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Abstract: Masdariyecizade Huseyin Efendi, one of the lecturers at Mithendishane-i Berri-i Himayun (The
Imperial School of Military Engineering), wrote a treatise in h.1238/c.1822 on the ancient problem of
trisecting an angle smaller than ninety degrees using Euclidean geometry. This famous problem has its roots
in the ancient Greek. The treatise contains an assumed solution to the problem by using tools of Euclidean
geometry, a straightedge (an unmarked ruler) and a compass. The proof is recorded under the signatures
indicating the approval of the engineering faculty. The available academic literature on this treatise generally
contains comments denigrating the work, the author and the scholarly environment of the period based on
the claim that it had already been proven at the time Hiiseyin Efendi published his treatise, that a positive
result could not be reached with the limited tools used in the solution. All this contemporary research is
originated from a sole source, Salih Zeki Bey’s articles on the subject written a century ago, the accuracy
of which is debatable in terms of its contents. This study focuses on the claims based on this common
source as well as the history of the solution to the problem, and thus provides a correction to the erroneous
information on the subject.
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Background

The problem of trisecting the angle smaller than a right angle is one of the most well-
known geometry problems of antiquity, along with doubling the volume of a cube,
drawing a square equal to the area of a circle, and drawing a regular heptagon. The
rule for these problems is that the solution should be obtained by using only the two
tools of Euclidean geometry, a straightedge and a compass. A straightedge is a ruler
that does not have any measurement marks on it, but only allowing one to draw a

straight line. The compass is used to draw a circle with a radius of a given length.

The names of these problems are still remembered for more than two thousand
years as they occupied the minds and time of many famous mathematicians in
every period and civilization until it was concluded that their solutions were
impossible. Some mathematicians tried to find evidence for the impossibility of
solutions, while others pursued a positive result. We now know that solutions
to these problems are impossible under the given conditions, but it was only
in the middle of the nineteenth century that mankind reached this conclusion.
The story of a two thousand years old problem is quite long. The historical process
of the problem of trisecting the angle and other problems in the East and West can
be found in many popular and academic publications. The works around which
this study will shape are Masdariyecizade Hiuiseyin Efendi’s treatise titled Teslis-i
Zaviye and Kavs, published in h.1238/c.1822, and Salih Zeki’s series of articles
titled “Teslis-i Zaviye Mes'elesi” (The Problem of Teslis-i Zaviye), published in the
Resimli Gazete in j.1307/c.1891.

Masdariyecizade Seyyid Hiiseyin Efendi and Teslis-i Zaviye and Kavs

There is not sufficient information about the life of Masdariyecizade Seyyid
Huseyin Efendi (d. around h.1240/c.1825). We learn some little information
from the preface of his treatise that he served as a high rank lecturer (serhalife) at
Miuhendishane-i Berri-i Himayun. He taught at Mithendishane for more than thirty
years and was promoted to the fifth senior lecturer.! From the few documents in
the State Archives, we learn that he was involved in various tasks in the army and

reinforcing military fortifications from time to time together with other lecturers

1 Ekmeleddin ihsanoglu vd., Osmanl Matematik Literatiirii Tarihi 1 (Istanbul: IRCICA, 1999), 273.
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and engineers of Muhendishane. The efforts to reinforce the castles of Silistra,
Nicopolis, Turnu, Braila, and the Sulina Walls in the Balkans were among these
tasks.? His known mathematical works include Mesaha ve Miisellesat (Measuring
and Triangles) and the treatises titled Teslis-i Zaviye ve Kavs (Trisecting the Angle
and Arc). The latter will be the subject of this study.

The note recorded at the end of the treatise of Teslis-i Zaviye and Kavs, reads
“tamma tab® hadhihi al-risala bi-*awn rabb al-bariyye bi-ma‘rifat Ibrahim Sa’ib mudir-i
Dar al-Tiba ‘a fi awsdat Rabi‘ al-awwal li-sana thaman wa thalathin wa miatayn wa
alf. As we understand from this, the printing was completed at Daru’t-Tiba‘a in
the middle of the month of Rabi‘ al-avval in h.1238. The date corresponds to the
end of the year ¢.1822.

In the preface, after the classical words of hamdala and salvala, Huseyin Efendi
begins to explain the reason for writing his work. He states that the problem of
trisecting a plane angle or an arc segment with the help of geometry (i.e. only lines
and circular curves are to be used in the solution) is a well-known problem that has
been studied by philosophers, astronomers, geographers and engineers as well as
mathematicians since ancient times. Moreover, he is aware that Encyclopédie, the
celebrated encyclopedic work published by Jean Le Rond D’Alambert (d.1783) and
Denis Diderot (d. 1784), along with many other geometry books, states that this

problem is unsolvable.

“... Ma Tum ola ki fiinun-i hikemiyye ve ‘ulum-i riyaziyye ashabindan gerek hiikemd-i miite-
kaddimin ve hiikemd-i miite ahhirin ve gerek ehl-i hey'et ve ehl-i cografya ve gerek bi'l-ciimle
milel-i ahar miihendisleri beynlerinde devr-i Adem'den bu tarihe gelince aramlagelub hendese
tarikiyle bir zaviye-i musattahay yahud bir kavst miitesaviyeten i ciiz'e taksim itmek bu-
lunamamasg oldig1 miitevatir ve meshur oldigindan ekser hendese kitablarinda ‘adimi’l-im-
kan deyu tahrir ve tastir itmeleriyle ve halen Avrupa diivelinig beyninde karib ‘asirda cemi
‘ulum-i fiinunu samil te’lif iyledikleri Enciklopedya [Encyclopédie] nam kitabig ‘ulum-i ta Ti-
miyyesinig cild-i evvelinde tasrih olundig tizere mutlakan bir zaviyenig yahud bir kavsig mii-
tesaviyeten ii¢ ciiz'e taksimi ve bir muka ‘abig di ‘fina miisavi muka ‘ab-1 dhar ingdast ve bir
da’ireye miisavi bir murabba * resmi bi’l-hendese ild yiimna haza gelen miihendisin bulama-

diklarini tasrih etmegle...”

2 Devlet Arsivleri Bagkanhgi Osmanli Arsivi (OA) Cevdet Askeriye (C.AS) 590/24845 ve 670/28165; OA,
Cevdet Nafia (C.NF) 14/692; OA, Cevdet Maarif (C.MF) 33, 1641.

3 Hiiseyin Efendi, Teslis-i Zaviye ve Kavs, (Istanbul: Dari't-Tiba‘a, h.1238), 34.
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“It is well known that the scholars of the philosophical sciences and the mathematical
sciences, both the earlier scientists and the later scientists, as well as the astronomers
and geographers, or mathematicians of all other nations have been sought for a solu-
tion to the problem of trisecting the plane angle or arc by means of geometry, and it is
famous and told by everyone that a solution could not be found since the time of Adam
to the present day. As it is written in most of the geometry books, the solution is not
possible, and as it is explained in the part of learned sciences of the first volume of the
book called Encyclopedia, which still contains all the knowledge and sciences among the
European states, that the mathematicians could not definitively find the solution until
now for the problems of trisecting the angle or the arc, doubling the cube and squaring

the circle...”*

After mentioning this worldwide search and thus the importance of the
problem, Hiseyin Efendi adds that a solution to the problem has been sought for
thirty years at Muhendishane, and even Usil-i Hendese, the Turkish translation
of the Elements prepared by the Head Lecturer (Baghoca) Hiiseyin Rifki Tamani,

states that it is not possible to solve the problem:

“...ve otuz seneden beru Miihendishdane-yi Himayun'da dahi bu mevadd-i selaseden teslis-i
zaviye maddesi aramlagelub ve lisan-1 Tiirki iizere Uklidis terciimesi olan Usul-i Hendese
kitabinda dahi tigiincii makalesinig yirmi tictincii da ‘va-yr ‘amelisinig tenbihinde mutlakan
da’ireden bir kavst hendese-i ma ‘lume tariki iizere miitesaviyeten iic ciiz'e taksim itmek a ‘di-
mii'l-imkdandir deyu musarrah ve mestur iken ve bu maddenig hendese tarikiyle ‘adimii’l-im-

kan oldigi beyne’l-hiikema ve beyne’l-miihendisin meshur ve miitevatir ise de...”

“For thirty years, a way of trisecting the angle has been searched for at Muhendishane-i
Humayun. Even in the Turkish translation of Euclid, Usul-i Hendese, in remark of the
twenty-third theorem of the third article, it is clearly said and written that it is not
possible to trisect an arc from a circle with a known geometrical way. However, it is still
popular and controversial among scientists and mathematicians that the solution of

this problem is impossible in geometry...”

