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/ Jean-Jacques Quisquater

O master in engineering of applied mathematics (UCL,
Belgium)

PhD in computer science (Orsay, France)

research in cryptography (cryptology) from 1980
teaching about number theory, design of hardware ...
(part of a) sabbatical year at MIT, 2003-2004
meets familly Demaine (Eric, Martin) in 2004

meets Gary Urton

meets Frank Salomon

common project about decrypting khipus using computer
science (see Wired January 200

O last week: first master's thesis at UCL about khipus

Qaaaaaad
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pendant;strings.and is.said to. be. from Nasca, Peru, (Photo courtesy, Gary, Urten))




/ contents

some curioufl@bjects
fitas, quechua

fextiles

learning to read =
many other usqsmfor knots

spelling;—links, ==

doing! communicating, reading,
storing, ..

uses of khipus
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O Inca empire

(J Incas created the most vast

empire of pre-Columbian
Amear'lca é Maya, Aztec)

O during about a century (1438-
1533)

O Inca: emperor: 13 from
Manco Capac to Atahualpa

O 1532: Francesco Pizarro

O maximum: 4800 km long, 3
millions km2 (Ecuador, eru,
Bolivia, Argentina, Chili)

O main city: Cuzco (Qusqu)
O many langages
O no writing, no wheel,

O strong and centralized
administration

O many roads, messagers
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/// quechua

O family of languages

O spoken in Peru (official since 1975)

O from south of Colombia to north of Argentina
O language of the inca civilisation (runa simi)

O spoken by around 10 millions people
*x 4.5 millions in Peru
*x 2 millions in Ecuador
*x 1.5 millions in Bolivia

O written tradition from 16™ century (Spanish)

khipus
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Term paper for f

Wow EssSAYS

Custom Writing
only $12.95 per
page!

28,000 free
@ Search Results

Top Lycos Network,

Your search: "gquipu
Found 1 documents of 28,249 searched.

1. The History Of Quipu

Quipu is a set of cords and knots tied together, most of them were made of
cotton and dyed in one or more colars, Each of the pendants and the knots
tied on it represented numbers and the colors had their own
representatives. It was invented by Incas for ...

Monday, August 26, 2002 (14:24) d1/aww 104, shtml

§ Search Essays |

| [ Search ]

In case you can not find the essay in the free research papers database use
our custom writing service. The custorm writing departrment of the
WiowEssays provides guaranteed help with high quality essays, term papers
and book reports,

Top 25
Essayisites| Cur writers are able to help vou with any research topic, any form of
report, any research paper volume and level of writing. Ywe can deliver the
T—”@ paper in up to 24 hours from submission of the request form.
Essay Sites
Fill in the request form to order your custom written term paper today,
Too 100 =
=N =
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PRINCEFLE TEXTLE FRODUCENG TULTUREE N THE AHNDEANM RECHIEE
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Tiwanaku: Ancestors of the Inca
Tapestry Tunic, Wari style, 500-800, South coast, Peru. Camelid fibe
and cotton. The Textile Museum, acquired by George Hewitt Myers.

MIT — January 22-23, 2007
khipus
Jean-Jacques Quisquater




/
Khipu: code ?

Learning to read




knots
#

arupo de 4 nudos simples
nudo largo de ocho vueltas

M

valor total en cordel = (4 x 10) + 8 = 48

group of 4 single knots long knot of 8 turns

M

total cord value = (4 x 10) + 8 =48
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A history written in twine?
Th ombaaticn of filsar Dypes, chvd calors, 2nd infricate krgtling osad inIncan “khipus” could Boa ool
farm af written language, accarding ta Harvard anthropaloglst Gary Urtan.

INTRICATE CHOICES
oy e d g, et =ofe 3 reonbes of Shesshie choiies,
eachof whichmay hrer: contrisytedd o Hs peerdl meaning

Pliatedal: fibers wers madie of oomon of wool

Lpinc Febers wite spun
it o o S directisi

Coded Filzers ware dyad in mwd e 00lor Categores, debbed
dark o red ranbiny: 2 Stk inl oftes wer wrtad in 3l

7
B
4

Abiachmend: Stings wise Stlached 19 the main
Fring i bwe chflaeen wiys

__'I'.

__,._i.-rﬂ‘ _‘.v"‘ Kmod direction: Singie, fong, 2nd figure-8 krots were each tied in
J'r twn gilren i deciions
AT FEC AR BELSE LAY
OF MAELEUAL HPT DY
FHOTOR f WSRO BCEET SO0 B (% Slpruce: "ieren i e Ik R, By Gy Loy (W STARF (LA FH

MIT — January 22-23, 2007
khipus
Jean-Jacques Quisquater




torsion
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/ Knot - main cord -

Fig. 2.1

4
Long knot Ty
with 4 turns (L) “]—""
Smik knot (s)

Figure cight knot (E)

Main cord

45

11

IL

pendant

3 L: lon g knot for
units (2 to 9)

O s: simple knot in
other position

3 E: knot like an 8
(Ei hfe used for
units (1)

[ zero: no knot

O in general,
number of 4
digits, with
alignés knots

452
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/ examples

Fig. 213
Main ¢ord

¥ 0 2,164 i)
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/ examples

Fig, 213

Man cord

¥ 0 2,164 i)
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/ Pendants - subsidiary cords -
superior cords

Fig. 2.14

3 7 123 + 112 + 20
} 0 322 + 111

Mun cord
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Bull. Insit. fr. étude& a_.__r_q:!;ines
1992 271 (1): 161-175
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Fig. 3 - Formas de hacer nudos de un quipu, segiin Locke 1978 [1923]:
a) Cuerda principal; b) Lazo para atar las cuerdas colgantes a la principal; ¢) Lazo ajustado;
d) Cuerda subsidiaria, con resumen de cuentas; ¢) Nudo largo {no mids de 9 lazos), sin ajus-
tar; ) Nudo ajustado; g) Nudo sin ajustar; h) Nudo ajustado; i) Nudo sin ajustar; j) Nudo
ajustado; k) Nudo del extremo inferier de la cuerda, sin significado numérico; 1) Nude en
cuerda colgante de una cuerda subsidiaria; 1 a 9: numerales representados en los nudos.
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/ Stamps (Peru, Mexico and Rwanda (!))

[ One of the more
unusual r'unnmeg
cial

elf\'f‘e"? “deslgns s

'rhe cen’r VO
own red and
essenger
|l ui u ecial
eliver

Mexic Sc%r{‘ E3)
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Uses of knots, notations ..

