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Abstract

We continue to consult the Ekagi-Dutch-English-Indonesian Dictionary by J. Steltenpool. Here we

count all the Ekagi entries initiating with a letter. We draw the natural logarithm of the number

of entries, normalised, starting with a letter vs the natural logarithm of the rank of the letter. We

find that the entries underlie a magnetisation curve. The magnetisation curve i.e. the graph of

the reduced magnetisation vs the reduced temperature is the exact Onsager solution of the two

dimensional Ising model in the the absence of external magnetic field.
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I. INTRODUCTION

In one fine morning, one gets up and finds oneself among a set of people talking kukugu

tai, dugu tai, poko kai, topuu tai, tubu kai, ..., uttering words all ending in a vowel, one

should be sure that one is in the midst of the Ekagis. The Ekagi language is spoken by

around sixty thousand people in the Western New Guinea. The alphabet is composed of

fifteen letters. In the Ekagi language, Konaijo means beard, moustache, kowai-a means to

dry, gowai means recitative song, momoo means samll peice of pork, momogo tai means to

turn around, naama means uncle, naida means dining table, noni means wood caterpillar,

pija means wood, taka means wooden fork, tobe-tobe means neatly dressed, tobino means

clump, tito means buoy in water, tikii means flame, tumi is a kind of banana, waani means

a kind of song, wani tai means to perform a kind of song, muti means price, mukaa means

lemon, maumi means stone axe, mawai means chopping knife, mukai-a means to roll out,

mana means language, me means man, Ekagi means the real man, me mana means the

Ekagi language, mitei means grain, mátabo tai means to plant again, oopu means wind and

so on and so forth. In this article, we continue to study magnetic field pattern, behind the

Ekagi language, here all Ekagi entries of the Ekagi-Dutch-English-Indonesian Dictionary by

J. Steltenpool, [1].

We have started considering magnetic field pattern in [2], in the languages we converse

with. We have studied there, a set of natural languages, [2] and have found existence of a

magnetisation curve under each language. We have termed this phenomenon as graphical

law. Then, we moved on to investigate into, [3], dictionaries of five disciplines of knowledge

and found existence of a curve magnetisation under each discipline. This was followed by

finding of the graphical law behind the bengali language,[4] and the basque language[5].

This was pursued by finding of the graphical law behind the Romanian language, [6], five

more disciplines of knowledge, [7], Onsager core of Abor-Miri, Mising languages,[8], Onsager

Core of Romanised Bengali language,[9], the graphical law behind the Little Oxford English

Dictionary, [10], the Oxford Dictionary of Social Work and Social Care, [11], the Visayan-

English Dictionary, [12], Garo to English School Dictionary, [13], Mursi-English-Amharic

Dictionary, [14] and Names of Minor Planets, [15], A Dictionary of Tibetan and English,

[16], Khasi English Dictionary, [17], Turkmen-English Dictionary, [18], Websters Universal

Spanish-English Dictionary, [19], A Dictionary of Modern Italian, [20], Langenscheidt’s
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German-English Dictionary, [21], Essential Dutch dictionary by G. Quist and D. Strik, [22],

Swahili-English dictionary by C. W. Rechenbach, [23], Larousse Dictionnaire De Poche for

the French, [24], the Onsager’s solution behind the Arabic, [25], the graphical law behind

Langenscheidt Taschenwörterbuch Deutsch-Englisch / Englisch-Deutsch, Völlige Neubear-

beitung, [26], the graphical law behind the NTC’s Hebrew and English Dictionary by Arie

Comey and Naomi Tsur, [27], the graphical law behind the Oxford Dictionary Of Media

and Communication, [28], the graphical law behind the Oxford Dictionary Of Mathematics,

Penguin Dictionary Of Mathematics, [29], the Onsager’s solution behind the Arabic Sec-

ond part, [30], the graphical law behind the Penguin Dictionary Of Sociology, [31], behind

the Concise Oxford Dictionary Of Politics, [32], a Dictionary Of Critical Theory by Ian

Buchanan, [33], the Penguin Dictionary Of Economics, [34], the Concise Gojri-English Dic-

tionary by Dr. Rafeeq Anjum, [35], A Dictionary of the Kachin Language by Rev.O.Hanson,

[36], A Dictionary Of World History by Edmund Wright, [37], behind Ekagi words in Ekagi-

Dutch-English-Indonesian Dictionary by J. Steltenpool and the Onsager’s solution, [38],

behind A Dictionary Of Plant Sciences by Michael Allaby, [39], respectively.