Obviously, there was still an expectation that the problem could be solved
positively since these claims of impossibility were not based on evidence. As a
matter of fact, Sayyid Hiiseyin Efendi says that he was able to solve this supposedly
impossible problem thanks to the help of Allah, the miracle of the Prophet’s

4 Hiseyin Efendi, Teslis-i Zaviye ve Kavs, 3-4.
5  Hiseyin Efendi, Teslis-i Zaviye ve Kavs, 4-5. Usul-i Hendese'de ilgili kisim icin bkz. Hiiseyin Rifki Tamani,
Usil-i Hendese, (Istanbul: Mekteb-i Harbiye-i $ahane Matbaasi, h.1269), 89.
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prophecy and the effect of the blessing of the justice of Sultan Mahmud II, who

was on the throne at that time:

“...hamden stimme hamden Cenab-1 Hakim-i Mutlak-1 Vacib Te ‘alamg ‘indydti ve du ‘dlemde
sebeb-i necatimiz olan ‘aleyhi’s-saldt ve’s-selam Efendimiz Hazretlerinig mu ‘cize-i niibiivvet-
leri ve halen serir-ara-y1 erike-i sevket cihan-bani ve revnak-efzda-y1 saltanat satvet-i hakani
nasir-1 1slah-1 musalih ‘1bad-1 kami “i ehli’l-bagi ve'l-fesad hafiz-huze-i din-i miibin haris-i
memalik-i miislimin el-mii'eyyed bi-te’bid-i subhani ve’l-muvaffak bi-tevfik-i rabbani sultanu’l
berreyn ve hakanu’l bahreyn hadimii'l-Haremeyni’s-Serifeyn illa hiive’s-sultan ibni’s-sultdn ib-
ni’s-sultan es-Sultdan Mahmud Han Gazi ibni’s-Sultan ‘Abdu’l-Hamid Han Gazi ibni’s-Sultan
Ahmed Han Gazi etdlallahu ‘omrehu ve ebed saltanatehu ve eyyedallahu miilkehu ve enfe?
hiikmehu hazretlerinin mahza kuvvet-i tali‘ civan-baht dara-dirdyet ve te’sir-i semere-i ma
deletleri olarak bu ‘abd-i bi¢are-i ‘dciz ve ahkar ve bende-i nagiz ve kemter Masdariyecizade
Seyyid Hiiseyin kullari Miihendishdane-i Hiimayun'da serhalifelik hidmet-i celileleriyle miistah-
dem oldigim ecilden otuz seneden beru ishu ‘adimii’l-imkdan deyu hendese kitablarinda mestar
olan ve bunca miiddetten beru hendese tarikiyle zafer-yab olunmayan mutlakan bir zaviyenin

yahud bir kavsin miitesaviyeten iig ciiz'e taksimi hususuna zafer-yab olub...”

“With the help of the Almighty God and the miracles of the prophethood of the Holy
Prophet (peace and blessings of God be upon him), who is the reason for our salvation
in the two worlds, and as a result of the consequences of the justice of Sultan Mah-
mud Khan Ghazi, son of Sultan Abdu’l-Hamid Khan Ghazi, son of Sultan Ahmad Khan
Ghazi, who still adorns the great throne, protects the world, enhances the beauty of
the sultanate, the irresistible power belonging to the sovereign, and the helper of the
reform of the reformers, the one who expelled the rebels and mischief-makers, the pro-
tective helmet of the religion, the protector of the kingdom of the Muslims, the Sultan
of the two continents and the ruler of the two seas, the servant of Haramayn al-Shari-
fayn, backed by the eternalization of Allah (swt), and successful with the support of
Allah (swt), this wretched, helpless and despicable servant and insignificant and in-
complete slave, I, Masdariyeci Seyyid Hiiseyin, as the head caliphate at Mithendishane-i
Humayun, have achieved the problem of dividing an angle or arc into three equal parts,
which has been called impossible in geometry books for thirty years and has not been

solved by geometric methods for all this time.”¢

The date he gives for his success is Shaban 13th, h.1237. He also mentions
that he made his solution confirmed and registered by the lecturers and caliphs of

Miihendishane-i Humayun:

6  Hiiseyin Efendi, Teslis-i Zaviye ve Kavs, 5-6.

87



NAZARIYAT

“...tarih-1 hicret-i nebeviyyenig isbu bin iki yiiz otuz yedi senesi sa ‘ban-1 serifig on tigiincii giinii
hendese tariki ile mutlakan bir kavs: miitesaviyeten ti¢ ciiz'e taksim itmek miimkiin oldig1 yed-i
‘acizanem ile bulunmagin Miihendishdne-i Hiimayin'un ciimle havdcesi ve hulefa efendiler

kullarina da ‘va-y1 mezkirenig bi'l-burhani’l-hendesi ishat olundigi imza ve temhir itdirilub...”

“On the thirteenth day of Shaban the year one thousand two hundred and thirty-seven of
Hijri calendar, I showed that it was definitively possible to trisect an arc with the help of
geometry with my weak power, and all the lecturers and caliph masters of Muhendishane-i

Humayun signed and sealed that the mentioned case is proved with the geometry..””

In the printed version of the work, there is indeed a list of the lecturers who
approved and signed the solution at the end of the first part. On this signature

page we find the following statements:

“Bunca miiddetden beru hendese tarikiyle bulunmayub cemi * hitkema ve miihendisinig miis-

Y

kili olan teslis-i zaviye yahud teslis-i kavs maddesi cemi ‘i ‘tirazdan salim olarak hendese tari-
kiyle hall olunub Miihendishéane-i Hiimayun'da ciimle muvdcehesinde bi’l-burhani’l-hendese
ishat olundugunu miibeyyen isbu mahalle imza olundu.

Seyyid ‘Ali Serhace-i Miihendishane-i Hiimayun

Yahya Naci Hace-i Sani-yi Miihendishane-i Himdyun

Seyyid Mehmed Hace-i Salis-i Miihendishane-i Hiimdyun

Seyyid ‘Abdu’l-Halim Hace-i Rabi i Miihendishdane-i Himayun

Seyyid ‘Ali Halife-i Sani-yi Miihendishane-i Hiimayun

El-Hac Seyyid ‘Omer Halife-i Salis-i Miihendishane-i Hiimdyun

Mahmud Halife-i Rabi i Miihendishdne-i Hiimayin”

“Here put the signs to show that the question of trisecting the angle or the arc, for whi-
ch a solution had not been found by geometric methods for so long and which had been
a difficulty for all scholars and geometricians, was solved by geometric methods, geo-
metrically in the presence of all Muhendishane-i Humayun, free from all objections.”
Sayyid Alj, the head lecturer of Muhendishane-i Humayun.

Yahya Naci the second lecturer of Muhendishane-i Humayun

Seyyid Mehmed, the third lecturer of Muhendishane-i Humayun

Sayyid ‘Abdu’l-Halim, the fourth lecturer of Muhendishane-i Humayun

Sayyid ‘Alj, the second caliph of Muhendishane-i Humayun

el-Hac Sayyid ‘Omer, the third caliph of Muhendishane-i Humayun

Mahmud, the fourth caliph of Muhendishane-i Humayun”

7  Hiseyin Efendi, Teslis-i Zaviye ve Kavs, 6-7.
Hiiseyin Efendi, Teslis-i Zdviye ve Kavs, 22.
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Huseyin Efendi also mentions the possible benefits of his solution to other
problems that would be solvable by trisecting the angle with Euclidean geometry in
the preface. It is undoubtedly a source of pride that such a famous problem, which
has not been solved for such a long time, has been proved at the Muhendishane of
the Ottoman Empire. To prevent the solution from falling into the hands of the
Europeans and being claimed by them, he concludes the preface with his intention
to present it to the Sultan, and his wish that it will be recorded by a chronicler to
protect the copyrights and be printed in the official printing house and distributed

to all libraries, thus making it available to those interested.

“...zaman-1 medideden beru miigkil ve ‘adimii’l-imkdn olan madde bi’l-burhani’l-hendesi hall
olunub miimkiin olmagin ve ishu teslis-i zaviye maddesi yahud teslis-i kavs isti ‘anesiyle bu
vakte kadar hendese tarikiyle miimkiin olmayan mevidd-1 kesire bundan sogra miimkiin ola-
cag derkdr olmagla feva'id-i kesire hasil olacag: bedidar oldigindan ol dergah-1 miilukéineye
hezar ‘acz ve kusur ile ciir'et-i takdim kilindi. Egerci nim nazar-t iltifat-1 tacidar ma ‘delet-ka-
ren buyurulur ise tak-biilend-i kasane-i iftihar olacag: bi-raib asikardir. kaldi ki boyle ‘ulum-i
garibeden olan madde-i miiskilig zaman-1 ma ‘delet-i sahanelerinde Devlet-i ‘Aliyye-i ‘Osma-
niyye Miihendishanesi'nde bulundugi ve Avrupa miihendislerinin sayed ellerine geger ise “biz
bulduk” demege tarik bulmamak icun vak ‘a-niivis ma ‘rifetiyle tarihe ‘aynen kayd olunmas
ve yalgiz bu madde tab ‘hanede tab ‘ olunarak cemi * kiitiibhdnelere vaz ‘ olunmaklik ile ‘dleme
nesr olunmasi tensib buyurulur ise ol vechle tab ‘hanede tab * ile Miihendishdane-i Hiimayin
kiitiibhanesine ve sd’ir kiittibhanelere vaz‘ olunmasi babinda irade-i kiramet-i ma ‘delet-i

sahdne erzan buyurulmast timid-i ‘dcizaneleridir.”