O http://www.earlham.edu/~peters/knotlink.htm

3 http://www.earlham.edu/~peters/knotting/notate. htm
3 http://www.realknots.com/knots/

3 http://www_knotpro.com/knot_ htm

O http://www.realknots.com/links/Q.htm

Tie

Fishing

Marine - boating
Climbing

Scouting

Campin

Speleology
Decorative arts
Shoes

Mathematics (knot theory)
Cryptography (braid)
aso

Qauaaaaaaaag
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/EI Gary Urton Scientists

(J Carrie Brezine
3 Frank Salomon

[ Ascher (Marcia et
Robert)

[ Peru
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O QUIPU
S%anish s(lp<

0 QUIPO
UIPOS c er'd?s de var'i%s cglores con que, haciendo
oS el

O

auaad

diversos nudos,
in

Quipu-khipu ... spelling?

ﬁﬁagoo) mnemonic knotted string device:

indios eru consighaban

ormaciones y hacian sus cadlculos
QIPU
KHIPU: knot in (Southern) quechua
KIPU
Kipuo (esperanto)

de:
en.
S

o] B
DT .

n
nn:

uipu
uipu
aipu

uipu

uipu
iéu:Elﬁ &
uRuny

uipu
pU
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/ links

O Ascher,
http://instructl.cit.cornell.edu/research/quipu-ascher/

O Gary Urton (Harvard)
http://khipukamayuq.fas.harvard.edu/index.html

O Quipucamayuqui
http://www.spanish.sbc.edu/MMLatAm/Quipus.html

MIT — January 22-23, 2007
khipus
Jean-Jacques Quisquater




|

MIT — January 22-23, 2007
khipus
Jean-Jacques Quisquate




a Doing khipus

O mainly cotton

O alpaga wool (lama)
O later included small objects
O numerous colors
O a quipumaker ?

]
"R A
MIT — January 22-23, 2007
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Doing like this?

H&: -Ell-r is .1-
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/khipumaker on the lake Titicaca?




Bull. Inst. fr. Sgtudes andines g
1992 21 (1): 161-175 ?&gﬁf‘mﬁ?&g :ml éﬁ:ﬂdfe

El resto de los conceptos que acompafiaban el trabajo del contador maior
desaparecieron con esos funcionarios, llegando hasta nosotros sdlo fragmentos del
uso de tablas vy guipu, como lo registrd Kauffmann (1971), por ejemplo, en las minas
de Ondores (Fig. 5):

Fig. 5 - Padrion de madera actual (segiin Kauffmann Doig, 1971: 61, Fig. 27).
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Transmission
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ELDO 3E CAPITAU
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CAPAC APO GUAMAN CHAVA, EN TRAJE DE GUERRA
Segunda persona de Topa Inca Yupanqui y abuelo del cronista.
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(from Tupicocha: ad hoc invented tradition?)

ﬁp://WWW.anthropoloqv.wisc.ed u/chaysimire/titulo2/galeria/foto26.htm
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the house of the khipus, Kaha Wayi
(‘Treasury House' or ‘Counting House')

(O Rapaz’'s unique patrimony
consists of a walled precinct
containing the structures
that once made up a system
of control of community
resources usmgl traditional
Andean techno ggy. This
center consisted of a storage
building called Pasa Qullga in
Quechua (‘Seasonal
Storehouse’), and the house
of the khipus, Kaha Wayi
&Trea.sur'y House' or ‘Counting

ouse’).
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http://www.khipurapaz.org/ingles.htm
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Reading khipus
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/
Storing khipus




/

O often together
O in tombs (of the khipumakers?)

O thanks to that it was possible to find

relations between khipus (Urton et Brezine,
2005).
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Uses of khipus
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O accounting: empire or local

O calendar
http://khipukamayuq.fas.harvard.edu/K6_Chacha_Calendar.html

O archives (history, poetry, ..) ?
O messages ?
O « identity label » (Urton, 2005) ...

MIT — January 22-23, 2007
khipus
Jean-Jacques Quisquater




/

O Chachapoyas Khipu: Calendar and related khipu

O The largest khipu found in the Laguna de los
Condores has 762 pendant strings. The arrangement
of pendants is complex, including many loop pendants,
top cords, and top loop pendants. One interpretation
of this khipu is as a calendrical device. This is based
on an arrangement of 730 of the strings into
twenty-four aro%ﬁg made up of approximately 30
Eendanfs each. This leads us to believe that the

hipu is divided into two year-lor139 sections, each
section containing 12 months (2x365 = 730). With
the help of the Khipu Database, it was also found
that two other khipu from Chachapoyas match a
significant four-month section of the large Calendar
khipu. This relation between three khipu’is an
gxcifing development in the investigation of these

evices.
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/ Tuesday January 23

O relations between khipus

O old and recent khipus

O khipus in the world

O databases of khipus

O old sources of informations
O recent progress
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Figure 9. Three matching kKhipu from Laguna de los Candores

Legend: [ ExactMaich | | Close Maich , |iSSREHIESSESH
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Accounting?
The Puruchuco khipus

(Gary Urton)

ipus




URG6-URG67 together

|




MIT — January 22-23, 2007

khipus
Jean-Jacques Quisquater




MIT — January 22-23, 2007
khipus
Jean-Jacques Quisquater




MIT — January 22-23, 2007
khipus
Jean-Jacques Quisquater




BOREOEOF BB OE N BB OE O OB B OF BB OE O E.E 8

2007

khipus
Jean-Jacques Quisquater




URGS

MIT — January 22-23, 2007
khipus
Jean-Jacques Quisquater




URGS
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[

UROG8

(Intro, 13 strings)

i T

4 -

— 1,713
R T
—

_1?-

[20]

3

e 43 4

2

—E-

e 458
e B4}
—

_131

[20]

(2,908) —— 2,904

URODGT

(Intro, 12 strings)

B

Ty o

19 -
4
, —

22 -
3 —
g —

_2-—

— 156 -
13 —
12 4
— [(broken) —

— 133 -

(162}— 161
40 —

[20]
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URG4
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/ URE7

URGE

#9

JLL

URG4

1l

o —t

. URE8

o anumy ce cu, 2007
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/
Old khipus

khipus




/ Quipu de la Huaca San Marcos (Lima)

0 ;\;\Tp:/ /www .geocities.com/huacasanmarcos/quipu.h

(3 Around 650 AC
O Lima

3 2 colors

3 Found in 1959 (?)
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/ http://terraeantiqvaefotos.zoomblog.com/cat/1780

B The Oldestl
R AR Quipu
.': : 3 ..-__.Iﬁ-: : ": : -.‘

O Around 4600 years old

J Found in Caral (Peru, 180
km North of Lima) related
to the civilisation of Caral

O brown cotton strings wound
around thin sticks

Ohttp://terraeantigvaefotos.
zoomblog.com/archivo/2005
/07/17/caral-Peru-Visita-

al-sitio-arqueologic.html

- s .ll:l e -1
1 -I-"l". -I-_.- '.-:-:E r.:'- L =

ry ; -"_'.. .-i.._
; AT T b P
P R !

i " .': '.llr- 1 ¥ |.. * :
3|
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Caral
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Amphitheater of Caral
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/ Other civilisations?

