XVI.YUZYIL OSMANLI MATEMATIGINE
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Ozet

XVI. ylizyil Osmanli biliminin altin ¢agidir. Bu yargi matematik alani i¢in de
gegerlidir. XVI. yiizyillda Osmanh Devleti’'nde diger ¢aglardan ¢ok daha fazla ¢eviri
yapilmig ve 6zgln eser yazilmistir. Osmanlica metinlerin hentz hepsi giiniimiiz
Tirkgesine ¢evrilmedigi ve incelenmedigi icin Osmanli matematiginin genel ka-
rakteri ile ilgili varilacak her yarg: eksik kalacaktir. Ancak mevcut eserleri donem-
sel olarak kiyaslandigimizda, XVI. ylizyilin genel karakteri ile ilgili bazi yargilara
varmak miimkindir. Bu makalede literatiir taranarak, XVI. yiizyilda Osmanlilarda
yazilmig aritmetik, cebir, geometri, analitik geometri gibi matematigin cesitli dal-
larindaki eserler ve bunlarin yazarlarina iligkin genel bir sunum ve degerlendirme
yapilacaktir

Anahtar Kelimeler: 16. yiizyil, Altin Cag, Osmanli Matematigi, Osmanli
Geometrisi, Osmanl Aritmetigi, Osmanli Cebri, Takiyuddin, el-Magribi.

Abstract

16™ century is the golden era of the Ottoman science. That broad conclusion
is also valid for mathematics. In that century Ottomans produced original treaties
and commentaries more than ever. Unfortunately, all the Ottoman texts has not
translated and examined yet. So all the conclusions and the evaluations about the
general characteristics of the Ottoman mathematics, will be in inadequate and
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insufficient. Nevertheless, when the 16™ century compared with all periods, it is
possible to revise an acceptable conclusion.

Keywords: 16™ century, Golden Era, Ottoman Mathematics, Ottoman
Algebra, Ottoman Geometry, Ottoman Arithmetic, Taqi al-Din, al-Maghribi.

Avrupa icin Rénesans ¢agi olan XVI. yiizyil, Osmanli imparatorlugu igin de
bilim alaninda en parlak ¢agdir. Osmanli bilim anlayiginin temelini pragmatik
bilimler olusturur. Bunlarin baginda mithendislik ve tip gelir. Doga bilimleri ile
ilgilenilmesi neredeyse Cumhuriyetin ilanindan sonrasini beklemistir. Ancak
matematik ve geometri Osmanli i¢in gerekli bilimlerdendir. Matematik bilgisi
glnlik hesaplamalar, ticaret, aligveris, toprak ve miras paylagimlar: icin gerekli
oldugu kadar, mithendislik, mimarlik, astronomi bilimleri i¢in de gerekli oldu-
gundan, Osmanli alimleri tarafindan gerekli ilgiyi gormistir. Ancak Osmanl
alimleri “yeteri kadar” bilgiyi ¢cogunlukla Islam Dinyasi’'ndan alarak kullanmus,
bilimsel bir ilerleme ¢abasinda bulunmamigtir. Bu pragmatik yaklagimi o do-
nemde ¢aligilmig ve yazilmis kitaplarin konularina bakarak anlamak mimkiindur.
XVI. yiizyil matematik kitaplarinin biyiik bir kismi muhasebe, hesap ve feraizle
ilgilidir. Geometri kitaplar: ikinci siray1 alirken, salt matematige daha yakin olan
cebir kitaplarinin says1 diger kitaplara oranla daha distiktir. Eserlerin biyik
cogunlugu Arapcadir. Bu bize bilim dilinin Arapga oldufunu gostermektedir.
Padisahlara sunulacak eserlerin 6nemli bir kisminin, dénemin edebiyat dili say1-
lan Farsca olmas: da dikkate deger bir konudur. Osmanli matematikgileri iki tiir
hesap sistemi kullanmaktadir. Bunlardan ilki “Hint Hesab1’dir. Bu hesap sistemi
ondalik hesap sistemidir. Digeri ise “Muneccim Hesab1” yani altmighk sistem-
dir. Tabii ki tim bu yargilar simdiye kadar incelenmis eserler i¢in gegerlidir ve
mutlak yargilar degillerdir. Bu tiir mutlak bir yargiya varabilmek i¢in o dénemde
yazilmig tim kitaplarin ayrintili bir sekilde incelenmesi gerekmektedir.

Osmanl’nin bilime yaklagimi ve pragmatik tutumu o dénemde hig oriji-
nal katk: yapilmadig: anlamina gelmemektedir. Parlak bilim insanlar1 ve dahiler
herhangi bir ytuzyilda, herhangi bir cografi sinirda bulunabildigi gibi, XVI. yiizyil
Osmanli’sinda da meveuttur. Bu kigilerin baginda X V1. ylizyilin hatta tim Osmanli
tarihinin en parlak alimi sayilabilecek Takiyuddin (932/1526-993/1585) gelir.

Takiyuddin ibn Maraf

Takiyuddin Muhammed b. el-Maruf b. Ahmet Muhammed b. Muhammed
b. Ahmet b. Yusuf b. el-Emir Humartegin, Haziran ayinda Samda diinyaya gel-
misgtir. Misir ve Samda gesitli bilginlerden tefsir, fikih, astronomi, matematik ve tip
egitimleri almigtir. Akli ve nakli ilimleri 6grendikten sonra devlet hizmetine gire-
rek gesitli illerde kadilik ve miderrislik yapmustir (Demir, 1999). Bu illerden biri de
Kahiredir. Takiyuddin Kahirede kadilik yapmus, o sirada astronomi ve matematik
calismalarina hiz vermistir. Takiyuddin astronomi, fizik, matematikle ilgilenmis-
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tir. 1570 yilinda Istanbul'a dénmis ve II. Selim tarafindan miineccimbag: tayin
edilmigtir. III. Murat Dénemi’'nde (1574-1595), Takiyuddin Tophane sirtlarinda
bir rasathane kurmus (983/1575 yilinda) ve rasat ¢aligmalarinda bulunmustur.
Yapilan aragtirmalara gore bu rasathanede inga edilen gézlem araglari, tinli astro-
nom Tycho Brahe’nin (1546-1601) Uranienborg (Gokytizii satosu) gozlemevinde
kullandig: araglarin benzeridir. Ancak dikkat ¢cekmek gerekir ki kronolojik olarak
Takiyuddin Tyco Brahe'den 6nce gelir. Takiyuddin saniyeyi gosteren saati gokytizii
gozlemlerinde ilk defa kullanmig, bunun sonucunda daha dakik zicler yapabilmistir.
Bu ziclerde altmighik taban yerine onluk taban kullanilmasini éneren de ilk defa o
olmugtur. Ancak bu rasathane tstiin basarilarina ragmen kurulduktan beg yil sonra
dénemin Seyhilislami Ahmet Semseddin Efendi'nin tegvikiyle 1580de yikilmugtur
(Unat, 1999: 483-484). Bunun tizerine Takiyuddin kiiskiin olarak kogesine ¢ekilmis
ve 59 yasinda hayata gézlerini yummustur.