The planning of the paper is as follows. We give an introduction to the curve of magneti-

sation of Ising model in the section II. In the section III, we describe the graphical law

analysis of the entries of the Ekagi-Dutch-English-Indonesian Dictionary, [1]. Section IV is

Acknowledgment. The last section is the Bibliography.

II. MAGNETISATION

The two dimensional Ising model, [40], in the absence of external magnetic field is prototype

of an Ising model. In case of square lattice of planar spins, one spin interacts with four other

nearsest neighbour spins i.e. on an average to another one spin. Below a certain ambient

temperature, denoted as Tc, the two dimensional array of spins reduces to a planar magnet

with magnetic moment per site varying as a function of T
Tc
. This function was inferred, [46],

by Lars Onsager way back in 1948 and thoroughly deduced thereafter by C.N.Yang, [49].

This function we are referring to as Onsager solution. Moreover, systems, [47], showing

behaviour like Onsager solution is rare to come across. Graphically, the Onsager solution

appears as in fig.1.
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To have a comprehension, let us imagine an arbitrary lattice, with each up spin assigned a

 0

 0.2

 0.4

 0.6

 0.8

 1

 0  0.2  0.4  0.6  0.8  1

red
uc

ed
 m

ag
ne

tisa
tio

n

reduced temperature

Onsager solution

FIG. 1. Reduced magnetisation vs reduced temperature curves for exact solution of two dimensional

Ising model, due to Onsager, in the the absence of external magnetic field

value one and a down spin a value minus one, with an unspecified long-range order parameter

defined as above by L = 1
N
Σiσi, where σi is i-th spin, N being total number of spins. L

can vary from minus one to one. N = N+ + N−, where N+ is the number of up spins,

N− is the number of down spins. L = 1
N
(N+ − N−). As a result, N+ = N

2
(1 + L) and

N− = N
2
(1− L). Magnetisation or, net magnetic moment , M is µΣiσi or, µ(N+ −N−) or,

µNL, Mmax = µN . M
Mmax

= L. M
Mmax

is referred to as reduced magnetisation. Moreover,

the Ising Hamiltonian,[40], for the lattice of spins, setting µ to one, is −ϵΣn.nσiσj −HΣiσi,

where n.n refers to nearest neighbour pairs.

At a temperature T, below a certain temperature called phase transition temperature, Tc,

for the two dimensional Ising model in the absence of external magnetic field i.e. for H

equal to zero, the exact, unapproximated, Onsager solution gives reduced magnetisation as

a function of reduced temperature as, [46], [48], [49], [45],

M

Mmax

= [1− (sinh
0.8813736

T
Tc

)−4]1/8.

and appears as in fig.1.
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letter A B D E G I J K M N O P T U W

number 950 518 598 933 485 478 523 1042 898 309 430 684 732 435 435

splitting 565+385 386+132 455+143 610+323 396+89 293+185 364+159 798+244 554+344 192+117 243+187 517+167 615+117 291+144 365+70

TABLE I. The Ekagi language entries: the first row represents letters of English alphabet in the

serial order, the second row is the respective number of entries, the third row describes the splitting

of entries.

III. ANALYSIS OF ENTRIES OF THE EKAGI-DUTCH-ENGLISH-INDONESIAN

DICTIONARY BY J. STELTENPOOL

The Ekagi language alphabet is composed of fifteen letters. We count all the entries, [1], one

by one from the beginning to the end, starting with different letters. We have counted the

headwords which appear starting with different letters in a section belonging to a particular

letter in our previous paper, [38]. Here, we count all entries. Here we include also the

sentences. The result is the table, I. To clarify, we have counted all entries initiating with

the letter A, in their proper positions, from the section for the letter A. The number is five

hundred sixty five. Second, we have enlisted all entries initiating with the letter A which has

not appeared in their proper positions in the section belonging to A and all entries beginning

with the letter A from the sections for the letters B, D,..W. Then we have removed from

the list entries already appearing in the section belonging to A, in their proper positions.