[ Main reference:

O Quipus and witches' knots: The role of the
knot in primitive and ancient cultures
by Cyrus Day

[ text available on internet
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Birket-Smith, Kaj (1966/67) The Circumpacific Distribution of
Knot Records. Folk, 8/9: 15 24.

a .. - -J .ol"...: T s,
i 1.
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/ http://www.geocities.com/pinatubo.geo/mapping.ipg

| ¢

),

— ShellTumpets = ... Spirdl twisted hom
— Nose flutes and gourd whisties ... Knot records
+ Muscd bows wsesese Barkcioth
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O Chez les Arabes ,, éme cordelette a noeuds a longtemps
servi comme gr'oce e de numeration concre e art
contrats et les regus , mais aussi comme s .
O Les, Chinois, ont sans doute eux aussi u i!isé, des ds,ys'r‘mes
analogues de Tecenseme 1 . de,comptabilite et d'archives
pench?n'r,Tres on 'remgﬁ,n g
ine

i pui”’, Histoire de la Chine,
par I'eminent Jesuit epscholar', ,? Martin ).

3 En Ex'rr'ééne Orient, dans I'lle de Yalyama, o ufriliﬁai‘r, il
g,a rl:e e,‘rer'r\Tps, um rocéde ana ocﬂ)qe our faire le
ila j:as récoltfes. Chaque contribudble recevajt de la
art de son er.c;g?tgur' une cordelette a noeuds indiquant
e montant de | impot.
O Au “milieg d'g,siécle ernier” (1850), il semble ﬂue les
e,r"ger:s u Pérou , de la Bolivie et'de | Egua'rj' r,
util scugn'r les qtgpi.gs,gour ompter Ig nombre cxr,umacclngi'i _
es Indiens de’ Bolivie et du Perou de servent aujourd’hui
u chimpu, |'equivalent actuel du quipu.

O A “la fin du siecle dernier” (1900), des cor'deleﬁ?s, a

noeuds efaient egc; fg utilisees Rar' les meumer'ls afin de
cB'orr\p'rabl ler les, |f° erentes transactions avec les

oulangers (deja signale).

O De nos 'oTr's sur |'lle_d'Okinawa, les qi.gvr'ier's utilisent
des cordelettes en paille pour comptabiliser Ieur'é,~
Journees de travail et les’ sommes qui leur sont dies.

O /ascaltec n%wohua/ itzin, the Okinawan warazan, the Bolivian
ﬁﬁz'm u. Sqmoan, bq/if/an, Hawaiian, Tibetan, Bengali,
o.

osan kKnot records
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/ Sources from 17t century

0 E{E’ cirgzs "c\: I:}o?.l 51_ Z The Indian Chronicler" Felipe Guaman Poma de Ayala

Landng uésg;“s’%ﬁezigr e /ge B R R A R
O http: //www kb dk/elib/mss

0 New C r'on

poma/ (complete facsimile, 2004)

ral eca ter the fall of the |re 1'|v the area
ua a |r'> ﬂfa s utX\er‘f erf:vﬁan || efﬁ 19 rg ct‘m
ell o % s aim was ams oma
nce n or' .save ndean eo Tive or'ces 0
m exe jon isease and |on A dm |s os persuasw medfum
'fﬂ ima e cdm ose -page ngs are an integra
par' O0-p ueva or'on/ca y buen ferno.
earch Center

ess ars er' it was com Ie'red in.Lima, Guama ma s au'rogg #"\ ﬂl;

Dii;uscrlgt of 1‘ v gk’arffm?’@sg ogéi’{o?ga ancon & "ﬁeps [’

al
s ir m . f:‘r:'?'}'ler oTa'pede rans n a r'e ou csnm o“
t no AG nd Jor les e r'lo v.sé& a ur'r'
;aefe ?él (¥'a lm i o § g# anusc Was é: eéi ytﬁe n"rer'ne'r gw
5t aPY“' Ferf O Aat Bt ] R B e L
dobierno, ?c e annotation andz blbllography ave een u pdated. 4

O Ly e BederE R e R Sl i (S5
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wampum

O Concordat between the Holy See
and the Mik’'mag Nation," of Nova
Scotia, Canada.

O Wam um was used by many Indian
es in the northeas‘rer'n part of
or'rh America as a way of recording
and sendmg messages. It consns'red of
gur' ple and”white beads made from
he shells of quaho? clams. The beads
were strung in single strands or woven
info "belts™, much like those made on
bead-looms today. The design on each
string or belt indicated the Type of
message being sent and helped the
messenger remember the specific
contents.
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Chimpu (Bolivia, Peru)

15 o e quaive CONSCHNS File o S000 B 2 thousands
i4 - B - -
L SR T T | ]
7 - _asia 6 hundreds
5 ones T
5477 ]
7 tens
g g‘gt7r>5://www.oriqo.com.au/media/pdf/samples books/sss_sample.pdf
O cordon %e hilos torcidos que los chinchasuyos y otros indios traen
en ila cabeza
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/ Warazan (- warasan) - Japon

O http://www.arithmeum.uni-bonn.de/de/events/20

m) &gukamd g’ %hteiul‘.&cé‘ aPnr' oer:'ssog Kugr'a stLITquar'a of the
a uu lon éher' eurcrl\ Q sc r'cxjrhl anese
c gnén r'cxwW e OKinawa c, s in ;h elfmskyu
*Ps ar'e ohe of 1' e very ew aces in an

ere .one tised hes W re onmg Raidfs up to
eginning o e hine een‘r century.