Konumuz XVI. yiizyil Osmanli matematigi olmasina ragmen Takiyuddin’in
zZiclerine deginmeden ge¢mek, Osmanli déneminde matematik alaninda ya-
pilmis nadir orijinal kathilardan belki de en 6nemlisini atlamak olur. Bu sebeple
Takiyuddin'in ziclerine kisaca deginmeyi uygun buldum.

Takiyuddin'in ti¢ tane zic’i bulunmaktadur: bunlar, Sidre Minteha el-Efkdr fi
Melekit el-Felek el-Devvar (Gokler Bilgisinin Siniri), Teshil Zic el-A sari el-Sehingihi
Sani Asara fi Devle el-Osmaniyye el-Muridiyye (Sultanin Onluk Yonteme Gore
Diizenlenen Tablolarinin Yorumu), Ceride el- Diirer ve Haride el- Fikrerdir (Inciler
Toplulugu ve Gériislerin Incisi). Takiyuddin bu zicleri Istanbul Rasathanesi’ndeki
caligmalarinin sonucunda diizenlemigtir. Bu ziclerden matematik ve interpolasyon’
tarihi a¢isindan dnem tastyan ve astronomide onluk sistemin kullanilmasini 6neren
Ceride el- Diirer ve Haride el-Fikrer Prof. Dr. Remzi Demir tarafindan, 1992'de
doktora tezi konusu olarak gtiniimiiz Turkgesine ¢evrilerek incelenmistir.

Ceride el- Diirer ve Haride el-Fikrer (Inciler Toplulugu ve

Goériislerin Incisi)

Takiyuddin bu eseri 1584 yilinda Istanbulda bitirmistir. Eserde yer alan ast-
ronomik tablolarda altmiglik sistem degil onluk sistem kullanmigtir. Hesaplarinin
giniimiiz hesaplarindan fark: birim ¢emberin yarigapini bu giin oldugu gibi bir
degil on almig olmasidir. Eserinin baginda Ondalik kesirleri Giyasiddin Cemsid
el-Kasi'nin Miftah el- Hisab (Hesabin Anahtari) kitabindan 6grendigini belirtmis-
tir (Demir, 1999: 326). Ancak onun fark: bu bilgiyi ilk olarak astronomi ve trigo-
nometride kullanarak bu alanlardaki matematiksel islemleri kolaylagtirmasidir. Bu
eser ana bolimlere ayrilmamigtir; bir ithafname ve mukaddimeden sonra, zicin
kullanimi i¢in gerekli olan bilgiler siralanmugtir. Eserde deginilen konular arasinda:

! Matematikte bir f(x) fonksiyonunun degerini, fonksiyonun bilinen baska degerleri yardimiyla

bulma iglemi.
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Gok kiiresinde olugan yaylarin tanimi ve trigonometrik iglemler yoluyla bulunmast,
namaz vakitlerinin ve kible yoniiniin belirlenmesi, usturlap ve rubu gibi o dénemde
kullanilan gozlem araglarinin ylizeylerinin ¢izimi i¢in gerekli olan bilgiler, astrolo-
jik terimlerin tanimi ve astrolojik islemler, ti¢ farkli tiirde Giines saati yapilmas: ve
kullanilmasi, Takvimler, ay ve Giines tutulmalari vardir (Demir, 1999: 400). Ayrica
Takiyuddin’in bu eserinde interpolasyon'u andiran hesaplamalar vardir.

Takiyuddin’in say1 sistemi:

Soldan saga dogru yazilan Hint Rakamlar’'nin dogurmus oldugu karigiklik-
tan kurtulmak i¢in, sagdan sola dogru, yani harflerin yazildig1 yonde yazilan yeni
bir say1 sistemi 6nermis ve bu sistemi kullanmugtir. Bu yeni sistem Islam mate-
matikg¢ilerince kullanilan Ebced Rakamlari ve Hint Rakamlar’nin bir bilegimi-
dir. Rakamlar, Ebced Rakamlari’'nin ilk dokuzu ile sifirdan meydana gelir ve sag-
dan sola dogru birbirlerine bitigtirilmeden yazilirlar. Ancak Rakam dizgesi Hint
Rakamlar’nda oldugu gibi onluk ve konumsaldir. Diger Islim matematikgileri
gibi Takiyuddin de negatif sayilar1 ¢caligmalarina dahil etmemigtir ve ¢aligmalarin
simgesel degil retorik bir sekilde kaleme almigtir. Oysa Takiyuddin'in déneminde
Avrupa da negatif sayilar da matematiksel semboller de kullanilmaktayd..

Takiyuddin’in matematik alanindaki eserleri sunlardar:

-Kitab el-Nisab el- Mutagikila fi el-Cebr ve el-Mukabele (Sayilarin
Orani): Arapca yazilmis olan bu eser Cebir'in gliclikleri tizerinedir. Bir mukaddi-
me, ¢ bab ve bir hatimeden meydana gelmektedir. Eserin ntishasi Dar el-Kutubda
mevcuttur. Turkgeye terclimesi sayin hocam Prof. Dr. Melek Dosay Gékdogan ta-
rafindan yapilarak, Takiyiiddin’in Cebir Risalesi ismiyle makale seklinde yayinlan-
mistir (Gokdogan, 1997: 301-320). Risalenin ilk boliminde cebirsel islemlerle
yapilan dort iglemin kurallar: anlatilmigtir. Risalenin ikinci boliminde Takiyuddin
cebir ve hat islemlerini incelemistir.