“The problems that seemed difficult and impossible for a long time have been solved
using the geometric method. It became obvious that the solution to trisecting angles or
arcs problem made it possible to solve many other problems which were previously de-
emed unsolvable by the geometric method. There are many advantages to this, so it has
been presented with a great deal of incapacity and imperfection to the sublime presence
of Sultan. It is obvious that it would be a great honor if even half the interest and sup-
port of the righteous Sultan is bestoved on it. Moreover, as such an article of knowled-
ge, which is one of the weirdest of all sciences, it was discovered at the Muhendishane
of Devlet-i ‘Aliyye-i ‘Osmaniyye at the time of the righteous Sultan. It is our weak hope
that the will of Sultan’s high justice orders it to be recorded in history by a chronicler
and printed in the state printing house and sent to Muhendishane-i Hiimayun library
and other libraries, and released to public in order to prevent European geometricians

from them saying “We found it.” if they obtained the solution.’

9 Hiiseyin Efendi, Teslis-i Zaviye ve Kavs, 7-8.
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Sultan Mahmud II did not refuse Hiseyin Efendi’s request and ordered the
publication of the work. The document indicating that the work was presented to
the Sultan is available at the State Archives.'® The printed version of the treatise
consists of thirty-four pages and two drawings. In the work, two different solutions
to the problem are given. Between these two solutions is the approval and signature
page of the engineering and mathematics lecturers. There is also a manuscript copy
of the work in the ITU Mustafa Inan Library."

The situation up to this point is a common case of an Ottoman scholar
publishing the fruits of his efforts to solve a problem in geometry literature in the
early nineteenth century. The content of the work and its place in the history of
Ottoman mathematics are subjects of a separate study. What we will focus on here
is how the discrediting comments about Hiiseyin Efendi and his treatise emerged
starting from the publication of the work to the present day and whether they are

justified or not.

Why is Masdariyecizade not considered reliable?

There is not any information on how Masdariyecizade’s work was perceived
among mathematicians of his time. About seventy years later, a mathematician
and historian of science, Salih Zeki wrote a series of articles on this subject on the
Resimli Gazete.*? It is this series of articles that is the basis for today’s biased and

cynical view of Hiiseyin Efendi and the treatise Teslis-i Zaviye and Kavs.

Before going into the details of Salih Zeki’s series of articles, it is necessary
to mention two recent publications on Masdariyecizade Hiiseyin Efendi and his
treatise on trisecting the angle, on which most of the public opinion are based.
The first is the article entitled “Salih Zeki'nin ‘Teslis-i Zaviye’ Konusundaki “Bir
Hendese Meselesi” Adli Yazi Dizisi” (Salih Zeki’s Articles on Trisecting the Angle
entitled “A Geometry Problem”)*® by A. Bir and M. Kacar published in Osmanl

10 Devlet Arsivleri Bagkanhgi Osmanli Arsivi (OA), Hatt-1 Himaytn (HAT) 492/24162.

11 Hiseyin Efendi, Teslis-i Zaviye ve Kavs Risalesi, ITU Mustafa Inan Kiitiiphanesi, Nadir Eserler
Koleksiyonu, 7081.

12 Salih Zeki, “Teslis-i Zaviye Mes’elesi 1-4”, Resimli Gazete, Cilt1/Yil 1, 34 (Tegrinievvel 1307/m.1891):
410-413; 35 (Tesrinisdni 1307/m.1891): 422-426; 36 (Tesrinisdni 1307/m.1891): 434-437; 37
(Tesrinisani 1307/m.1891 ): 446-448.

13  Atilla Bir ve Mustafa Kacar, “Salih Zeki'nin ‘Teslis-i Zaviye’ Konusundaki “Bir Hendese Meselesi” Adli
Yazi Dizisi”, Osmanh Bilimi Arastirmalar: V11, no.1 (2005): 45-66.
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Bilimi Aragtirmalar: in 2005 and the second is A. Kokci’s article entitled “Resimli
Gazete'de ‘Teslis-i Zaviye’ Meselesi” (The Problem of ‘Teslis-i Zaviye’ in Resimli
Gazete) published in Dértdge in 2013'. The second article is based on the author’s
master’s thesis prepared at Ankara University, Institute of Social Sciences,
Department of Islamic History in 2009.® The authors of the first article also
presented a paper which includes a brief analysis of Masdariyecizade’s treatise,
entitled “Osmanlida Bir Bilim Skandali: Mithendishane-i Berri-i Humayun Hocas:
Masdariyecizdde Hiiseyin Efendi'nin Teslis-i Zaviye Risilesi” (A Science Scandal in
the Ottoman Empire: Teslis-i Zaviye Treatise of Muhendishane-i Berri-i Himayun
Lecturer Masdariyecizade Hiiseyin Efendi) at the 3rd Panel on Science and
Engineering Ethics organized in 2011 by the Chamber of Electrical Engineers of
the Union of Chambers of Turkish Engineers and Architects.*®

The first of the problems in Bir and Kagar’s article is already apparent in the
title. While the title of the article is “Salih Zeki’s Articles on Trisecting the Angle
entitled ‘A Geometry Problem’ ”, the original title of Salih Zeki’s articles is “The
Problem of Trisecting the Angle” and continues for four issues starting from the
issue 34. “A Geometry Problem” is the title of another article published before this
series of articles, in the issue 29, which consists of a letter from an anonymous
person raising the question of trisecting the angle and demanding a solution.'” The

authors have confused the titles of the two articles.

In the introduction of Bir and Kagar’s article, it is stated that the study is
about Salih Zeki’s “opinions and thoughts, and the general solution and the proof
of geometric unsolvability of the problem” regarding the problem sent to the
newspaper. From this expression, we understand that Bir and Kacar’s article is to
be a study on Salih Zeki’s article. However, when we read the article in parallel
with Salih Zeki’s series of articles, we see that it is not about him but rather an
expression of him in contemporary Turkish. As can be seen in the excerpts we will

examine below, Salih Zeki’s article is quoted word for word, from the footnotes to

14 Ayse Kokei, “Resimli Gazete'de “Teslis-i Zaviye Meselesi”, Dértdge 2, no.4 (Ekim 2013): 121-138.

15 Ayse Kokcii, Resimli Gazete'de Teslis-i Zaviye Meselesi, (M.A. Thesis, Ankara Universitesi, 2009,
unpublished).

16 Atilla Bir ve Mustafa Kacar, “Osmanlida Bir Bilim Skandali: Mithendishane-i Berri-i Hiimayun Hocas1
Masdariyecizade Hiiseyin Efendi'nin Teslis-i Zaviye Risalesi”, TMMOB Elektrik Mithendisleri Odas1 3.
Bilim ve Mithendislik Etigi Paneli, (Nisan 2011).

17 Anonymous, “Bir Hendese Meselesi”, Resimli Gazete, Cilt 1/Y1l 1, 29, (Tesrinievvel 1307/m.1891): 360.
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the adverbs used at the beginning of the sentences. Leaving it to the discretion
of the reader and other researchers as to what class such a work should be among
academic writings or if their article merely a linguistic simplification of the original
work, whether it is an ethical obligation to state it clearly, let us examine the other

article.