O Japanese Ketsujo of similar construct from Ryu-Kyu
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Barazan and warazan

O http://www.wonder-okinawa. jp/024/english/moji/warazan
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ﬁuipocamayos" or "equipos” or "caytus

O the quipus of today in Peru in the
mountains
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/ Hawal’l

O Jo 3—F°| of voyages and trayels b% fhe rev. Daniel Tyerman
an aeor'qe enhet, esq e rom the London
Missionary socie /iSi elr' £ Fious stations in the

%g%‘f Sea Is ina, c. befween tThe years
a i } e§ an (1832)
! TTH ww omaTh or' esour'ces/ er'm n1832.pdf
ag v lume, ors de CI"I e
urn nr al fj

their m'ro 'rhe lstr'lc‘r aer'ua )

dISCUS ing T ebpowe i e s f1'<1x J cTors are
or'r'ae as being incapable .0 readi
crtieved. st beTg iy 8 o iy

Sy gt <t Keprd T 'g'esf s
R ey
our' to fa ive an =33 at q arts o cor gfemm

are ﬂSSIgrt;led rious district s, made stmchve
anot sy |ffer'en'r nots, hapes sizes,

d colo J’ in #‘ps S'l't'lC as a or"rlon ‘in
1’6!5 sTrl The m r' of do ar's h ﬂ s|:ma<:<as
sa d uarqg 'rar'o 's}l e’i

E , 1S wel de ine
inds, most ingeniously

e above

w'E?s‘,’ r}"sed arﬂs
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Bible ... (Salomon Ganz, 1930)

T he knot in Hebrew literature, or from
the knot to the alphabet

I, INTREODUCTORY .
1. The MNatural and the Mechanical NMemory. — 2. Writing, the DMemory-

Machine. — 3. Knots, the Primitive Nemory-Tools,

I1. KMnoTrs 1M Macic AND SUPERSTITIOM.
4. Magic Knots. — 5. The Magic Koot in Hebrew Literature. — 6. The
Cameo. — 7. The vow, Binding and Loosing. — B. The Magic Knot in the
OQuifin, — 0. The One who Loosens the Fnot,

ITI. HrisToRicalL amMD MnEmonic KmoTs.

1. The Cuaipu. 1. Tweo aspects of the CQuipu. — 1z, The Phylacteries
{ Tephillin). — 13. The Fringes (Sizith). — 14. More Evidence for Moemonic
KEnots in the Bible. — 15. The Rale of the Quipu in the Organization of
Revolts.
IV, MarTHEMATICAL HKMoTs.
1. FEnota in Counting. 7. The FEnot-Abacus. 8. MArabic, Romaong
and Greek Traces of the Knot-Abacus. Articuli. — 1g9. Knotted Cords
as Registers and Accounts,. — 2e. The Publican's Knot in Palestine., —
V. Krnor-LertERs OoR KrnorT-TNUMERALS.
2i. Knot-Receipts. — =z22. The Ghobar-INumerals, or Apices, are called
: FRoman Knots ». — 23. Knot-Letters in the Phylacteries. — z4. Egyptian
and Chinese Knot-Letters. — 25. Conclusion. From the Knot to the Alphabet.
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/ Indians (North America

dedi kel b “' b ERRTRY ".'ﬁﬂ'.'f."l.l" UP L LT WUBLEE Lo v BERL W Lol
) ].%ﬂhtﬂﬂll ﬂ]lll M R, Harrimgton, Sting Records of he Nortues, ndian Notes and
Honograghs, 12 .
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/

OWe know that the natives of the Caroline,
Pelew, and Hawaiian Groups formerl
employed the guipu, or knotted cords, as
mnemonic aids to memory, and that the
same aid was in use among Polynesians
ggner*ally. The Rev. 6. Turner remarks in

is Samoa a Hundred Years Ago, "Tying a
number of knots on a pice of cord was a
common.wa\{‘ of noting and remembering
things, in the absence of a written lan ua?e
amongst the South-Sea-Islanders.” We also
know that the Maori of New Zealand has a
traditional knowledge of the guijpu, known to
him as aho ponapona.
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PO s

THE NEW ZEALAND

JOURNAL OF SCIENCE AND TECHNOLOGY

VOL. IV, No. 2, pp. 67 ?4 1921

POLYN EblAN MNEMON[LS

'Nutes on  the Use of the Qmpus m Pﬁlynesla m
. Former Tlmes, also some Acmunt of the Intmductmn_':_'.'?_;f:

nf the Art nf Wmmg

__ G e
zhELSDDN EEST
nommon MUSEUM. =

Polynesian mnemonics: notes
on the use of quipus In
Polynesia in former times;
also some accounts of the
infroduction of the art of

writin
by Elsdon Best (1921)

[h'r'tp //www.ethnomath.org/r
esources/best1921 pdf]
This article describes
references in early literature
to the use of knotted cords,
or quipu, in Polynesia. In
Hawaii, they seem to have
been used for keeping tax
records. Although no records
of use are extant, the Maori
have two expressnons aho
gonapona an tau ponapona,
hat'mean “"many-knotted
cord," and these are used in
The tale of Whatonga, a
znesmn voyager' of ‘about
years ago. Mark mgh
no‘rches on gourds may have
served a similar pur'pose
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/ Maori quipus (kupu) ?

OQuipu knotted string bundles have been
found in New Zealand and are preserved in
our museums or %:\oken of within the
wharewaananga (Maori schools of learning)
as a form of "lan ua?e. It is quite possible
that some New Zealand quipu’s were used
for sine, tangent and cosine Io%ar'lfhmlc
reference. In New Zealand, 'the string knot
Ian%ua e was called 'kupu" (like quipu).
(ref. Mana Cracknell of the Maori

Wharewaananga).
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/

J Maori symboli m: ein an. account af the origin  as
gration,.. dnac Ao
B K 1 ek
www.e

i}f-’ ] :om{nh org / esources/rou 92.df

s scr'l rese Im oy d in ancient’
e Mcelg‘f" xg m%r'e rich ana ?Wﬁcfﬁgi
wr een sgsg Y q$c wer' crl\rc‘)%vr'\ {‘ 9(
1l hs r'ela 0 com um'ré record} oumls #’

r'n an cer'e 0oCC SIOﬂ

ers were e
descrl ion |s royl $ orate and
or: u sas no'r sfrlngs
e 'rr' c The com ﬂ\;
bers

recor Gr‘l
ar'e a SO cover‘e %
r nu CI“S

used
aT on %p
wer'e r p oye and
md’ ica r'en co ors.
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/

Old sources of
informations




ww.kb.dk/elib/mss/pomal/index-en.ht
12 pages speak about khipus
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Huaman Poma de Ayala, folio 362 - Biblioteca Real de Copenaghe
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/ ~ Nicolino De Pasquale
h¥tR: // www, quipy; it
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/ Nicolino De Pasquale (Pisa)