Cebir (tamamlama) iglemi: A > 0 bir rasyonel say1 iken ve X'in katsays: iken,
A <1 oldugunda, Ay bire tamamlamak; Hat (agag1 inme, indirme) islemi ise: A >
0,X’in katsayist iken A > 1 oldugunda, A’y1 bire indirmektir. A = 1 olmasi i¢in esit-
ligin tim terimlerinin ¢arpilmas: gereken say1 orant: ile bulunmaktadir. Yani bir
baska deyigle Takiyuddin denklemlerin ¢6ziim formiillerini X'in katsaysi 1 olacak
sekilde ayarlamisti, dolayisiyla isleme baglamadan 6nce problemleri buna gore di-
zenlemek gerekmekteydi. Risalenin ti¢inci kismi ise “Cebirsel Problemler” baghig:
altindadir. Bu kisimda birinci ve ikinci derece denklemler miifred (yalin) denklem-
ler ve mukterinat (katigtk) denklemler olarak ayrilarak incelenmigtir (Gokdogan,
1997: 304-305).

Miifred denklemler tige ayrilir:
1.ax* = bx
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2.ax’=c¢
3.bx=c

Mukterinat denklemler de tige ayrilir:
l.ax* + bx=c

2.x* + ¢ =bx

3.x=bx+c

Takiyuddin’in bu eserinde tiim bu denklemlerin ¢6ziim yollarini ayrintilariyla
anlatmgtir.

-Bugyatel-Tullab min ‘Ilm el-Hisab (Hesap Biliminden Beklediklerimiz):
Arapca yazilmis olan eser li¢ makaleden olugmaktadir. Birinci makale Hint he-
sabi, ikinci makale Nuctmi hesabi ve tiglincii makale bilinmeyenlerin bulunmas:
hakkindadir. Eserin ntishas1 Carullah’ta, Hazine'de ve Dar el-Kutubda mevcuttur
(ihsanoglu, 1999: 85).

-Cevabu Su’al ‘an Musallas min el-'Izam Gayri K&'im el-Zaviye ve Laysa
fi Azlahi ma Yablug el- Rub’a ve Azla'uha Ma'lima bi Asriha Hal Yumkinu
Ma’rifatu Zavayahu (Biyiitillen Bir U¢gende Dik Olmayan agilarin Durumuna
Tligkin Sorunun Cevab1): Arapca yazilmig olan eser, dik acisi olmayan ve kenarlart
belli olan bir G¢genin agilarinin bulunmas: ile ilgili bir risaledir. Takiyuddin bu
eseri kendisine sorulan bir soruya cevaben yazmugtir. Eserin niishast Yeni Cami'de
bulunmaktadir.

-Risale fi ‘Amal el-Mizéan el-Tabi’i (Doga Terazisi ile ilgili bir Risale):
Arapgadir. Argimet terazisinden bahseder. Niishasi Iskenderiye Belediye
Kiitiphanesi'nde bulunmaktadr.

-Risale fi Tahkiki ma Kalahu’l-”’Allama Giyasuddin Camsid fi Bayan el-
Nisba Bayn el-Muhit ve el-Kutr (Cap ve Cevrenin Oran ile ilgili bir Risale):
Arapcadir. Cap ile ¢ember arasindaki orantidan bahseder? Nishasi Kandilli
Rasathanesi’nde mevcuttur (ihsanoglu, 1999: 86).

-Tahrir Ukar Theodosius (Theodosius’un Ukar’inin Yazilmasi): Arapcadir.
Katip Celebi, Takiyyuddin’in Theodosius'un Kizab el-Ukar adl eserini tahrir etti-

gini® belirtmigtir. Bu kitabin nishas: bulunmamaktadur.

-Tastih el-Ukar (Ukarin Tastihi): Tki makaleden olusur. Arapgadir.
Stereographic projeksiyon* ile ilgilidir. Nushas: Kandilli Rasathanesi’nde mevcuttur.

Capin ¢cembere orani pi sayisini vermektedir.
3 Redacte.

*  Stereographic projection: Bir kiirenin diizleme yansitilmasi, izdigim.
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MAGRIBI

XVI. ylizyilin bir diger matematikgisi Ali ibn Veli ibn Hamza el-Magribidir
(6.1022/1614). Magribi en 6nemli Osmanli matematikgilerinden biridir ve bah-
sedecegimiz eseri Tubfetii-1.Adad li zevi’l-Riisd ve el-Sedad (Sayilarin Armaganz)
Osmanli'da yazilan gelmis ge¢mis en kapsamli aritmetik kitab: sayilmaktadir. Magribi
Cezayirde dogmus, ilkégrenimini Cezayirde gormiis, daha sonra daha iyi bir egitim
almak i¢in Istanbul’a gelmistir. Istanbul o dénemde meshur medreselere sahipti.
Ozellikle Fatih ve Siileymaniye medreseleri kaliteli hocalar1 ve donanimh kiitiip-
haneleriyle donemin parlak zekali genglerinin ilgisini ¢ekiyordu (Gokdogan, 2009:
660-663). Magribi de bu cazibeye kapilan parlak genglerdendi. Egitimini Istanbulda
tamamladiktan sonra Hagiye-i Tecrid ve Miftah medreselerde matematik 6gretmen-
ligi yapmug, 1586 yilinda dogdugu topraklara geri donerek Cezayir ve Trablusgarp
kadiliklarini yapmistir. Daha sonra haci olmak tizere Mekke’ye gitmis ve burada
meshur eseri Tubfetii-1 Adad li zevi'l-Riisd ve'l-Sedad’1 yazmustir. Kitabin sonunda
eserin tamamlanmasinin 3 ay 9 glin sirdtiglini belirtmigtir. Eser Turkgedir. Kavala
(Riyaziye Turki, Numara 1), Talat (Riyaziye Turki, Numara 1) ve Stileymaniye (Esat
Efendi, 3151,2), olmak tizere U¢ tane yazma niishast meveuttur (1hsanog1u, 1999:
122). Magribi 1614 yilinda Tunus kadiligina tayin edilmis ayn1 yilda da olmustir.