The second article by Ayse Kokcii promises to investigate the first series of
articles written by Salih Zeki Bey in Resimli Gazete about Hiiseyin Efendi’s solution
and the history of the problem, and the criticisms he made of the solution found
by an Ibrahim Efendi published a few issues later. However, most of the article
deals with the history of the problem of trisecting the angle from ancient times
until this time. The articles in Resimli Gazete are summarized in a few pages at the
end. The section on Masdariyecizade, which is of interest to us, is a summary of
the article by Bir and Kacar mentioned above and consists of about one page. The
most significant evidence of Kékcir’s reference to the Bir and Kagar’s article is that
she repeats the mistake regarding the name of Salih Zeki’s series of articles. Let us
defer this issue to our analysis of Bir and Kacar’s article and note a few sentences in
Kéket's article that can be good evidence of a problematic scientific historiography

mentality regarding Masdariyecizade’s solution:

“The solution method described by Masdariyecizade in the second part of his treatise is
most probably that of Francois Viéte, the greatest French mathematician of the sixte-
enth century, based on the solution proposed by one of the Greek mathematicians, Ar-
chimedes (3 B.C.E); for how the question is treated resembles that of Viéte, and it is pos-

sible to learn this method from the relevant section of the Encyclopédie Méthodique.”®

Since Kokci could not even attribute this incomplete solution to
Masdariyecizade, she fell prey to the weakness that some researchers display
especially regarding the works of scholars of the eighteenth and nineteenth century
on modern sciences, and pursued the question: “From whom he got it?” To prove

this prejudice, she immediately follows with a judgement full of contradictions:
“Masdariyecizade has not stated whom this traditional method belongs to and where he

got it from, probably because it was a well-known and well-recognized method among the

lecturers of Muhendishane, and instead he has simply presented it as another proof.”*

18 Koketi, “Resimli Gazete'de “Teslis-i Zaviye Meselesi”, 130. [Italics are ours.]

19 Koketii, “Resimli Gazete'de “Teslis-i Zaviye Meselesi”, 130. [Italics are ours.]
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Kokcii also mentions in her article that Hiseyin Efendi had his work confirmed
by the lecturers of Muhendishane. In this case, how is it possible that Hiiseyin
Efendiappropriated a solution known to everyone and secure the fame and financial
benefits of this discovery while his colleagues acknowledge the solution as an
invention? We believe the judgment of taking the solution from Western soruces is

the author’s personal interpretation and cannot be considered as evidence.

In her article, Kékcti mentions the treatise of Huseyin Efendi to this extent
and moves on to another person’s solution on the topic published in Resimli Gazete.
Although it is pretty problematic in terms of academic perspective and method of
scientific historiography, we content ourselves with that much about this article,
since its content, scope, and impact are narrower compared to Bir and Kacar’s

article mentioned above.

It would be appropriate to read the comments in Bir and Kagar’s article
about trisecting the angle and Huseyin Efendi (quoted by Salih Zeki) from Salih
Zeki’s own original words, and not from second hand. Salih Zeki begins the first
one of a series of four articles entitled “The Problem of Trisecting the Angle” by
explaining why he wrote such an article. He mentions the article in the 29th issue
of the newspaper titled “Bir Hendese Mes’elesi”, which brought up the problem
of trisecting the angle, and says that this problem has not been solved for two
thousand years; however it has been known for two hundred and fifty years that

its solution is not possible through geometry.

“Gazetemizin yirmi dokuzuncu niishasina bir zat tarafindan “Hendese Mes’elesi” ser-
levhas altinda halli matlub bir mes’ele derc itdirilmis ve niisha-i mezkareyi miitala ‘a
buyuranlarca ma lam oldig: tizere mes’elede teslis-i zaviye maddesinden ya ni doksan
dereceden dun olan bir zaviyeyi hendese-i ‘adiyye tarikiyle ti¢ musavi kisma taksim it-

mekden ‘ibaret bulunmus idi.

iki bin bu kadar seneden beri hendese-i ‘adiyye tarikiyle hall olunamayan ve iki yiiz elli
seneden beri de o suretle hallinin ‘adem-i imkanina beyne’l- ‘ulema hikm olunan bir
mes’eleyi ara sira tazelesdirmek ve hendese-i ‘adiyye tarikiyle halline ¢aligmak mes’e-
lenin esasen neden ‘ibaret oldigina ve ne i¢in hall olunamadigina vakif olmamakdan
ileri gelecegi ve ¢iinkii mes’ele-i mezkuarenig hendese tarikiyle halline imkan olmadig:
hakkinda berahin-i riyaziyye mevcad oldigini bilen her sahib-i ‘aklin bu gibi beyhude
taharriyatdan sarf-1 nazar idecegi siipheden vareste bulunmugdur.”

“In the twenty-ninth issue of our newspaper, a problem was published under the title
of “Hendese Mes’elesi” by a certain person and, as it is known to those who have read

the issue, the problem consisted of trisecting the angle, that is, to divide an angle of less

than ninety degrees into three equal parts using conventional geometry.
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To occasionally refresh a problem that has not been solved by conventional geometry
for about two thousand years, and has been discussed among scholars its impossibility
to be solved in this way, and to try to solve it still by conventional geometry, is due to
the lack of understanding of what the problem consists of and why it cannot be solved.
It is beyond doubt that any rational person who knows that there is mathematical proof
of the impossibility of solving the mentioned problem through geometry, will avoid

such futile investigations.””

He explains that it is futile to deal with this unsolvable problem. However,
people occaisonally come forward claiming a solution, and some even approached
him on the subject. To prevent these attempts, he decided to study the problem
in depth. He intended to write this series of articles to explain the problem
mathematically, talk about its history and show why it cannot be solved, prove that

solving the problem with geometry is absurd.

“Iste su nokta-i mithimmeye vakif olmayarak el-yevm mes'elenin bi'l-hendese halli miimkiin-
diir iddi ‘asinda bulunan kimseler giriildigi ve hatta muma ileyhimin ‘adedi giinden giine
tezayiid itmekde oldigi matba ‘aya gonderilen evrak ile miisbet bulundug cihetle su iddi ‘amg
ne kadar batil oldiginu ve mes'ele-i mezkirenin bi’l-hendese halline ¢calismak ‘adeta ‘abesle
istigal dimek oldiginu isbat ve beyan zimninda teslis-i zaviye mes'elesinig riyaziyye nokta-i
nazarinca neden ‘ibaret oldigiyla miicmelen tarihine ve ‘ala’l-husus bi’l-hendese ne igin hall

olunamadigina da’ir ber vech-i ati bir makdlenin negri miindsib gorilmiisdiir.”

Since there are people who claim that the problem can be solved with geometry without
knowing this vital point, and since it is evident from the documents sent to the printing
house that the number of those people is increasing day by day, to emphasize how false
this claim is and it is almost absurd to try to solve the said problem with geometry, it
has been deemed appropriate to publish an article on what the problem of trisecting
the angle consists of according to the mathematical point of view, its brief history and,

above all, on why it could not be solved through geometry.”*

After this introduction, Salih Zeki explains the problem geometrically and then
gives a solution under the subtitle “What the problem consists of”. However, since
this solution does not meet the desired conditions, i.e., it contains elements other
than line and circle, it is not solved with a straightedge and a compass. Salih Zeki

himself states that this is not the desired solution.

20 Salih Zeki, “Teslis-i Zaviye Mes'elesi 17, 410.
21 Salih Zeki, “Teslis-i Zaviye Mes’elesi 17, 411.
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Then follows the heading “The concise history of the problem”. This section is
quite long and detailed.

In the chapter that begins with the words

“Miitekaddimin teslis-i zaviye ve tad ‘if-i muka ‘ab mes'elesini hall icun yalgizca kutu ~i mah-
rutiyyati isti ‘mal ile iktif itmemisler, bu yolda sarf-1 mesa iderek hakikaten ‘ulum-i riyaziy-
yece miihim kesfiyat viicuda getirmiglerdir.”

The ancients were not contended merely using conic sections to solve the problem of

trisecting the angle and doubling the cube, and they made important discoveries in
mathematical sciences by working hard in this way.?

Salih Zeki gives an overview of the history of the problem from the Hellenistic
period onwards. He mentions methods and tools used by people interested in the
subject in different eras and civilizations. Almost all of these solutions use curves
consisting of conic sections. After briefly mentioning the conchoid curves used
by Nicomedes and the cissoid curves of Diocles from the Hellenistic period, he

continues by saying:

“Miitekaddiminig zihinlerini bu kadar iggal iden su madde sonralar: miite ahhirinig de nazar-1
dikkatlerini celbe baslamis ve hendese-i ‘adiyye ile halli miimkiin olamamasi muma ileyhimi
durlii diirlii kesfiydt ve taharriyata sevk iylemigdir.”

This problem, which so occupied the minds of the ancients, later attracted the attention
of moderns, and the impossibility of solving it with conventional geometry led them to
various discoveries and research.?

He notes that some of the scholars who thought that the problem could not be
solved with geometry in the desired way preferred to incorporate other drawing
methods to obtain conchoidal, cissoidal, or conic curves to use in the solution, while
others followed the path of discovering new curves. He mentions some European

scholars such as Francois Viéte, Vincenzo Viviani, and Isaac Barrow.