3 regoit un livre avec des énigmes pour sa Noél 2000

O résoud I'énigme des quipus en 40 minutes (tiens,
tiens),

O utilise les nombres de Fibonacci (1, 2, 3, b),

O Leonardo Pisano (surnom Fibonacci, et encore
bigollo, bon a rien, né et mort a Pise), eduque en
Algérie ou son pere travaille,

O systeme en base 40, car
1x1 + 2x2 + 3x3 + 5x5 = 39

O opérations compliquées mais mathématiquement
correctes

[ devient un héros italien et a des explications pour
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/ Other source

J Garcilaso de la Ve né a Cuzco le 12 avril 1539,
mort le 23 avril 18?6)(.Ne pas confondre avec :'Se

poete.
7 Gorchat O Ts Used vV arbae e b W princssee

eqga ar
Inca Isabel Cﬂimpg O)éllo, gescendan’re e |'Inca
uayna Capac.

O Il réside a Cuzco ju,iqu'en 1560, date deJa ort de
son pere, arf ee ou il part definitivement du Perou
pour s'installer en Espagne.

O C'est le premier grand_ écrivain B,ér'uvien. Ce fut aussi

le premier latino-americajn a ecrire sur I'A’g\erl ue

epuis urope. fe sont les Commentaires Royaux

Comentaqrios Reales), IT' ﬁgngqn' en deux pdrties :
AST?II“C e ses ancetres

a Eremufre sera celle de
maternels, |g seconde cell a conquete 8 erou
et qu'il publie au crepuscule de sa vie en 1609.

3 Ce livre est un témoignage unique sur |'histoire des
Incas avec gng vision"moins europeenne que les
ouvrages publies a cette epoque
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/

Khipus census
(Urton)




/ estimations

O around 730 khipus known in museums

O Gary Urton: around 2000 khipus in the
world (private collections)

O Gary Urton: census in September 2005




/ Europe

[ Amerika Museum, Cuijk, Netherlands 1

O British Museum, London, England 1 1 ASl1l4

[ Deutsche Museum, Munich, Germany 1

O Ethnografiska Museum, Go6teborg, Sweden 17 17 UR113-129
[ Ethnografiska Museum, Stockholm, Sweden 1

[ Ethnographic Museum, Antwerp, Belgium 1

[ Linden Museum, Stuttgart, Germany 1

[ Musée d’'L'Homme, Paris, France 15 11 AS74-84
[ Musée d’Ethnographie, Geneva, Switze 1 1 AS85

[ Museum Voor Landen Volk., Rotterdam, Netherlands 1 1 AS29

[ Museum fur Vélkerkunde, Basel, Switzerland 4 1 AS86

O Museum fur Volkerkunde, Berlin, Germany 298 (4027?) 93 AS97-189
[ Museum fur Vélkerkunde, Freiburg-Im-Breisgau, Ger. 1

[ Museum fur Vélkerkunde, Hamburg, Germany 2

0 Museum fur Vélkerkunde, Leipzig, Germany 10

d %Jqoeym fur Volkerkunde, Munich, Germany 21 18  AS87/N3-96; UR23-
[ Museum fur Vélkerkunde, Vienna, Austria 1 1 AS208

[ Naprstkova Muzeum, Prague, Czechoslovakia 1 1 AS211

[ National Museum, Copenhagen, Denmark 1

[ Niedersachsisches Landesmuseum, Hannover, Germany 4 4 AS10-13
[ Rijksmuseum voor Volkenkunde, Leiden, Netherlands 1 1 UR56

[ Tropen Museum, Amsterdam, Netherlands 1
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aaaaaauaauauaaaaaaaadaaaaann

Amerique du nord

Amer. Museum of Nat. History, New York, N.Y. 48

Beloit College 1
Brooklyn Museum, New York, N.Y. 3
Carlos Museum, Emory Univ., Atlanta, GA 2
Dallas Museum of Art ca. 20

Field Museum of Nat. History, Chicago, Ill.
Furman University, Greenville, S.C.
Haffenreffer Museum, Brown Univ., Bristol, RI
Harris, Leo J., St. Paul, Minn.

Hood Museum of Art, Dartmouth Coll., Hanover, N.H.
Joslyn Art Museum, Omaha, Neb.

Llewellyn, C., Durham, N.C.

Lowie Museum, Univ. of Cal., Berkeley, Cal.
Milwaukee Public Museum, Milwaukee, WI

Museum of Cult. History, UCLA, Los Angeles, CA
Museum of Science, Buffalo, N.Y.

National Museum, Smithsonian, Washington, D.C.
Newark Museum, Newark, N.J.

Peabody Museum, Harvard Univ., Cambridge, M
Peabody Museum, Yale Univ., New Haven, CT

Royal Ontario Museum, Toronto, Ontario

Textile Museum, Washington, D.C.

University Museum, Univ. of Penn., Philadelphia, PA.

bt S ek e

N’-‘ml—ll—li—ll—nwmh‘l—i

- N

4

- N

=g mERem O =R,

—
H

AS190-200

AS35

UR30-31a-c

AS210

AS213
AS214-2
AS212

15

AS201-205; UR32-33

AS206
AS207
AS34

AS30-33
(?)
AS209

AS15-28

:UR40-44
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auuaaaauaaaauaaaauaaaaaaan

Armatambo, Peru ca. 1

Banco Cen. Res.Peru, Lima, Peru
Bruning Museum, Lambayeque, Peru
Centro Mallqui, Leymebamba, Peru
Dauelsberg, P., Arica, Chile

Museo Amano, Lima, Peru

Museo de Arqueo., Azapa, Arica, Chile
Museo Chileno (MCAP), Santiago, Chile
Museo de Ica, Ica, Peru

Museo "Jijon y Caamaiio,” Quito, Ec.
Museo Larco, Lima, Peru

Museo Nac. De Ant./Arq., Lima, Peru
Museo Oro, Lima, Peru

Museo de Pachacamac, Peru

Museo Puruchuco, Ate, Peru

Museo Temple Radicati, Lima, Peru
Nufiez del Prado, O., Cusco, Peru
Rancho de S. Juan, Ica Valley, Peru
Soldi, A., Lima, Peru