-Tuhfetii-‘1 Adad li zevi'l-Riisd ve’l-Sedad (Sayilarin Armagani): Magribi
bu eseri 11 Nisan 1591'de tamamlamistir. Eser giris bolimi, dért makale ve sonug
bolimiinden meydana gelmistir. Giris bolimiinde kitabin muvakkitler, miiftiler,
kadilar ve ticaretle ugraganlar i¢cin oldugunu belirtmis ve “hesab1”, “bilinmeyenlerin
bulunmasina yarayan bir disiplin” olarak tarif etmistir. Gubar rakamlar1 kullan-
mis, sayilarin Gger Gger ayirarak okundugu devre-i miitevaliye sistemi yerine, beserli
gruplardan faydalanilan ysi# sistemi kullanmigtir. Sayilar: mifred (yalin) ve mirek-
keb (bilesik) olarak ayirarak incelemigtir. Mifred sayilar 2,20, 2000 gibi sayilarken
miurekkep sayilar 123 gibi karigik rakamli sayilardir.

Kitabin birinci makalesi tamsayilarda toplama, ¢ikarma, carpma ve bolmeden
bahsedilir (Thsanoglu, 1999: 119). Toplama islemi anlatilirken ardigik ¢ift say1 dizi-

sinin bugiin de kullanilan formiili retorik olarak verilmistir. Ornegin;

244+ +10 toplami soruldugu zaman 2n=10, n=5tir. Béylece terim-
lerin toplam1 n.(n+1) olacagindan 5.6=30 olacaktir.

Ikinci makalede kesir ve koklerden bahsedilen yedi kistm bulunmaktadir.
Makalenin ilk ti¢ kisminda kék tanimzi, bununla ilgili terimler, gesitli sayilarin kok-
lerinin nasil bulunacag: anlatilmigtir. Dérdiinet kisimda kokli sayilarda toplama
ve ¢ikarma iglemleri anlatilmigtir. Beginci kisimda Kesirlerde ¢arpma iglemi ti¢ du-
ruma ayrilarak incelenmistir. Altinci kisimda kesirlerde bolme islemi hakkindadir
(Gokdogan, 2009: 665). Yedinci kisimda ti¢ ve dordincti kuvvetlerdeki koklerin
cikarilmast anlatilmistir (Ihsanoglu, 1999: 122).
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Ugiincii makale bilinmeyenlerin ortaya cikarilmas: tizerinedir ve ti¢ kistmda
incelenmigtir.

1. Hataeyn (Yanliglamayla Cozim) yoluyla bilinmeyenlerin bulunmasi.
2. Cebir ve mukabele islemlerinin tanimlar: ve ilgili 6rnekler.

3. Oranti yoluyla bilinmeyen degerin bulunmas: (Verilen dort degerden bir
tanesinin bilinmedigi durumda oranti yoluyla bilinmeyenin bulunmas: anlatilmig-

tir) (Gokdogan, 2009: 666-675).

Dérdiincd makale sekillerin ve cisimlerin yiiz 6l¢timlerinden ve hacimlerin-

den bahsedilir. Dért kisma ayrilir.
1. Dikdértgenlerin yiizolgimd.
2. Uggenlerin yiizolgimii.
3. Dairenin kesitlerinin yiiz 6l¢imi.
4. Kiire ve kat1 cisimlerin ytizél¢imii. (ihsanoglu, 1999: 120).

O dénemde pratik geometrik hesaplamalara ait béliimler hesap kitaplarinda
bulunmaktaydh.

Sonug bolimiinde faiz hesab, ticret tayini, kar-zarar problemleri, yolculuk
gibi 6zellikle ticaret icin gerekli problemler anlatilmigtir. Bu konular g6z 6niine
alindiginda, kitabin asil yazilma amacinin ticaret aritmetigi oldugu s6ylenebilir.
Ciinki kitap boyunca anlatilan iglemler kitap sonundaki problemler i¢in gerekli-
dir. Magribi’nin bu eserinin detaylari Prof. Dr. Melek Dosay Gokdogan'in yazmig

oldugu “Istanbul’'un Cazibesine kapilan bir matematikei: Magribi” makalesinde
mevcuttur.

Bu noktadan sonra XVI. ylizyilda Osmanlida yazilmig bazi 6nemli matema-
tik eserlerini donemin matematik ekollerini kavrayabilmek i¢in aritmetik, geomet-
ri ve cebir olmak tizere ti¢ grupta inceleyecegiz.

ARITMETIK (HESAP-MUHASEBE)

Aritmetik kavramu ile genellikle sayilar teorisi, 6l¢me ve hesaplama (toplama
¢ikarma ¢arpma, bolme Us alma kok alma) kastedilir. Bu sebeple aritmetik, hesap
ve muhasebeyi ayn1 ¢ati altinda toplamay1 uygun gérmekteyim. Hesap eskiden beri
matematigin en ¢ok kullanilan alan: olmugtur. Osmanllarin da vermis olduklar:
matematik eserlerinin biyiik cogunlugunu hesap kitaplar: olusturmaktadir. Hesap
Osmanlilar tarafindan 6zellikle aligveriste, hiz, zaman, yol problemlerinde, mu-
hasebede, miras paylagimlarinda (ferdiz hesaplart) ve astronomide kullanilmigtir.
Ayrica limit, logaritma, diferansiyel, integral gibi ileri hesaplamalar da mithendislik
alaninda ¢ok gerekli oldugundan Osmanlilarin ilgisini ¢ekmigtir. Osmanli aritme-
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tiginde tim Dogu Islam diinyasinda oldugu gibi Hint rakamlari yaygindi. Ancak
Gubar rakamlari da incelenmekteydi. XVI. ytzyilda yazilmis eserlerin % 68.651
hesapla ilgilidir®. Hesapla ilgili bu eserlerin %71.74'u Arapca, %6.52i Farsca ve
%21.744 Tirkgedir. Osmanlilar tarafindan yazilmig bazi hesap metinleri sunlardir®:

Miftah el- Mugkiilat fi el-Hisab (Hesaptaki Giigliiklerin Anahtari): Sa’adi
b. Halil'in (956/1549'da sag) muhasebe hesabinin zorluklarina dair Turkce yaz-
mus oldugu eserlerinden biridir. Yazar Kanuni devri muhasiplerindendir. Bu eserin
niishas: Milli Kiitiphanede mevcuttur.

Miftah el-Hussiab (Hesabin Anahtari): Hyﬁs b. Isa el-Akhisari’nin (6.
967/1560) Turkge olarak yazdig: eseridir. Bu eserin niishast Milli Kitiphanede
meveuttur. Yazar esasen simya ve cifir’ ilimleriyle ugragmistir. Ancak matematik ve
mikat ilimleri sahasinda eserleri de mevcuttur.