After that, it is time to explain his interpretations, which constitute the key
point of our research. Salih Zeki believes that it has long been mathematically

proven in Europe that the problem cannot be solved with a straightedge and a

22 Salih Zeki, “Teslis-i Zaviye Mes'elesi 27, 422.
23  Salih Zeki, “Teslis-i Zaviye Mes’elesi 2”, 422-423.
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compass as desired. Nevertheless, he is astonished that there are some who claim
to have found a solution. As mentioned at the beginning, one of the reason for

starting this series of articles is the hope that these attempts will now end.

“Asil garibi surasidir ki miite‘ahhirinden ba ‘zilarinig mes’elenig hendese-i ‘adiyye i ‘Gnesiyle
ya ‘ni cedvel tahtast ve per-kar vasitastyla hall olunamayacagr ‘ulum-i riydziyye ile kat ‘iyyen
ishat olundukdan sonra dahi yine bu yolda it ‘ab-1 fikr itmekden geri turmamigslardir. Bu gibi-
lerine yakin vakte kadar Avrupa’nin ekser medarisinde tesadiif olundigi gibi simdileri boyle

dtede beride ara sira zuhur itmekde bulunmuglardir.”

“The strangest thing is that some of the later scholars did not hesitate to make an effort
to understand the subject in this way, even after the science of mathematics had proved
that the problem could not be solved with the help of conventional geometry, i.e. with
the help of a straightedge and a compass. Until recently such people could be found in
most of European schools, and they have been occasionally appearing here and there

from time to time.”*

He mentions Masdariyecizade Hiseyin Efendi as an outstanding example
of those who occasionally come up with the claim of a solution in the Ottoman

Empire.

“Iste bu kabilden olarak bin iki yiiz otuz yedi sene-i hicriyyesinde Mithendishane-i Ber-
ri-yi Himayun'da mu ‘allim bulunan Masdariyecizade Hiseyin Efendi naminda bir Zatig
da bu mes’eleyi hall itmek sevdasina digdugi gérilmiigdiir. Mua 1lim-i muma ileyh teslis-i
zaviyeyi hendese-i ‘adiyye tarikiyle hall itdim iddi ‘asiyla keyfiyyetin vak ‘antvis ma Tife-
tiyle zabt ve tarihe kaydini canib-i hitkumet-i seniyyeden istid a itmis ve isbat-1 muddi a
zimninda birka¢ Zata da sehadet itdirmigdir ki ona da’ir olan matbu ‘ risalesi sahidlerig

mithiirleriyle mahtam oldig1 halde heman ekser kiititbhanelerde mevcad bulunmakdadir.”

Similarly, it was seen that a person named Masdariyecizade Hiiseyin Efendi, who was
a lecturer at Muhendishane-i Berri-yi Humayun in the Hijri year one thousand two
hundred and thirty-seven, fell in love with solving the problem. The said lecturer de-
manded by the supreme government that the situation be recorded by a chronicler in
history, claiming that he had solved the problem of trisecting the angle by conventional
geometry, and he made several persons testify to prove the claim. His article, sealed by

witnesses, is available in many libraries.”

24  Salih Zeki, “Teslis-i Zaviye Mes'elesi 27, 423.
25 Salih Zeki, “Teslis-i Zaviye Mes’elesi 2”, 423. [Italics are ours.]
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Salih Zeki’s tone here will influence the sarcastic attitude in later literature.
He describes Masdariyecizade’s effort to prove as “falling in love with solving
the problem.” Obviously, he thinks that Hiiseyin Efendi was engaged in a futile
endeavor whose end is evident from the beginning. Moreover, he had recorded this

futile effort by “referring to the testimony of several people to prove his claim.”

Few people today read the story from Salih Zeki’s article. In Bir and Kacar’s
article, which readers usually consult on the subject, the relevant part is nothing
more than adding a few words to the intralingual translation of Salih Zeki’s
interpretations, which would make Huseyin Efendi even more ridiculous in this

desperate effort:

“For example, Masdariyecizade Hiiseyin Efendi, one of the lecturers at Muhendishane-i
Berri-i Himayun, also fell in love with solving this problem on Shaban 13, 1237 (May 5,
1822). Claiming “I trisected an angle”, Hiiseyin Efendi recorded the situation through a
historian and obtained permission from the relevant authorities to inscribe his name in

the history of science. He wanted to support the proof of his claim by listing some of the
726

lecturers of Muhendishane as witnesses.
The authors repeated their comments in their panel paper on the subject.
This is the information that is referred to today when it comes to Masdariyecizade
Hiseyin Efendi and his treatise Teslis-i Zaviye and Kavs. Recalling that the primary
source of this information is Salih Zeki’s comments, let us return to investigating

his rightness.

The Interpretations of Salih Zeki on Teslis-i Zaviye ve Masdariyecizade

After referring to Hiiseyin Efendi and his work, Salih Zeki states that such solution
attempts only yields approximate solutions, and that although positive results are
obtained with the methods that solves the problem with curves other than circle,
it is only after the discovery of analytical geometry that the impossibility of the
desired solution by using only a straightedge and a compass became clear. He thus
relates the subject to René Descartes (d. 1650). For he claims that the mathematical
proof of the impossibility was given in Descartes’ work La Geometrié two hundred

and fifty years ago before his time:

26  Bir ve Kagar, “Salih Zeki'nin ‘Teslis-i Zaviye’ Konusundaki “Bir Hendese Meselesi” Adl Yaz1 Dizisi”, 52.
[The italics are ours.]
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“Miitekaddimin cebrig hendeseye tatbikini bilmedikleri cihetle bir zaviyenig hendese-i ‘adiyye
ile ti¢ miisavi kisma taksim idilmesinin ‘adem-i imkanina da bir sebeb-i ma ‘kul bulamiyorlar
ve ma ‘a ma-fih hall olunamadigim girerek miitehayyir kaliyorlar idi.

Vakta ki meshur Dekart [Descartes] bundan iki yiiz elli sene evveline gelinceye kadar riyaziy-
yatig ayr1 ayri nazar-1 mutdla ‘aya alinan iki biiyiik su ‘besini tevhid iderek “hendese-i halliye”
nami tahtinda bir fenn-i miistakil tegkil itdi, teslis-i zaviye mes'elesinin de nigin bi'l-hendese
hall olunamadigi derhal ma ‘lum ve asikar oldu.”

As ancients did not know the application of algebra to geometry, they could not find
any rational reason for the impossibility of trisecting the angle with conventional geo-

metry. They remained puzzled by seeing that it could not be done.

When the famous Descartes created a science of its own called “analytic geometry” by
uniting the two major branches of mathematics that had been studied separately two
hundred and fifty years ago, it immediately became known and obvious why the prob-

lem of trisecting the angle could not be solved with geometry.?’

Salih Zeki analyzed Descartes’ key place on the subject in the rest of the series.
Before that, in the subsection entitled “Why the problem cannot be solved with
geometry?” he attempts a mathematical explanation of why the problem cannot be
solved in its original form, using only conventional geometry. This section is quite
detailed. Indeed, it starts in the second article of the series, continues in the third

one, and occupies part of the fourth.

There are severe problems regarding this section in the article of Bir and Kacar.
Although the authors do not state that they did a word-for-word translation of
Salih Zeki, if the two texts are read side by side, it will be realized that their text
is a translation. Nevertheless, it is evident that they have not been precise enough
with the mathematical terms, inferences, and interpretations, and they conveyed
much information incorrectly. This is an example of the necessity of help of an
expert when studying a scientific text. In this case, the complete transliteration of
Salih Zeki’s text is still unavailable, and the text of these authors is the only source
on this subject in contemporary Turkish. Nevertheless, a scientifically inaccurate

translation serves neither to understand Salih Zeki nor the subject he discussed.

The errors are so grave that even reading the two texts without comparison, it

is evident that there is technical confusion. Since our study does not extend to the

27  Salih Zeki, “Teslis-i Zaviye Mes’elesi 2”, 423-424.
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mathematical content of Salih Zeki’s article, we limit ourselves to correcting some
of these errors. However, these examples show that these important scientific

texts of Salih Zeki require a second and more precise study.

In the section explaining the unsolvability of the problem, Salih Zeki proceeds
from two conclusions. The first is the theorem known as the “Fundamental
Theorem of Algebra”, which states that a polynomial of degree n must have n real
or complex roots. Although the theorem has been on the agenda of European
mathematicians since the seventeenth century and various attempts have been
made to prove it, the first consistent proof was given by Jean-Robert Argand (d.
1822) in 1806, followed by Carl Friedrich Gauss (d. 1855) who gave an algebraic

proof in 1816 in place of the incomplete geometric proof he had done earlier.

Salih Zeki mentions this theorem and then states that some of the roots may
be complex. However, if they are real, they will not harm the absolute results of the

general theory.