Univ. Nac. La Plata, La Plata, Argentina
Univ. San Martin de Porras, Lima

Amerique du sud

0
5
1
3
4

3
1
3
23
27
9
2

3
2
1

2
3

1
7
22
2
5
5
5

3

N — N
—_ ! wN\D\‘a))' ._,oU'leO*'“-hw

UR51-53a-e

UR1-22
AS69-71

AS48-49; UR37-38

UR58A-B

UR35,36, 130-133

AS51-58
AS36-37
UR45-49
AS38-47
UR55

UR60-82
UR85-112
AS59-67
AS72-73

AS50; UR50, 54

UR39
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[ Carmen Beatriz LOZA EHESS (1996-1998)e

[ "'Tyrannie' des Incas et,'n uralsatlon des, Inguens l__j%
00, VICE-TOT UU 71-
2 I-\Hlldleb avlili-ITlial AUu

3« "E] modelo de Max Ighle para el es tudio de Ioa8cbw %3'7)3, la

Iana'flger?neisig 8‘8) = B%ai% e campo

(Lejs”?susfya%wf%cr)cle%s at th I\C/Illjge ﬁ nde, Berlin:
§%V eitrage zurc\?o‘fker l&% |r]1) (7 )?1593558 1 p.
3 Max Uhle (1856-1944)

O « “Juger les chiffres ; statut des nombres et %%ég%ggeg_

OTTTR.Lag € UdIlTsS 1€S I 1)LE IBHL? ? %%!llb
) I I
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Matéeriel etudié

O 734 uiPus connus. dans des muséeg (c|g t
pres de la moitie dans un musee a Berlin

O 2/3 sont en systéme décimal (accounting)
3 environ 200 dans des musées au Pérou

[ seulement 325 décrits scientifiquement
(Urton, Ascher) 9

O trés peu ont une origine connue
O Ascher : environ 200 quipus

3 Urton : environ 200 quipus (recoupement
avec 'aufr'e\f quipus ( P

m dﬁux tiers des, quipus sont dans des
C echonigggvees et bien plus, sans doute,
chez des itants du Pérou)
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/ http://instructl.cit.cornell.edu/research/quipu-ascher

COPNTEN'{Slg)F INTRODUCTION
ages 1-
jjTa?g system to uniquely identify eachCPuins_h_ed quipu description
“Locations of quipus wé examined and detail in these books.
“Locations of quipus we are aware of but have not yet examined
References to other published quipu descriptions

Pages 11-30 . . .
"Geéneral description of quipus and quipu parts
Format and symbols used in our descriptions to represent cord types,
cord placement, cord attachments, cord Ie_ntgth, cord colors, knot
types, knot positions on cords, numerical inferpretations.

ypes of information in observation sections of descriptions:
provenance; . _ _
associated artifacts; special construction features; observed
regularities, or interrelationships based on cord positions, color, knots,
and numerical values INDIVIDUAL QUIPUS

Book I; Pages 31-1155 _ _ -
Individual descriptions of the 191 quipus identified by tags AS10
through AS200

Book Il: Pages 31-132 _ _ .
Individual descriptions of the 15 quipus identified by tags AS201
through AS215
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Museum identification: No. 6271 (Niedersidchsische Landesmuseum,

Hanover .,

Main Cord:

$ 3.

10.
10.
11.
la.
13.

73.

o]

5
5
5
5
5
a
5
5
o
>
0

Cm

West Germany?

color W

"

31

QUIPU AS1O0

top cord (Tl), then space of 1.5 cm

group of 6 pendant
group of 3 pendant
group of 32 pendant
pendant cord (132,
group of 2 pendant
top cord (T2)

group of 3 pendant
group of 3 pendant
pendant cord (222,
pendant cord (2312},

end <

cords (1-6), then space of 0.5
cords (7-92, then space of 0.5
cords (10-12), then space of 0.
then mend in main cord

cords (1&%-=15)

5 am

cords (1L6-18), then space of 0.5 cm

cords (19-212), then space of 1.0 cm

then single knot in main cord

then space of 59 cm
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Cord Knots Length Color Value Subsidiaries
(no.,type,position) (no.,position)

Tl 35(3.5)33L(14.5) 24.5¢ LB:W 33 1:0.5

Tisl 1s(3.0);8L{14.0) 19.0¢ W 18

1 2L(14.5) 39.5¢ RG:W 2
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1.

2,

3.

Observations
A1l cords have end knots making this a well-preserved specimen.
Association by color gives one possible grouping while spacing gives another:
by color groups of 4,3,7,3,1,2; by spacing groups of 6,3,3,6,3,2.
Top cord 2 has value of 21 equaling the number of cords (excluding last two set
off by main cord knot).
The value of top cord 1 plus the value of its subsidiary equals 51. The total
value of the first 7 pendants is 51 and the total value of the next 7 pendants

is 51.
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Database by Gary Urton
http://khipukamayug.fas.harvard.edu/DataTables.html

KDB data as of 08/16/2004 03:09 PM

KHIPU UR9 /7 1000019
Museum Name: Centro Mallqui, Leymebamba, Amazonas
Museum Number: CMA 850/LC1-479

Nickname: none

Provenance: Leymebamba
Region: Chachapoyas
Archive: 100 - Leymebamba

Museum Description: none

Primary Cord

Total Length: 90 cm Beginning: no information  Termination: K - knotted
Color: MB

Final Twist: S Thickness: no information Fiber: CN - cotton

Notes:
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3.0 cm group of 1 knot

6.5 cm group of
20.5 cm group of
25.0 cm group of
31.5 cm group of
39.5 cm group of
44.5 cm group of
56.0 cm group of
58.5 cm group of
60.5 cm group of
61.5 cm group of
62.0 cm group of
64.5 cm group of
68.5 cm group of
70.0 cm group of
76.5 cm group of
76.5 cm group of
78.5 cm group of
78.5 cm group of
82.0 cm group of
82.5 cm group of

2 pendant(s)

4 pendant(s)
7 pendant(s)
5 pendant(s)
3 pendant(s)
3 pendant(s)
1 pendant(s)
1 pendant(s)
2 pendant(s)
1 marker

1 marker

22 pendant(s)
1 marker

30 pendant(s)
8 pendant(s)
1 marker

21 pendant(s)
1 marker

2 pendant(s)
32 pendant(s)