Sems-i Leyan (Giinesin Parlakligi): Haci Muhammed Aga b. Abdullah
el-Akpinari'nin (X./XVL ytzyil) 953/ 1546'da Turkge olarak kaleme aldig: bir
eserdir. Bu eserde matematik kurallar: verildikten sonra hesapla ilgili problemler-
den bahsedilir. Eser tamamlandiginda Kanuni Sultan Sileyman’in oglu sehzade
Mustafa’ya takdim edilmistir. Bu eserin niishasi Izmir Milli Kiitiphanesi’'nde bu-
lunmaktadir. .

Cemal el-Kiittab ve Kemail el-Hussab (Katiplerin Gériisii ve Hesabin
Miikemmelligi): Nasth el-Matraki'nin (6. 971/1564) bu eseri h. 923 yilinda
Yavuz Sultan Selim'e sunmak tizere hazirlamigtir. Eserin birinci bolimiinde Hint
rakamlari, dort, islem, kesirler, 6lgekler gibi konular anlatilmigtir. Ikinci bolimi
meveut degildir. Bu eserin niishasi Istanbul Universitesi Kiitiphanesinde mevcut-
tur. Nasth, Kantni devrinde bu eser bazi eklemelerde bulunarak Umdez i/-Hussib
(Hessabin [lkeleri) ismiyle yeniden yazmistir. Bu eserde ilkinden farkli olarak oran
oranti ve geometriye de yer verilmistir (ihsanoglu, 1999: 70). Kitap H. 940 y1-
linda tamamlanmustir. Bu eserler Tiirkce olarak yazilmustir ve niishalari Istanbul
Universitesi Kiitiphanesinde mevcuttur.

Risile fi ‘Ilm el-Hisab (Hesapla ilgili Risale): Kirki agkin eseri bulunan
Tagkopruli Zade'nin (8. 968/1561) hesapla ilgili eseridir. Yazar ayrica mantik ve
bilim tarihi ile ilgili eserler de Gretmistir (ihsanoglu, 1999: 65).

Nuzhat el- Nuzzir fi ‘Tlm el-Gubar (Gubar I1mi ile ilgili Caligma ): Bu eser
ibn el-H&'im (815/1412) tarafindan kaleme alinmistir. Birgok X V1. ytizyil alimi bu

Bu yiizdeler Thsanoglu'nun kaynakeada belirtilen esrindeki kitaplar esas alinarak hesaplan-
mistir.

Bu drnekleri verirken, cogunlukla Tirkce kaleme alinmis eserleri ve niishalarina ulagabildigim
eserleri segmeye gayret ettim.

Harflere verilen say1 degeri ile gelecek veya ge¢misle ilgili, tarih veya isme dair isaretler ¢ikar-
mak ilmidir.
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esere serh yazmistir. Bunlardan biri el-Hattib el-Ruaynidir. EI-Hattab'in yazdig:
Arap¢a serh Mathaf el-Irikide mevcuttur (Thsanoglu, 1999: 99). Bu esere serh
yazan bir diger alim de ibn Abi’l-Hayr el-Ermaytnidir (6.1019/1610). Bu serhin
ntishast Dar el-Kutub Riyazada bulunmaktadir. Serh Arapcadir. Bir Bagka serh ise
Abdulkadir el-Fayytmi (6.1022/1613) tarafindan yine Arapga olarak yazilmistir,
niishas1 Berlinde ve Tokyo Universitesi'nde mevcuttur. Bu esere serh yazan alimle-
rin listesini uzatmak miimkindir.

GEOMETRI

Geometri dili, tip, astronomi ve aritmetige kiyasla daha ge¢ Turkgelesmistir.
Ancak yer olglimleri (mesaha) ve astronomi i¢in ¢ok gerekli olan geometri
Osmanlilar tarafindan hesaptan sonra en ¢ok ilgilenilen matematik dali olmus-
tur. Osmanl astronomlar: trigonometride kullanmak tizere bazi agidlcerler gelig-
tirmiglerdir. XVI. yiizyilda Osmanli'da yazilmis on dort adet salt geometri kitab:
bulunmaktadir. Yani Osmanli déneminde yazilmis eserlerin sadece %20.90'1 yalniz
geometriyle ilgilidir. Bu on dort eserden iki tanesi serhtir. Eserlerden sekiz tanesi
Arapga, biri Farsca ve besi Turkge olarak kaleme alinmigtir. Yani Geometri ile ilgili
bu eserlerin %57.14’14 Arapga, %7.147i Farsca ve %35,72’si Turkgedir. Yalniz geo-

metriye tahsis edilmis bazi eserler sunlardur:

Mecma’ el-Gar'ib fi el-Mesiha (Geometri ile ilgili Sagilacak Noktalar):
Emri Celebi (6.982/1574) tarafindan yazilmigtir. Celebi bu eseri 4 Kasim 1560
Pazar giint 6gle vaktinde tamamlamigtir. Eser beg boliimden olugmaktadir ve si-
rastyla liggen, dortgen, daire ve silindirin alan él¢imleri ile ilgilidir. Eserin niishasi
Berlin Kitiphanesi'nde mevcuttur. Bu eser yalniz geometri konusuna ayrilmig ilk
Turk¢e metindir.

Risale fi Kismet el-Kabban bi Tarik el-Hendese ve’l-Mesaha ve’l-Hisab
bi’l-Nisab el- Arba (Baskiillerde Geometri Yoluyla Bélme): E1-Stfi'nin (6. 950-
1543) Arapga yazmis oldugu geometri eseridir. Nishasi Mustafa Fazil, Riyazada

mevcuttur.

Mabhayil el-Milaha fi Mas#'il el-Mesaha (Soyutlar ve Geometri Meseleri):
Ibn el-Hanbali'nin (971/1563) Arapca yazdigi eseridir. Yazarin 954 yilindan
once Halepde riyazi ilimler ve hendese okuttugu bilinmektedir. Bu eser, Kézi’l-
Huméamiyanin Gunyai el-Hussab fi Tl el-Hisab adli eserinin geometri ile ilgili
kismina yazmig oldugu serhtir. Nishalar1 Princeton, Biblioteque Nationale, Berlin
ve Dar el-Kutubda bulunmaktadir.