“Mevadd-1 mezkureden birincisi ya ‘ni mu ‘adelat-1 cebriyyenig nazariyat: micibince bir
mu ‘adele-i cebriyye her kaginci dereceden ise o mu ‘adelenig o kadar ‘adedde cezri ya ni
mechulinig kiymeti olmak lazim gelir. Gergi su cezrlerden ba ‘Zi1s1 muhdes olarak zuhur
ider ise de su hal-i mezkur cezrlerig hakiki olduklari takdirde nazariyye-i ‘umumiyyeden

istihrac olunacak netayic-i mutlakaya halel ibras itmez.”

Under the first of the matters mentioned above, namely the theory of algebraic equ-
ations, every algebraic equation must have the same number of roots with its degree,
namely the value of the unknowns of the equation. Although some of these roots could
be complex, this does not influence the absolute conclusions which can be drawn from

the general theory, if the roots are real.?®

Bir and Kagar cites this part as follows:

“The first of these points, namely the fundamental theorem of algebra, is the princip-
le that whatever the order of an algebraic equation, it must have the same number
of roots, i.e., its unknown value. Although some of these roots may be imaginary, the
conclusion derived from the general theory may not always correspond to a solution,

even if the roots are real.”?®

28 Salih Zeki, “Teslis-i Zaviye Mes’elesi 2”, 424.
29 Bir ve Kagar, “Salih Zeki'nin ‘Teslis-i Zaviye’ Konusundaki “Bir Hendese Meselesi” Adli Yaz1 Dizisi”, 55.
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As can be seen, this statement is neither translationally nor mathematically
correct. In the second sentence, it was said that some of the roots could be
complex, and then a meaningless sentence is formed as real roots do not always

give a solution.

The second mathematical conclusion that Salih Zeki mentions is the role of
the number and character of the roots in drawing the curves for the solution.
Accordingly, geometric representation of the roots of an algebraic equation is
achieved by drawing two lines (straight lines or curves) that intersect each other
in as many points as the number of roots. That is, the number of roots determines
the number of intersection points. However, while real roots are represented in the
analytical plane, it is not possible to represent complex roots. In this case, only a

geometric representation of real roots is possible.

This discussion takes a completely different turn in the translation of Bir and
Kagar. Since the authors confused the terms real and complex (muhdes) roots with
positive and negative roots, they use the word "positive" instead of "real" and
"negative" instead of "complex" beginning from this part of the article onwards.
This serious mistake leads incomprehensible sentences that are mathematically

incorrect.

This paragraph of Salih Zeki

“Hususat-1 mesruha cezrleri kamilen hakiki olan bir mu ‘adele i¢in pek zahir bir sey ise de
mu ‘ddele-i mezkurenig cezrlerinden ba zist muhdes oldigi halde ta ‘yin olunacak kiymetlerig
‘adedi, mu ‘ddelenig derecesinden dun bulunacagindan nazariyyenig kat ‘iyyetine halel gelir
zann olunur ve cezrler meyamnda muhdes bulunmadigi suretde dahi mu ‘adeleyi tersime hid-
met idecek olan kemmiyyet-i vaz ‘iyyelerig mu ‘adelenig derecesi ‘adedince nukatda yekdigeri-

ni kat ‘ itmesine liizam olmadigina Zahib olunur.”

Although explanations are very clear for an equation whose roots are completely real, if
some of the roots are complex, the accuracy of the theory is considered damaged, since
the number of values to be determined is less than the degree of the equation, and even
in the absence of any complex root subsequently, it is not necessary for the quantities
that will be used to draw the equation to intersect each other at as many points as the

degree of the equation.®

has become such in Bir and Kagar:

30 Salih Zeki, “Teslis-i Zaviye Mes'elesi 27, 424.
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“The special case described above applies to an equation of which all the roots are positi-
ve; however, if some roots in the equation are negative, it can be assumed that the accu-
racy of the theory is lost because the number of values to be determined is less than the
degree of the equation. If there are negative roots among the roots, the intersections
that will be used to draw the equation may lead to the conclusion that it is not necessary
to intersect at points as much as the degree of the curve equation, but this assumption

and thought is based on being deceived by appearances.”

Apart from the wrong use of “positive” instead of “real”, “negative” instead
of “imaginary”, while Salih Zeki says “in the absence of imaginary roots”, the
text of Bir and Kagar says “in the presence of negative roots”. In that point, the

mathematical consistency is completely lost.

This confusion continues in the next paragraph. While Salih Zeki says that if
one or more roots of an equation are complex, these roots cannot have a geometric

meaning:

“Fi’l-hakika bir mu ‘adele-i cebriyyenig havi oldigi mechuliin cezrlerinden biri veya birkag

mubhdes oldig1 suretde hendese-i halliyece muhdes kemmiyata bir ma ‘na-y1 hendest verileme-

[yY)

diginden bi't-tabi ‘ kiyem-i mezkureye ‘@’id bulunan noktalar da seklen ird’e idilemez.”

In cases where one or more roots of the unknown in an algebraic equation are complex,
the points that belong to the mentioned values cannot be represented geometrically as

complex quantities in analytical geometry have no geometrical meaning, naturally.*?
plex q y g y g g y

In Bir and Kagar, this problem leads to a fundamental error that negative

numbers cannot be represented on the analytic plane:

“Indeed, if one or more of the unknown roots of an algebraic equation are negative, the
points associated with these numbers cannot, of course, be formally represented, since

negative numbers have no geometrical meaning in analytical geometry.”**

A terminology error is a mistake, but one may considered it as not a very
serious one. While such an error might be excused in case of an extreme term in
a specialized subject, considering that analytical geometry is already widespread
starting from high schools, even someone who has not seen Salih Zeki’s own text

will recognize that the term “negative” is inconsistent with the text. This crucial

31 Bir ve Kagar, “Salih Zeki'nin ‘Teslis-i Zaviye’ Konusundaki “Bir Hendese Meselesi” Adli Yaz1 Dizisi”, 55.
32 Salih Zeki, “Teslis-i Zaviye Mes’elesi 27, 424.
33 Bir ve Kagar, “Salih Zeki'nin ‘Teslis-i Zaviye’ Konusundaki “Bir Hendese Meselesi” Adl Yaz1 Dizisi”, 55.
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point that was missed by the authors was apparently not noticed by the referees
of the journal either. This is an important example of how research on the history
of mathematics can result in a disastrous outcome, if authors and referees as well
as editors don not pay attention to even the primary concepts of a fundamental

subject such as analytical geometry.

After these two technical details, Salih Zeki states that there are recent studies
on geometric representation such as the quaternions of William R. Hamilton (d.
1865), whom he recognizes as a famous mathematician. Also, he mentions to his
contemporary Vidinli Tevfik Pasha (d.1901) and his book entitled Linear Algebra.
Here, too, we come across the test of Bir and Kacar with the word “muhdes”

(imaginary). Here is Salih Zeki’s paragraph:

“Hatta Ingiltere ‘ulemasindan miiteveffa meshur Hamilton'un “kuaterniyon” tesmiye itdigi
usul-i hisab ile kudret-i ‘ilmiyyesi miisellem-i enam olan mesahir-i riydziyyundan ve ferikin-1
kiramdan Nafi ‘a ve Ticaret Nazir-1 ‘Alisi sa ‘adetlii Tevfik Pasa Hazretlerinig ihtira “kerdeleri
olub Ingilizce te’lif iyledikleri bir kitabda mestur olan cebr-i hattinig kavd ‘id-i esasiyyesinden
biri de kemmiyat-1 muhdesenig seklen ird'esi maddesinden ‘ibaret bulunmusdur.”

“One of the aims of the method of calculation called “quaternion” by the late Hamilton,
one of the famous scholars of England, and linear algebra that can be found in the book
by Tevfik Pacha, Minister of Finance and Trade, one of the commanders of the army
and famous mathematician whose scientific skills is recognized by public, is to draw

imaginary quantities as geometric forms.”**

While Salih Zeki notes that one of the basic rules of quaternions and linear

)

algebra is “to draw complex numbers”,” in Bir and Kacar, these words turns into a

method of calculation called quaternion and the sentence

“According to a basic rule developed in the book Linear Algebra, it is discussed how to

express obtained solutions as geometric forms.”*

It is now widely known that both Hamilton and Tevfik Pasha aimed to extend
algebra of complex numbers. However, Bir and Kacar transformed the phrase

“complex quantities” in the original text to “solution values obtained”.