(K1 - K1)

space of 3.0 cm
1-2) space of 13.0 cm
(3-6) space of 3.0 cm
(7 - 13) space of 4.5cm
(14 - 18) space of 6.5 cm
(19 - 21) space of 4.5cm
(22 - 24) space of 10.0 cm
(25 - 25) space of 2.0 cm
(26 - 26) space of 2.0 cm
(27 - 28) space of 1.5cm
(M1 - M1) space of 0.0 cm
(M2 - M2) space of 1.0 cm
(29 - 50) space of 0.0 cm
(M3 - M3) space of 1.5 cm
(51 - 80) space of 0.0 cm
(81 - 88) space of 0.0 cm
(M4 - M4) space of 0.0 cm
(89 -109) spaceof 0.0cm
(M5 - M5) space of 0.0 cm
(110 - 111) spaceof 0.0cm
(112 - 143) spaceof 1.0cm
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/ Decrypting

J decimal (1923 L. Leland Locke)

0 ocke Leland. 1923. The ancient quipu.
The mer'lcan useum of Natural ﬁllstzr)'?

ally 7 : Will Conklin_of th
Textill SAgsgeum Iy Washington, e of The

Pr' poses_the Inca rc‘;url::u 'C I( Ehd%u

reco ords | or'mcmo fnar'y co ¥hcl_1|'

ude e materia oc? or cotto

s an1' 0 £ %s’rr‘l\ng nge wec?sonz g a 5noor
?% 6S Y gar'y glr"ro% en "2‘8%

0 phone‘rlc

O mathematics: Ruth Rodriguez Sotomayor
O Rosetta stone
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Possible?

we have 15 to 20
ranscriptions but the
hipus are lost ...

ANTHROPOLOGY:
racking the Khipu
ode .
Science Magazme |
2003-06-1 Charles
C. Mann
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Martti Parssinen & Jukka Kiviharju

TEXTOS ANDINOS
Corpus de textos khipu

incaicos y coloniales
Tomo I

Acta Ibero-Americana Fennica

INSTITUTO IBEROAMERICANG DE FINLANDIA
&
Drepartamento de Filologia Ezpanola ]
Facultad de Filologia
UNIVERSIDAD COMPLUTENSE 'DE MADRID

Khipus ?

www.iberosaatio.fi/textosandinos.htm
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/

Projects
and recent progress




/ projects

O 1. /improve access to database (queries)

2. statistics: number of occurrences of
digifs, numbers, ..

O

O 3. classification of khipus (similarity)
O 4. substrings
35
a6

. improve data entry (scanning)
. drawing of khipus
O 7. correlation between Inca data and
database
Do%é sinpu'r missing khipus and correct other

3 9. what about colors?
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/ General sources

O http://dduguay.club.fr/index.html (Incas dictionary)

O http://www.sciencemag.org/cgi/content/full/310/5756/1903d
discussions about the problem of errors in associated Khipus
ound by Gary Urton g

O http://en.wikipedia.org/wiki/Inca
O http://www.ethnomath.org/
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Thanks to

Gary Urton

Carrie Brezine
Frank Salomon
Erik et Marty Demaine
Vincent Castus

. QUESTIONS ?
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/

Modele avec malveillance

(copie conforme, confidentialité)
Q!

=] message Gl
10010100111
EMETTEUR |
(Alice)

> RECEPTEUR
(Bob)
\ = transformer ou ajouter redondance : cryptographie




/ Poésie

Je vou r'als voir un lama
e poil serait dor
r'l an comme rg soleil
T Tort com amour,
oux comme a nuee
d*ssnpe I'aurore.
our faire un quupu

Ou Je marquer‘als
s'lunes qui passent
‘r Ies leurs qui meurent.
g'e ion de Cuzco r'ecuellll paB
ﬁes « literat ui"g nca > |IO De
? tura Perugna 3
Traduction de P.G et )
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/// Noeuds

0 dan? la ville de Shuri, les usuriers consignaient le montant de leurs

O Le class: e noeud,au mouchoir, gui r'afr'grﬁh J ng;rr'e merqrour'e
ne ond e 1a siiryivance’ dht ode d'enregistrement .
des éi onnees qu Connut dans fes siecles passes une diffusion quasi

[ On Ic} retrouve dgns Fs |%r'ams des rosaires, tant chrétiens que
recn errr!cms ou es nombre d'invocations ou de prieres a

O C momes 'rlll'JeTams avec 108 r'ams ﬁ couleurs qlver'ses
aucou us com Iexe re sen e eme
es co Iseé' g vml uell 3 adr'esse
rl une our e Ba anc our |sa va, rouge
o r e ma I converti ibe oud |sme

3 B ayluss seains, °fr'Cfgssssfssée;amﬁa:m S sheare

o
%ﬂsemp lel e:l:_ naec'cglljc L %un\@en'fmﬂ%gﬁ ire dvec exactiude enerd g

0 Tou ours en Afrique, | homme ui_pgrt en voyage laisse a son
apoése Une cordelefte a m‘pae nos as 3 gurs
sence. ,@ a, sor e mme en aisa eud chaque
fyour' _connaif Ta date a Iaque ¢ 'Soh mari sera de refour
0

e meme |§ s're qgggr're Hérodoge, fut erg#loxe par
e i

rse dr'lus er' au c ur's d uh er
mlll alr'e i Ialss une co noeu ard

P, g gebatie i b %:"Se;fo S oF sﬁ“i%.é‘ﬁj‘“m"
8151' 1ol ngrr"s u\tiaengus es hoeu ‘r é1é cu1's que le rol

? PSR ML Ded Rl M e,

our i a quanfti e

contenue cjra s un sad réalisafent une serie de noeu
qui fermai

e sac.
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/ Books about khipus

L.f:{ff F = E{iﬁg&; (Z:/%T?Imi(riﬁgls%dean Knotted-String Records,
\ INKA O 003 6 x9in., 216 pp., 21 b&w illus., 24 figures, 5 tables
: N iiky ¢4 O ISBN 0-292-78539-9
: "IL..'Ii'I'[".I'Z'-.'
% ygr < [ Table of Contents

K - O Preface and Acknowledgments _
0 ﬁ\h%zefn}(a @ﬁ\'gﬁ-’? riting, anc? Record Keeping
0 Eh? uﬂﬂ"in%i" yT ggmgand Methods in the Study of
0 ghacpter' 3.. The Physical Components of Khipu

indry Coding
0 Eh%p*rer' 4. The Linguistic Components of Khipu
indry Codmlg . . _
0 Sgﬁegggio?‘. P.\lpu Sign Capacity and Code
7 BRehlErist in The' RRGY TAPSrRedtSs S5y Sem
O Chapter 7. Conclusions
0 éﬁgendix. Tabular Description of Khipu UR19 from
chapoyas

O Notes
O Bibliography
O Index
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The Social Life
of Numbers