Kitab el-Tkna fi ‘Ilm el-Hisib ve el-Mesiha (Hesap ve Geometriye
Inandiran Kitap): Abu’l-Valid b. ‘Abdul’aziz’in (6.976/1568) Farsca olarak yazdig:

eseridir. Nushas: Nurosmaniye'de mevcuttur.
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Risale fi Tasavi’'l-Zavéya'l-Salas (Teslis-i Zaviye ile ilgili Risale): X V1. yiiz-
yilin baglarinda dogan el-Bihisti adi gecen eserin 6n séziinde, bir aginin g esit par-
caya bolinmesi® meselesinin gligligiinden otiirti, bazi agiklamalar yapma geregini
duyarak bu risaleyi yazdigini belirtmistir. Bu eser Arap¢a olup, niishasi Iskenderiye
Belediye kiitiphanesinde mevcuttur.

Risale fi'i-Bahs el-Hendese (Geometri Bahsiyle ilgili bir Risale):
Muhammed Zilk el-Halabi'nin (987/1579'da sag) geometri konusunda yazdig:
eserdir. Yazarin hesapla ilgili Miftah el-Hisib (Hesabin Anahtari) isimli bir eseri de
bulunmaktadir (1hsanoglu, 1999: 81). Her iki eser de Arap¢a yazilmugtr.

Risale fi Marifat Kemmiyat Muhit el-Daire (Dairenin Cevresini
Belirleyen Niceligin Marifeti ile ilgili Risale): Yasuf b. Muhammed el-Azhari
(X/XVL. yizyil) tarafindan yazilmistir. Dairenin alaninin hesaplanmas: ile ilgili
bir risaledir. Ayni eserin ikinci ntishast Raf” e/~-Hayra fi Mesahat el-Mustadira is-
miyle ge¢mektedir. Her iki niisha da Arapgadir. Eserin niishas: Laleli ve Arkeoloji
Miizesi’nde mevcuttur (Ihsanoglu, 1999: 100).

Kurret-iil-ayn fi Mesahat Zarf-1 el-Kullatayn (Geometrinin Géznuru,
el-Kullatayn'in I¢erigi) : El-Sinvari’nin (X/XVLyiizyil) Seyhiilislim Zekeriyya
el-Angari’nin (6.1520) Mesihat el-Kullatayn isimli eserinin serhidir. Giriste, ge-
ometrinin tarifi ve bununla ilgili hususlar hakkinda bilgi verilmektedir. Bab, ab-
dest almak i¢in kullanilan Kullatayn’in hacim 6l¢iilerinin bulunmas: tizerinedir. Ug
fa'idaden olusan sonug bélimi ise ti¢gen ve koni bi¢imindeki geometrik alanlarin
dl¢iimiinden bahsedilmektedir. Bu eserin niishalar1 Yale Universitesi, Berlin ve
Iskenderiyede meveuttur.

Risile fi Mes'elat el-Luzam Gayr el-Bayyin ve Izih el-Vasat el-Hendesi
Fiha (Geometrik Orta ile ilgili Liiziimlu Meselerle ilgili Risale): Mustafa b.
Mahmid el-Tosyavi (6. 1004/1596) tarafindan 982 yilinin Sevval (Haziran) ayinin
baginda tamamlanmugtir. Yazar bu eserin 6n sézinde “el-Luzim Gayr el-Bayyin”
meselesinin sorusturmacilar tarafindan bilinen bir sey oldugunu fakat bu mesele
ile ilgili geometrik agiklamanin unutuldugunu Sa'uddin el-Taftizani’nin Serh el-
Samsiyyade bu konuya degindigini fakat etraflica incelemedigini belirtmistir. Bu
eser Arapga olup nishas: Esad Efendide bulunmaktadur.

Cevab ‘ala Su’al Hendesiyyin Yata’allaku bi'l-Mesiha (Geometri
Hakkindaki Sorunun Cevabi): X V1. yiizyilda Misir'da yetisen 6nemli astronom ve
matematikci ibn Abi’l-Hayr el-Ermaytni'nin eseridir. Arap¢adir. Nishast Hasan
Hiisni'de bulunmaktadir (1hsanoglu, 1999: 110). Ayrica el-Ermayini’nin hem
matematik hem astronomiden bahsettigi Kir'a fi Amal el-Mukavvar ve Nasbihi bi

8 "Teslisi zaviye", Eski Yunan'dan miras alinmus, i¢ Delos problemi'nden biridir. Digerleri kiibiin

hacimce iki katina ¢ikarilmasi "zazif~i mikab"ve dairenin karelestirilmesi ile ilgili olan "zertib-i
daire'dir.
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Tarik el-Hendese va’l-Hisab isimli bir eseri daha vardir. Arapgadir ve nishasi Dar
el-Kutub Mikat'da mevcuttur.

CEBIR
Osmanlilarda cebir genellikle hesaptan ayrilmiyordu ve Cebir ve Mukdbele

(T’e yiikseltme ve ayni cins terimlerin esitligin bir tarafinda toplanmasi) bagligiyla
hesap kitaplarinin i¢inde yer aliyordu. XVI. ytizyilda Osmanli'da yazilmig alt: adet
salt cebir kitabi bulunmaktadir. Bunlardan ikisi serhtir. Bu eserlerden bir tanesi
Tiirkee, diger alt: tanesi Arapea olarak yazilmigtir. Yani XVI. yiizyilda Osmanli'da
yazilmis matematik eserlerinin % 10.45’1 salt cebir ile ilgilidir. Cebir eserlerinin de
%86 Arapga, %14 Turkgedir. Bu alt1 kitap sunlardir.

Fatih el-Mubdi’ fi Serh el-Mukni (Ikna Edici Serh): Zeckeriyya el-
Angar’nin, ibn el-Ha'im'in e/~-Mubdi’ fi Serh el-Mukni’ adli eserine Arapga yazmisg
oldugu bir serhtir. Niishalar1 Laleli, Tokyo Universitesi ve Dar el-Kutub Kahirede

mevcuttur.

