villedieu’s Doctrinale

replaces Donatus’ and Priscian’s works

• New arithmetic

– No abacus needed

– Sand

– Reduced role of memory

• Surviving contrast between speculative and 

practical arithmetic (logistics)
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Quadrivium

• Study of the new arithmetic was not encouraged by 

the Sorbonne authorities, as even Roger Bacon 

refers:

– Studium Parisiense adhuc non habuit usum istarum quinque

scientiarum (Foreign languages, maths, perspective, 

experimental science, alchemy)

• Probably professors taught this contents outside the 

university.
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Various traditions

Carmen de Algorismo

Abacus 
Tradition

Arabic 
tradition

Digital 
calculation

• Indian source

• Bis quinque figurae

• chifra

• positional notation….

• Integers

• Digiti, articuli, 

compositi

• Boetian tradition

(monas)

• Ghubar numerals

• Replacing operands

• Multiplication per 

differentias
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The Carmen Influence
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Latin: Sacrobosco

• Sacrobosco was educated in Oxford, and he was a Paris master 

from 1221 until his death in 1244 or 1256

• His Algorismus becomes soon a popular handbook, due to its

clarity

• Sacrobosco quotes the lines of the Carmen about operation

verse; no reference to the author.
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Algorismus secundum usum Cantabrigiensem

• The Carmen appeared difficult, especially if 

compared with the homonymous work in prose by 

Sacrobosco.

• Some scribes (scholars) began “interleaving” the 

two works so that some lines by Villedieu appeared 

commented by the corresponding passage by 

Sacrobosco.
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Arithmetic in Vernacular

• Paris, Bibl. Sainte-Geneviève, 2200 f. 150r (XIII c.)

• Paris, BNF, ms. Français, Anc. 7929, 154-155

– 6 parties sont d'augorisme: assambler et abatre, doubler, 

dimidier, multeplier, [deviser]. Se tu assambles u abas ou 

dimidies, tu commenceras a destre; se tu doubles ou 

multeplie[s] ou devises, tu commenceras a senestre.

• North of France appeared more connected with 

abacus tradition.

• In the South of France, in Montpellier, at the 

beginning of the XIV c. Florentine masters taught

mathematics (Jacopo da Firenze e Paolo Gherardi). 
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Paris, BNF, ms. Français, Anc. 7929, 154-155
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English Translation

• The Craft of Nombrynge (ms. Egerton 2622 - XV c.)

– Text followed by an explanation in old English
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Norse Translation (1310)

• Hauksbok: a Norse mathematical text derived from 

Villedieu’s, Sacrobosco’s and Fibonacci’s.
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The Author

Liber Chronicarum (1493)
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Alexander de Villa Dei

• Uncertain biography:

– Born in Villedieu-les-Poêles

• When?

– Student in Paris

• Where?

– Teacher in Dol, Avranches 

and Paris (?)

– Friar:

• Franciscan, Benedictine?

• Alleged works: 

– Doctrinale puerorum

– Ecclesiale

– Compotus ecclesiasticus

– Algorismus

– …
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Normandy

Dol-de-Bretagne
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Priest, cleric, canon, or friar?

• No evidence of ordination: he is quoted as a scholar, a teacher

in Dole, and a canon in Avranche

• He was born in the 1180s -> he is as old as St. Francis

– The Franciscan rule was approved by pope Honorius III in 1223

– The Franciscans are in France since the late 1210s

– St. Bonaventura entered the order in 1243

– Alexander became a Franciscan friar in his late years, according

to a ms. of the XV c. (1422) now housed in Perugia, Biblioteca 

Comunale Lat. 112, f. 215°

• «Auctor huis libri [Doctrinale] fuit Alexander Parigiensis (sic) 

cognomine de Villa Dei; cum esset senex et non potuisset amplius

legere, intravit ordinem minorem et ibi mortuus fuit.»
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A Franciscan Mathematician?

• According to Hughes, Franciscan professors used 

mathematics; Dominicans were more reluctant.

• Marianus de Florentia (1450-1523): «plurimi

doctores florebant in Ordine ex quibus … Frater 

Alexander de Villa Dei, sacrarum litterarum

professor.» (Compendium) 

• It is the second source referring to Alexander as a 

scholar: no clues about his arithmetical works.



N
a

d
ia

 A
m

b
ro

s
e

tt
i 
–

H
a

P
o

C
2
0
1
5
 –

A
lg

o
ri
th

m
ic

in
 t
h

e
 1

2
th

C
e

n
tu

ry

A contemporary source: Richard de Fournival

• Richard de Fournival (1201 – 1260) was a medieval 

philosopher and poet. 

• In his Biblionomia (a list of 162 volumes, a sort of 

ideal library), in the shelf devoted to geometry and 

arithmetic, at place n. 45, “Alkoharithim magistri

Indorum liber de numerorum ratione” appears, 

while, among grammar books, we find the 

Doctrinale, correctly attributed to Alexander.
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Doctrinale
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Attribution by Halliwell

c
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Conclusion

• No sure evidence of authoring

– Sources are late

– Sacrobosco does not mention his name

• Presence of interpolation in old mss.:

– Progression (imitating Sacrobosco?), 

multiplication

• Presence of other works in verse about

scientifical content.