Then we have counted the number of the entries in that list. The number is three hundred

eighty five. As a result total number of words beginning with the letter A is nine hundred

fifty. This exercise was then followed for the letters B, D,...W. The result is the table, I.

Highest number of entries, one thousand forty two, starts with the letter K followed by

entries numbering nine hundred fifty beginning with A, nine hundred thirty three with the

letter E etc. To visualise the pattern of change of number of entries along the the letters

initiating with, we draw the number of entries vs. sequence number of the respective letters

in the fig.2.

For the purpose of exploring graphical law, we assort the letters according to the number

of entries, in the descending order, denoted by f and the respective rank, denoted by k,

[50]. Moreover, we attach a limiting rank, klim, and a limiting number of entries. The
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FIG. 2. The vertical axis is number of entries of the Ekagi language and the the horizontal axis

is the respective letters of the Ekagi alphabet. Letters are represented by the sequence number in

the English alphabet beginning with A.

limiting rank is maximum rank plus one, denoted as klim or, kd. Here it is fifteen and the

limiting number of entries is one. As a result, k is a positive integer starting from one and

both lnf
lnfmax

and lnk
lnklim

varies from zero to one. Then we tabulate in the adjoining table, II

and plot lnf
lnfmax

against lnk
lnklim

in the figure fig.3. We then ignore the letter with the highest

number of entries, tabulate in the adjoining table, II and redo the plot, normalising the lnfs

with next-to-maximum lnfnextmax, and starting from k = 2 in the figure fig.4. This program

then we repeat up to k = 3, resulting in figures up to fig.5.
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k lnk lnk/lnklim f lnf lnf/lnfmax lnf/lnfn−max lnf/lnf2n−max

1 0 0 1042 6.949 1 Blank Blank

2 0.69 0.255 950 6.856 0.987 1 Blank

3 1.10 0.406 933 6.838 0.984 0.997 1

4 1.39 0.513 898 6.800 0.979 0.992 0.994

5 1.61 0.594 732 6.596 0.949 0.962 0.965

6 1.79 0.661 684 6.528 0.939 0.952 0.955

7 1.95 0.720 598 6.394 0.920 0.933 0.935

8 2.08 0.768 523 6.260 0.901 0.913 0.915

9 2.20 0.812 518 6.250 0.899 0.912 0.914

10 2.30 0.849 485 6.184 0.890 0.902 0.904

11 2.40 0.886 478 6.170 0.888 0.900 0.902

12 2.48 0.915 435 6.075 0.874 0.886 0.888

13 2.56 0.945 430 6.064 0.873 0.884 0.887

14 2.64 0.974 309 5.733 0.825 0.836 0.838

15 2.71 1 1 0 0 0 0

TABLE II. The Ekagi language entries: ranking, natural logarithm, normalisations
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FIG. 3. The vertical axis is lnf
lnfmax

and the horizontal axis is lnk
lnklim

. The + points represent the

entries of the Ekagi language The reference curve is the Onsager solution.

FIG. 4. The vertical axis is lnf
lnfnext−max

and the horizontal axis is lnk
lnklim

. The + points represent

the entries of the Ekagi language The reference curve is the Onsager solution.
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FIG. 5. The vertical axis is lnf
lnfnextnext−max

and the horizontal axis is lnk
lnklim

. The + points represent

the entries of the Ekagi language The reference curve is the Onsager solution.
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A. conclusion

From the figures (fig.3-fig.5), we observe that the entries of the Ekagi language, [1], underlies

the Onsager solution.

Moreover, the associated correspondence is,

lnf

lnfn−max

←→ M

Mmax

,

lnk ←→ T.

k corresponds to temperature in an exponential scale, [51].

IV. ACKNOWLEDGMENT

We have used gnuplot for plotting the figures in this paper.

[1] J. Steltenpool, Ekagi-Dutch-English-Indonesian Dictionary, The Hague-Martinus Nijhoff 1969.