Niizhet el-Albab ve Ziibde el-Telhis (A¢ik Béliimlerin ve Sonuglarin
Ozeti): EI-Miknasi (6. 964/1557) tarafindan Arapga olarak yazilmis cebir ve he-

sapla ilgili eserdir. Bu eserin niishasi British Museum'da mevcuttur

Cami’ el-Hisab (Hesap Derlemesi): XVI. yiizyil Kantni devri muhasip-
lerinden Ytsuf b. Kemal el-Burusavi tarafindan Tiirkge olarak yazilmigtir. Eser
cebir ve hesap Uzerine olup on bélimden olugmaktadir. Bu eserin niishas: Milli
Kitiphane'de mevcuttur.

Risile fi el-Cebr ve el-Mukabele (Cebr ve Mukabele ile Tlgili Bir Risle):
XVI. yiizyil Osmanli devri alimlerinden Davad el-Antaki (6. 1008/1599) tarafin-
dan, Arapea olarak, bes bab tizerine tertib edilmistir. Tki niishas: bulunmaktadr.
Bunlardan biri Dar el-Kutub Riydzada digeri Teymuriyye Riydzada bulunmak-
tadir.

Gayet el-Sual fi Keyfiyyat Istihrac el-Mechal (Bilinmeyenin Niteligini
Anlamak Amagli Sorugturma): E1-Kibabi (1008/1599'da sag) tarafindan yazilmig
olup, bir mukaddime, bes bab, bir hatimeden meydana gelir. Arap¢adir ve niishas:
Talat el-Riyaza'da mevcuttur. Ayrica yazarin hesap konusunda da ‘Umdat el-Tullab
fi Marifati TIm el-Hisib adinda bir eseri meveuttur. Bu eser de Arapga yazilmis
olup birinci kisimda tam sayilarla yapilan islemlerden, ikinci kisimda kesirlerden ve
sonug kisminda cebirden bahsedilir. Niishast Hamidiye'de mevcuttur.

Serh el-Mukni’ fi el-Cebr ve el-Mukabele (Cebr ve Mukabele ile Tlgili
Tkna Edici Bir Serh): Misirda yasayan matematikei ve astronom olan Abdulkadir
el-Fayyami (6.1022/1613) tarafindan ibn Ha'im'in e/~-Mukni’ fi el-Cabr ve el-
Mukébalasine serhtir. Nishast Dar el-Kutub Riyazada mevcuttur. Ayrica ya-
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zar yine ibn Ha'im'in Mursidat el-Tilibine de serh yazmugtir bu serhin nishas:
Gothada bulunmaktadir. Muellif tim serhlerini Arapca yazmustir.

SONUC VE DEGERLENDIRME

XVI. ylizyil Osmanli Biliminin altin ¢agidir. Bu yargi matematik alan: i¢in
de gegerlidir. Bu ¢agda diger ¢aglardan ¢ok daha fazla ¢eviri ve 6zgiin eser yazil-
mugtir. Yazimizin baginda da belirttigimiz tizere Osmanlica metinlerin hepsi hentiz
guniimiz Turkcesine ¢evrilmedigi ve incelenmedigi i¢cin Osmanli matematiginin
genel karakteri ile ilgili varilacak her yargi eksik kalacaktir. Ancak tim dénemlerle
kiyaslandiginda XVI. ylizyilin genel karakteri ile ilgili bazi yargilara varmak mim-
kindur.

Ozellikle bu gagda yasamis Osmanli Sultanlarinin bilime olan ilgisi ve deste-
gi bilimin ilerleyisinde 6nemli rol oynamaktadir. Sultanlara eserler sunulmaktadir,
dahasi Sultanlarin kendileri eser talep etmektedir. Yine bu ¢agda Osmanli tarihi-
nin en kapsamli matematik eserleri uretilmis ve yukarida bahsi gecen rasathane
kurulmugtur.

XVI. ytizyilda Osmanli matematigini 6zetlemek i¢in agagidaki tablo faydalh

olacaktir.
Aritmetik Geometri Cebir
Arapga 33 8 6
Farsca 3
Turkge 10 5

Bu tabloda da agik¢a goriildigi tizere matematigin kilgisal alanlarina ilgi ku-
ramsal alanlarina olan ilgiden daha fazladir. Bu da teorik matematigin gelismesine
katkida bulunulmasini zorlagtirmigtir. Teorik matematik, matematigin mutfagidir.
Eger bir toplum, ya da daha kigiik 6l¢ekte, bir kisi mutfakta yemek yapmay1 6g-
renmez, stirekli digaridan siparisle beslenirse bir siire sonra kaynaklar: tiikenecektir.
Tipk: bunun gibi teorik bilimlerin arka planda birakilmas: bir toplumda olasi ge-
lismelerin 6ntini kesmektedir. XVI. yiizyilda Bat: ile ayni seviyede olan Osmanl
biliminin yUzyilin sonlarina dogru Batinin gerisinde kalmasinin baglica sebebi
budur. Ancak buradan kilgisal matematigin ve bu alanda verilen eserlerin 6nem-
siz ve degersiz oldugu sonucu ¢ikarilmamalidir. Kilgisal matematik birgok giinlik
problemleri ¢6zmekte ve yetenekli bazi matematikgilerin iretkenligini beslemekte
faydali olmaktadir. Bir bagka dikkate deger konu, bilim dilinin Arap¢a olmasidir.
Bu da bilimin belli bir zimreye hitap etmesine sebep olmusgtur. Siradan halkin
ilgisi ve potansiyeli yeterince beslenmemistir.
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Bilgiler Islam Diinyasi'ndan alinarak égrenilmis ve korunmustur. Yenilikler
denenmis fakat benimsenmemistir. Burada asil mesele Batiyla ayni kaynaktan ali-
nan bilgi birikiminin ni¢in Batida ilerlemeye sebep olup, Osmanli Devletinde ayn1
etkiyi yaratmadigidir. Kuramsal konulara fazla ilgi gosterilmediginden bahsettik,
ancak tek sebep bu degildir. Bilindigi gibi VI. ytizyildan itibaren Huristiyanlar ka-
ranlik bir déneme girmiglerdir. X. yiizyila kadar siiren bu dénemin ardindan, Islam
Diinyast'nin bilimsel basarilarindan etkilenen Huristiyanlar genellikle Arapga
yazilmis olan bilim eserlerini ¢evirme cabasi i¢ine girmiglerdir. XI. ve XII. yiiz-
yillar aras1 Arap¢adan Latinceye yogun bir ceviri ¢abast baglamigtir. Daha sonra
bir kisim eserin Yunancadan Arapgaya terciime oldugu belirlenmis ve Latinceye
cevrilen eserler orijinal Yunancalariyla kiyaslanmugtir. Béylece Bati Diinyas: bilim
alaninda ne kadar geride kalmis oldugunu fark ederek, var giiciiyle Islim Diinyas
ile arasindaki farki kapamaya ¢aligmistir. Bu siire¢ boyunca, Hiristiyanlar bilgi-
nin ilerleyebilen yapisini fark etme olanag: bulmuslardir. Clinki Islam bilginle-
ri mutlak gérinen bilime katkilar yapmiglardir. Bu da bilginin yapisinin mutlak
degil degisken olabilecegi imasin tasimaktadir. Islam bilginleri bilgiyi ilerlettiyse
Huristiyan bilginlerinin de bilgiyi ilerletebilme sansi vardir, bu zorunlu bir sosyo-

lojik ¢ikarimdr.