34  Salih Zeki, “Teslis-i Zaviye Mes'elesi 27, 425.
35 Birve Kagar, “Salih Zeki'nin ‘Teslis-i Zaviye’ Konusundaki “Bir Hendese Meselesi” Adl Yazi Dizisi”, 56.
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Beforeleaving aside the task of comparing the rest of the article with the original,
we would like to explain why we are addressing this issue. The negative comments
on Masdariyecizade Hiiseyin Efendi’s work in relation to our subject are based first
on Bir and Kagar’s article, and then on Salih Zeki. While the authority attributed to
Salih Zeki on the subject is open to question, the reliability of an article that does
not even quoted him without error is questionable. This is because the authors did
not confirm even the simplest mathematical topics. And yet, the question arises; to

what extent will second-hand comments do justice Hiseyin Efendi?

After explaining the two important results mentioned above, Salih Zeki begins
his mathematical proof on why the problem cannot be solved using a straightedge
and a compass. Since the proof is too extensive so that it should be subject of another
study, we content ourselves with few sentences summarizing the argument: In his
explanation, Salih Zeki transforms the problem into a geometrical restatement of
the roots of a cubic equation. In accordance with the algebraic rules mentioned above,
he states that in order to represent three real roots of a cubic equation geometrically,
one should draw lines that intersect each other at three points. However, any two
circles and lines can have only two intersections. Therefore, it is not possible to

represent all the roots of the equation by drawing only circles and lines.

Salih Zeki bestows Descartes the credit of being the first to prove impossibility
of solving the problem of trisecting the angle with a straightedge and a compass.
Accordingly, the line that divides an angle or arc into three equal parts must be a
curve of at least third degree. If this curve is to be obtained by means of two other

curves, one must be a circle and the other a quadratic curve other than a circle.

“Teslis-i zaviye mes elesinig bi'l-hendese hall olunamayacagini en evvel ishat eden hendese-i hal-
liyenig miicidi meshur Dekartdir [Descartes]. ‘Alim-i muma ileyh bir kavs: ii¢ miisavi kisma
taksim idecek hat yalgiz bir miinhaniden ‘ibaret oldigi halde la ekall iigiincii dereceden olmast la-
zim gelecegini ve iki miinhaninig terekkiibiinden ha~1l oldig1 ~uretde bunlardan birinig muhit-i

da’ire, digerinig da'ireden gayr1 bir ikinci derece miinhanisinden ‘ibaret olacagimi beydn itmis...”

It was the famous Descartes, the inventor of analytical geometry, who first proved that
the problem of trisecting the angle cannot be solved by geometry. The scholar declared
that the line trisecting the arc must be at least of third-degree if it consists of only one
curve, and that in the case of a combination of two curves, one of them must be a circle

and the other one a quadratic curve other than the circle.*

36  Salih Zeki, “Teslis-i Zaviye Mes'elesi 47, 448.
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The fourth and last article of the series ends with the conclusion that, although
there is clear proof that the problem of trisecting the angle cannot be solved with a
straightedge and a compass, the attempt to make it possible or even to believe that
it is possible is due to ignorance of mathematics and lack of understanding of the

basics of mathematics.

“Iste teslis-izaviye mes’elesinig ‘adiper-karve cedvel tahtasiile halli gayr-i mimkin oldigina
da’ir elde bir burhan-1 kaviyy var iken bunu saha-i imkana sokmaga calismak degil hatta
da’ire-i imkanda oldigini tasavvur itmek, riyaziyyeden maksad ne oldigini bilememekden

ve mukaddimat-1 riyaziyyeye vukafu olmamakdan ileri gelir bir keyfiyyetdir.”

While there is strong proof that it is impossible to solve the problem of trisecting the
angle with a straightedge and a compass, let alone trying to bring it within the realm
of possibility, imagining that it is within the realm of possibility is a status that results
from not knowing what the purpose of mathematics is and from not knowing the int-

roduction to mathematics.*’

After condemning those who dream of solving the problem that has been
unsolved for two thousand years, and so making history, Salih Zeki adds the
warning that it would cause shame to claim to solve it when there is proof of

unsolvability.

“Vaki ‘a iki bin bu kadar seneden beri bunca e ‘azimin hall idemedikleri mes’eleyi hall
iderek tarih-i ‘ulumda ibka-y1 nama ¢aligmak arzu olunacak bir sey ise de hall olama-
yacag1 hakkinda meydanda béyle bir burhan-1 kat1 * mevcud iken hall iderim iddi ‘asina
kalkismanig bi'l-ahare mucib-i hicalet olacagim diisiinmek de lazimdir.”

Indeed, it is desirable to try to make a name for oneself in the history of sciences by
settling an issue that so many scholars have not been able to solve for so many years,
yet it is also necessary to think that attempting to claim that one can settle an issue

when there is such conclusive evidence that it cannot be solved will bring disgrace in

the future.®®

This is the story of the case we are trying to present as briefly as possible.
When Salih Zeki saw those who are still dealing with the problem of trisecting
the angle in his time, he condemned those who still did not know the result, with

the judgment that Descartes solved the problem two hundred and fifty years

37 Salih Zeki, “Teslis-i Zaviye Mes'elesi 47, 448.
38 Salih Zeki, “Teslis-i Zaviye Mes'elesi 47, 448.
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ago. He even retrospectively criticizes a case that took place about seventy years
before him. Contemporary literature on the subject, however, is content to quote
and reproduce Salih Zeki’s remarks from a hundred years ago, and even makes a
mountain out of a molehill and calls Magdariyecizade’s work a “scandal.”® Thus,
Hiseyin Efendi did the rounds as an example of the Ottoman intellectual who was

backward compared to Europe and engaged in idle pursuits.

At this point, the question arises: “Is Salih Zeki an authority on the history of
science whose word can be taken as law without question?” We will now seek the

answer to this question.

Where was the mistake?

In the series of articles, Salih Zeki states that the first proof of the impossibility
of trisecting the angle was given by Descartes. Although he gives neither a citation
nor a date, the work in question is the relevant chapter in La Geometrié. In fact,
this work was translated into Turkish by Yahyazade Mehmed Rahiddin Efendi (d.
1847). Although Salih Zeki does not mention this, Bir and Kagar accuse Hiiseyin
Efendi of not being aware of this work. However, we have no evidence for this.
We think it more likely that Hiiseyin Efendi knew this important translation by
Ruahiddin Efendi, who was in the same circles as him, than not. Even if he was not
aware of it, it is not plausible that none of the lecturers at Muhendishane who

approved his work knew about it.

In this case, the question arises, “If he was aware of it, why did he claim to have
solved an impossible problem?” In fact, this question has a hidden presupposition:
the accuracy of the data presented by Salih Zeki. We know that the declaration of
Paris Academy of Sciences in 1775 that it would not accept applications for solving
the problems of trisecting the angle and doubling the cube was largely based on
Descartes’ work. In addition to Descartes’ worldwide fame, Salih Zeki’s citation of the

proof of impossibility with reference to Descartes is probably due to this declaration.

The contemporary literature on the history of mathmematics, on the other
hand, is not as certain as Salih Zeki when it comes to impossibility proofs. Today,
the consensus is that Pierre Wantzel (d. 1848) provided these proofs in 1837.

39 Bir ve Kacar, “Osmanlida Bir Bilim Skandal:”.
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Although Descartes rightly enjoys the reputation of having been one of the first to
lead and strive for impossibility proofs, his arguments do not provide a conclusive
one. According to J. Lutzen, who elaborated on the proofs of Descartes and Wantzel,
Descartes reduced both problems to equations and claimed that the roots of these
equations are values that cannot be drawn with a straightedge and a compass. The
argument with which Descartes tries to prove this claim gives the impression that
he aims to provide an algebraic proof. But in fact, he did not claim to give such
proof. Indeed, it turns out that his conclusions are geometrical. When we examine
this discussion, we see that it is far from being a coherent reasoning.*’ As a matter
of fact, Descartes’ attempted proof did not put an end to the problem, and the

search for a consistent proof continued for the next two centuries.

Let us read the argument Salih Zeki refers to Descartes in Descartes’ own

words:

“Inasmuch as the curvature of a circle depends upon a simple relation between the cen-
ter and all points on the circumference, the circle can only be used to determine a single
point between two extremes, as, for example, to find one mean proportional between
two given lines or to bisect a given arc; while, on the other hand, since the curvature of

the conic sections always depends upon two different things, it can be used to determi-

ne two different points.”

Another claim of Descartes precedes this argument: A geometric problem that
canbe solved with a straightedge and a compass corresponds to a quadratic equation.
The roots of the quadratic equation obtained by accepting this claim can also be
constructed with a straightedge and a compass. Liitzen says that Descartes failed
to prove this claim, but rather tried to show the opposite, namely that the roots of
a quadratic equation can be drawn with a straightedge and a compass. According
to Liitzen, one reason why such logical errors are common in La Geometrié is the
rhetorical strategies designed by the author to convince the reader of the power of

his method. Here, too, despite the rhetoric, Descartes failed to prove his assertion.*?