J. Steltenpool-978-90-04-28686-3.

[2] Anindya Kumar Biswas, ”Graphical Law beneath each written natural language”,

arXiv:1307.6235v3[physics.gen-ph]. A preliminary study of words of dictionaries of twenty six

languages, more accurate study of words of dictionary of Chinese usage and all parts of speech

of dictionary of Lakher(Mara) language and of verbs, adverbs and adjectives of dictionaries

of six languages are included.

[3] Anindya Kumar Biswas, ”A discipline of knowledge and the graphical law”, IJARPS Volume

1(4), p 21, 2014; viXra: 1908:0090[Linguistics].

[4] Anindya Kumar Biswas, ”Bengali language and Graphical law”, viXra: 1908:0090[Linguistics].

[5] Anindya Kumar Biswas, ”Basque language and the Graphical Law”, viXra: 1908:0414[Lin-

guistics].

[6] Anindya Kumar Biswas, ”Romanian language, the Graphical Law and More”, viXra:

1909:0071[Linguistics].

[7] Anindya Kumar Biswas, ”Discipline of knowledge and the graphical law, part II”,

viXra:1912.0243 [Condensed Matter],International Journal of Arts Humanities and Social Sci-

ences Studies Volume 5 Issue 2 February 2020.

10



[8] Anindya Kumar Biswas, ”Onsager Core of Abor-Miri and Mising Languages”, viXra:

2003.0343[Condensed Matter].

[9] Anindya Kumar Biswas, ”Bengali language, Romanisation and Onsager Core”, viXra:

2003.0563[Linguistics].

[10] Anindya Kumar Biswas, ”Little Oxford English Dictionary and the Graphical Law”, viXra:

2008.0041[Linguistics].

[11] Anindya Kumar Biswas, ”Oxford Dictionary Of Social Work and Social Care and the Graph-

ical law”, viXra: 2008.0077[Condensed Matter].

[12] Anindya Kumar Biswas, ”Visayan-English Dictionary and the Graphical law”, viXra:

2009.0014[Linguistics].

[13] Anindya Kumar Biswas, ”Garo to English School Dictionary and the Graphical law”, viXra:

2009.0056[Condensed Matter].

[14] Anindya Kumar Biswas, ”Mursi-English-Amharic Dictionary and the Graphical law”, viXra:

2009.0100[Linguistics].

[15] Anindya Kumar Biswas, ”Names of Minor Planets and the Graphical law”, viXra:

2009.0158[History and Philosophy of Physics].

[16] Anindya Kumar Biswas, ”A Dictionary of Tibetan and English and the Graphical law”, viXra:

2010.0237[Condensed Matter].

[17] Anindya Kumar Biswas, ”Khasi English Dictionary and the Graphical law”, viXra:

2011.0011[Linguistics].

[18] Anindya Kumar Biswas, ”Turkmen-English Dictionary and the Graphical law”, viXra:

2011.0069[Linguistics].

[19] Anindya Kumar Biswas, ” Webster’s Universal Spanish-English Dictionary, the Graphical law

and A Dictionary of Geography of Oxford University Press”, viXra: 2103.0175[Condensed

Matter].

[20] Anindya Kumar Biswas, ”A Dictionary of Modern Italian, the Graphical law and Dictio-

nary of Law and Administration, 2000, National Law Development Foundation”, viXra:

2107.0171[Condensed Matter].

[21] Anindya Kumar Biswas, ”Langenscheidt’s German-English English-German Dictionary and

the Graphical law”, viXra: 2107.0179[Linguistics].

11



[22] Anindya Kumar Biswas, ”Essential Dutch dictionary by G. Quist and D. Strik, the Graphical

law Classification”, viXra: 2108.0040[Linguistics].

[23] Anindya Kumar Biswas, ”Swahili, a lingua franca, Swahili-English Dictionary by C. W.

Rechenbach and the Graphical law”, viXra: 2108.0101[Linguistics].

[24] Anindya Kumar Biswas, ”The French, Larousse Dictionnaire De Poche and the Graphical

law”, viXra: 2109.0080[Linguistics].

[25] Anindya Kumar Biswas, ”An Arabic dictionary: ”al-Mujam al-wáfi” or, ”adhunik arabi-bangla
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