& CranaPuias Drviciagry of Fgevbhery
gl Fludosawpedvy 0o s maPei

HIRZIA
QI Z (4
;..ilﬁ...ﬂfﬁﬂ
OAMZH Sk
'JE:EEHE]

Gary Urton

BOE e Cllales pleiy i Fresen e byera sy

aaa aa a aaaaaa a o

1997, ISBN 0-292-78534-8
http://www.utexas.edu/utpress/excerpts/exurtsoc.html

Table of Contents

List of Figures and Tables

Acknowledgments
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2. The Cardinal Numbers and Their Social Relations
Rlu r'dmal Numer'als The Reproduction and Succession of
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5. Quechua Arithmetic as an Art of Rectification
3 é\lu b§ d Arithmetic in Pre-Hispanic and Colonial
ndean es

7. Conclusuons
Appendix: Quechua Number Symbols and Metaphors Notes
Bibliography Index
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Narrative Threads Accounting and Recounting in
Andean Khipu, 2002, ISBN 0-292-76903-2

Edited by Jeffrey Quilter and Gary Urton

aaag

a

aa
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Preface (Jeffrey Quilter

(Pfr't neN%ggkground for the Study of Khipu and

uechua atives
* éﬁﬂy%fé%fw of Spanish Colonial Commentary on Andean Knotted-String Records

* ﬁla‘rs‘/qé ning. ?R}o/%% eL,? guc/‘g,,qgj Memory, and Discourse Structure in Quechua

Part Two. Structure and Information in the Khipu
* 3. A Khipu Information String Theory (William J Conklin)
* 4. Reading Khipu: Labels, Structure, and Format (Marcia Ascher)
X 5. Inka Writing (Robert Ascher)

Eﬂri'TuThr'ee. Interpreting Chroniclers' Accounts of

* go‘g 1rig (ggg/gst%% ,%‘ffﬂ/fséﬁacﬁﬁ‘%’ 19 and Memory According to the Colonial
* 7. Woven Words: The Royal Khipu of Blas Valera (Sabine P. Hyland)

* 8. Recording Signs in Narrative-Accounting th’u/ Gary Urtoh)

* 9 Yncap Cimin Quipococ's Knots (Jeffrey Quilter,

Eﬂri'TuFour'. Colonial Uses and Transformations of the

% 59% th{ét eLg;}/ ece/t 7‘5:/%776(577;/! éﬂ/’aﬁ ff(f}“"“ Readlings during a Sixteenth-Century

x A PG oy ) .
/]_;a,{;elggﬁ )Bocaﬂe_qf'a s Ritual formulario: Khipu Knots and Confession (Regina

Part Five. Contemporary Khipu Traditions
" QBICRB AP ARSI LS (FAaHE SalbmaRy oo T2 1M
* 13 The Continuing Khipu Traditions: Principles and Practices (Carol Mackey)

Contributors
Index

MIT — January 22-23, 2007
khipus
Jean-Jacques Quisquater




/The Cord Keepers: Khipus and Cultural Life in a Peruvian Village

Frank Salomon, Octobre 2004, ISBN 0-8223-3390-2 Paperback

O Preface xvii

B‘rhoebltérr;\r:egﬁ c}’%’ﬂ%o p’},f'og{ﬁ?ﬁ‘"dw" to Tupicocha's Khipu
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Byt 54l g Community,
4. The Tupicochan Staff Code 77
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6. The Patrimonial Quipocamayos of Tupicocha 137
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9. Toward Synthetic Interpretation 237
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/ Mathematics of the Incas: Code of the Quipu
by Marcia Ascher, Robert Ascher
ISBN: 0486295540, 1981-1997, Dover Publications

37V 7R WS

\ O Table of Contents
| i '\ 3 1 Odyssey
i Mathema'tlcs k- O 2 How to Make a Quipu
l il Of the [ncas 3 3 Inca Insistence
: O 4 The Quipumaker
N COde of the QUIPU i O 5 Format, Category, and
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O 6 Hierarchy and Pattern

3 7 Arithmetical Ideas and
Recurrent Numbers

(0 8 A Piece of String

| _ i

Marcia Ascher anci Robert Ascher
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More Infos

O TI.. How cag spin, ply, and knot direction contribute to understanding the
quipu code”

O AU: Ascher-M
O SO: LATIN-AMERICAN-ANTIQUITY. MAR 2005; 16 (1) : 99-111
O DT: Article PY: 2005 IS: 1045-6635

O AB: Essentlalt quipu analysis is | ent|f| ation of the. logical structure of
[ﬂ“ qH é) t% m? rnal rgratlons (f ne data wit |%t at structure.
e nt | cF§>rocess

es on e o,nma%cln de a he colors
acement, an U£ S h pes and
oslitions on 8 H P nd n t dlr%ctlé)nah ve recently .
ecorgg aval therwise we fs%r %ur ere, | ex mine
it %na rm]a In the context o ur u
or these 8urpus ex%e |n W main
cor ers e other cor are un or aI t e cords
naqur|o ort e ar%e r|t S (a out
|rec%|o all % IS also orm QSoeJcen |c kn
Irec ona IS. miXxed are presen e |nd|V|
not directi con orms to an a role in,.the over |c o

}UIpU tis cp%llrt¥hat Spin, .‘W and k/arrecc:jt %nallgloare ROt Che

%UI pu- nba er on a asIS an ot serve t
St gUISh etween quantitative and non-quantitative data.
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/

m III: Fr'o sTe r'ds o bureaucrats: Architecture and information

\ eru
: ERHLEN&'SMERICAN ANTIQUITY. SEP 2003; 14 (3) : 243-
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/

O A 01789333 0011See Contents-Page
e ncan qu Xus

AN
A
3 sv%'l"n?sﬁ—e SE="0CT-NOV 2002; 133 (1-2) : 159-172

A_fr' Jicle
I.E 0839 7857
?35 knotted structures of w?wollen or cotton gords,
were used_as a bureaucratic tool in t gca stab
absense f° wr'l'rmg system, numerals and possi o'rher'
|eces o ? Ema'h [ Were encoded on t e quugus ng
nots into elaborately structure colour%e cor egr
interpretation of the qu CPL:n cop tents is far rorﬁ com
at

-'

iome mfor'ma'rlon on I ematics can edu
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/

ICONKLIN WJ
THE INFORMATION-SYSTEM OF MIDDLE
HORIZON QUIPUS
ANNALS OF THE NEW YORK ACADEMY OF
SCIENCES 385 : 261 1982
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OCalculations with I_I{ears and months in the
Peruvian quipus (His Comparative
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