40 Jesper Liitzen, “The Algebra of Geometric Impossibility: Descartes and Montucla on the Impossibility
of the Duplication of the Cube and the Trisection of the Angle”, Centaurus 52 (2010): 4-37, 12.

41 René Descartes, La Geometrie, (1657), David Richeson, Tales of Impossibility: The 2000-Year Quest to Solve
the Mathematical Problems of Antiquity (Princeton: Princeton University Press, 2019): 259.

42 Jesper Liitzen, “The Algebra of Geometric Impossibility”, 14.
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Inhisbook Talesof Impossibility,inwhich he examines the history of impossibility
proofs in mathematics, D. Richeson notes that despite this unsuccessful proof
attempt, Descartes made significant contributions to the proofs of impossibility
for the problems of straightedge and compass. He revealed that the argument
of impossibility was not a vague claim that could not be solved, but a provable
theorem, and he transformed geometric problems to algebraic ones and invented

algebraic methods that would later be used to solve the problem.*?

After Descartes’ proof attempt, Jean-Etienne Montucla (d. 1799) and Gauss
also made algebraic contributions to the proofs of the impossibility of solving
these ancient problems with a straightedge and a compass. Not all of them focus
on trisection problem, but solutions methods were similar. Therefore, similar
methods can be applied to proofs of impossibility. For example, Gauss dealt with
the problem of drawing a regular heptadecagon (i.e., 17-gon). In 1801, in his work
Disquisitiones Arithmeticae, he gave a rule for drawing all regular polygons, but he
did not include the proof due to the lack of space in the paper, a usual excuse at
that time. Nevertheless, due to his reputation and authority in the mathematical
community, history books generally give his name as the one who solved the
problem first. On the other hand, Wantzel, a 23-year-old young mathematician
who produced the first consistent and complete proof of the impossibility of
not only trisecting the angle but also of doubling the cube and drawing regular
polygons, was not seen for a century probably since he was not very well known
and was overshadowed by other giants, and the credit of the proof was attributed

to other names in the history of mathematics.*

Wantzel’s proof of the problem of trisecting the angle is dated 1837. Salih Zeki,
on the other hand, wrote his article in 1899 and, threw stones at Huseyin Efendi’s
work of 1822 as well as to his contemporaries. In our turn, we can accuse Salih
Zeki and his followers today for not knowing of Wantzel. But we are aware that the
European mathematical community was also deaf to Wantzel's work for a century.
Therefore, accusing Salih Zeki of not being aware of it is against the methods of the
historiography of science. On the other hand, Montucla, to whom Salih Zeki refers
in many of his other works, attributes the fame of the proof to James Gregory

43 Richeson, Tales of Impossibility, 259.
44  For adetailed research on the reasons of why Wantzel's work was not recognized for a century, see Jesper

Lutzen, “Why was Wantzel overlooked for a century? The Changing Importance of An Impossibility
Result”, Historia Mathematica 36 (2009): 374-394.
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(d. 1675) in his famous history of mathematics, Historie de Mathematiques, not
to Descartes. If we look at the later literature, we see that Descartes is not the
only name, Gauss is also frequently mentioned. For example, the famous German
mathematician Felix Klein (d. 1925), Salih Zeki’s contemporary, credits Gauss with
the impossibility proof of drawing all regular polygons in his work Famous Problems

of Elementary Geometry.*

Wantzel did not gain the fame he deserved in the history of mathematics until
1913 when Florian Cajori (d. 1930) explained the situation in his famous book
on the history of mathematics*. For example, Hamilton, whom Salih Zeki praised
highly in his article, does not believe in Descartes’ impossibility proofs as he noted
in a letter to Augustus De Morgan (d. 1871) in 1852:

“Are you sure that it is impossible to trisect the angle by the Euclid? [ have not to lament
a single hour thrown away on the attempt, but fancy that it is rather a tact, a feeling,
than a proof, which makes us think that the thing cannot be done. No doubt we are
influenced by the cubic form of the algebraic equation. But would Gauss’s inscription

of the regular polygon of seventeen sides have seemed, a century ago, much less an
47

impossible thing, by line and circle?

Even Hamilton was not aware of Wantzel’s proof, or he also simply ignored
them. As we understand from this letter, besides the discussion mentioned
above, the ancient problems, and especially the problem of trisection continued
to be discussed throughout the ninteenth century. In other words, the claim that
Descartes settled the issue in the mid-seventeenth century - contrary to Salih
Zeki’s interpretation - was not generally accepted even at the end of the nineteenth

century. In fact, with Wantzel, it became clear that this claim was not true.

Exonerating Masdariyecizade Hiiseyin Efendi

In the light of the above discussions, it was seen that Salih Zeki accuses Hiiseyin
Efendi of not being aware of Descartes’ proof of the impossibility of solving the
problem. In fact, this claim is void since Descartes’ proof was neither valid nor

generally accepted.

45  Felix Klein, Famous Problems of Elementary Geometry, (Boston: Ginn and Company, 1897), 16.
46  Florian Cajori, A History of Mathematics, (London: Macmillan, 1893), 345.
47  Richeson, Tales of Impossibility, 336.
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The fact that Salih Zeki was not aware of the debates on the subject in Europe
throughout the nineteenth century, and so, his regarding the solution as Descartes’
achievement can be interpreted ironically; indeed, the situation he condemned
Hiuseyin Efendi, who lived seventy years before him, has hit himself. On the other
hand, we should consider his ignorance of Wantzel and his proofs reasonable today,
for we have seen that Wantzel’s work was curiously ignored throughout a century.
[tis probable that this study came to the attention of Salih Zeki with its publication
in the Journal de Mathématiques pures et appliquées, one of the most important
publications in European mathematics at that time; however, it is not unlikely that
this might not happened under the conditions of the period. However, we should
not forget that he had opportunities Hiiseyin Efendi did not have, such as an
education in Europe, connections with mathematical circles there, and following
European publications. In this respect, one can excuse Huseyin Efendi’s inability to
follow contemporary debates, if not Descartes’. On the other hand, Salih Zeki bears

more responsibility in this regard.

Result

Masdariyecizade Huseyin Efendi’s treatise Teslis-i Zdviye ve Kavs deserves attention
in the history of mathematics in the late Ottoman period as an attempt to a current
debate in its own time and conditions. Our analysis of the contemporary literature
on the subject reveals that Masdariyecizade’s work is evaluated only on the basis
of Salih Zeki’s series of articles written a century ago, which contains errors in
terms of information and historical method. Since these evaluations are no more
than repeating an already erroneous interpretation without verifying its accuracy
by utilizing today’s knowledge of the history of science, they lead to information
pollution on the subject. Moreover, the fact that mathematical errors are made
even when quoting Salih Zeki’s article is important as it proves that technical

expertise is essential in the history of science and the history of mathematics.

The reason why Masdariyecizade’s work does not provide a complete solution
to the problem of trisecting the angle is explained by Salih Zeki in his series of
articles. The important thing here is not whether the solution is correct or not.
Today, we know that this problem cannot be solved with the desired method. In
fact, it is well-known that extracting technical data from the history of science
is often pointless and useless, considering the state of science today. The

“misunderstanding” to which Masdariyecizade’s text is subjected is not technical
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but historical. Moreover, since the proof of the unsolvability of the problem was not
yet known in Masdariyecizade’s time, it is contrary to the methods of the history of
science to accuse him of ignorance and or even to impute him concealing a known
fact and to call his efforts “scandalous”. The history of science is full of examples
of failed attempts, and it is important to remember that these failures often open
new doors in science. The methodological focus of historians of science should not
be on showing the inaccuracy of the techniques but on determining what the effort

in question corresponds to in its time, and its motives and effects.

We believe that Huseyin Efendi’s work should be reconsidered in accordance
with the method of the history of science, with the conditions of the time, but
without making the mistake of judging him from a hundred-year ahead perspective
as Salih Zeki did with him. On the other hand, while the sources that Salih Zeki
could not obtain and the information that was produced after him are within our
reach, we think that it is a necessity of the historiography of science to confirm

what Salih Zeki said and to follow the progress of story until today.

In relation to this, the question that seriously concerns today’s academic world
is that if researchers accept a popular publication written according to the research
methods and writing fashion of a hundred years ago as the sole source for their
academic studies, and present an article of a hundred years ago to the academic
world as aresearch result, without investigating the accuracy of what is said, without
reviewing the literature that has been created in a century, and journal referees and
editors do not question this, what academic development can be mentioned? Leave
aside the technical answers to this question, in this case, the details of which we
have examined is also interesting in that they provide an insight to the analyzes
on the Ottoman intellectual’s view of himself and his predecessors through the
example of Salih Zeki, and the Turkish researchers’ view of the Ottomans through

the interpretations in contemporary literature.
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