Osmanli Devleti iginse Islam Diinyasi'ndan kalan bilgiler “miras” niteli-
gi tasimaktadir. Yani Osmanli, parcast oldugu bir gelenegi korumaya ¢alismistir.
Osmanli icin Islam Diinyas’ndan alinan bilgi, gelistirilmesi gereken bir birikim
degil aksine korunup muhafaza edilmesi gereken bir hazinedir. Bir bagka deyisle
Osmanl devletinin elindeki bilgiden daha iyisini tiretmek icin yeterli bir tegviki
yoktur. Elindeki bilimsel bilgi ona ziyadesiyle yetmektedir. Buna en uygun 6rnek
Takiyuddindir. Onluk sistem matematikgiler arasinda bilinmesine ve kullanilma-
sina ragmen astronomlar altmiglik sistemi kullanmaya devam ederken, Takiyuddin
astronomide hesaplar1 ¢ok kolaylagtiracak onluk sistemi kullanmay: teklif etmis
ancak takip edilmemistir. Belki de ytizyillardir siire gelen bir gelenege karg: ¢iktig
i¢in ciddiye alinmamigtir. Bunun disginda Osmanli'da, bilim ve din arasindaki sinir
yeteri kadar belirgin degildi. Bilimin hali hazirdaki haline kars1 ¢ikarak yenisini
6nermek bir manada dine de karsi gelmek olarak algilanabilirdi. Iste bu sebep-
lerden XVI. yiizyil baglarinda ¢ok da fazla olmayan Osmanl ve Bati arasindaki
bilimsel diizey farki, giderek arasini agmistir ve sonugta da Batinin tstiinligi ile
son bulmustur. Aradaki farklar Cumhuriyet donemi islahatlariyla kapatilmaya ¢a-
lisilmis ve basarili olunmusgtur.
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16TH CENTURY OTTOMAN

MATHEMATICS VISIBLE FEATURES
Trem ASLAN

Ozet

XVI. ylizyil Osmanli biliminin altin ¢agidir. Bu yargi matematik alani i¢in de
gecerlidir. XVI. yiizyillda Osmanh Devleti’'nde diger ¢aglardan ¢ok daha fazla ¢eviri
yapilmig ve 6zgln eser yazilmistir. Osmanlica metinlerin hentz hepsi giiniimiiz
Tiirkgesine ¢evrilmedigi ve incelenmedigi i¢in Osmanli matematiginin genel ka-
rakteri ile ilgili varilacak her yarg: eksik kalacaktir. Ancak mevcut eserleri donem-
sel olarak kiyaslandigimizda, XVI. ylizyilin genel karakteri ile ilgili bazi yargilara
varmak miimkindiir. Bu makalede literatiir taranarak, XVI. yiizyilda Osmanlilarda
yazilmig aritmetik, cebir, geometri, analitik geometri gibi matematigin cesitli dal-
larindaki eserler ve bunlarin yazarlarina iligkin genel bir sunum ve degerlendirme
yapilacaktir

Anahtar Kelimeler: 16. yiizyil, Altin Cag, Osmanli Matematigi, Osmanli
Geometrisi, Osmanl Aritmetigi, Osmanli Cebri, Takiyuddin, el-Magribi.

Abstract

16" century is the golden era of the Ottoman science. That broad conclusion
is also valid for mathematics. In that century Ottomans produced original treaties
and commentaries more than ever. Unfortunately, all the Ottoman texts has not
translated and examined yet. So all the conclusions and the evaluations about the
general characteristics of the Ottoman mathematics, will be in inadequate and
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insufficient. Nevertheless, when the 16™ century compared with all periods, it is
possible to revise an acceptable conclusion.

Keywords: 16™ century, Golden Era, Ottoman Mathematics, Ottoman
Algebra, Ottoman Geometry, Ottoman Arithmetic, Taqi al-Din, al-Maghribi.

16th Century was a Renaissance era for the West was also the golden era
for the Ottomans in science. The basic sense of science was the pragmatism in
Ottomans. Sciences which can be used in daily life, for daily needs had major
priority in Ottomans. That is the reason of the medicine and engineering schools
were established before the fundamental sciences schools. Mathematic had the
attention because of its applications in daily life were needed, but the interest
towards natural sciences waited until the Republic time which is after 1923. As
well as astronomy, engineering, war technology and architecture, the mathematic
knowledge was also needed in the merchandise, trades, and legacy (as they cal-
led feraiz, share of heritage). So mathematics has gained the attention it deserves
from the Ottoman scholars. But Ottoman scholars “used” the “needed knowledge”
which they've learned from Medieval Islamic scholars, and they haven't tried to
make a new progresses on it. That pragmatic approach can easily be understood
by a glance at the book topics. The major percentages of the books written in 16th
century was on arithmetic, accounting and share of heritage. While in the second
raw the Geometry books are taking a part, the algebra books which are closer to
the pure mathematics are the less interested ones in comparison with the other
ones. Books are mostly written in Arabic. That shows us like in Islamic tradition,
in Ottomans language of science was also Arabic. Another interesting point is the
books ordered by Sultans was in Persian which was the literature language of the
mentioned time.

Ottoman mathematicians were using two kinds of calculation systems. One
of them was called “Indian-Arabic System” that was a decimal system and other
was the sexagesimal “Astrologer System”.

I would like to inform you that not all Ottoman texts investigated and trans-
lated yet. So all those comments and conclusions in this article will be made under
those circumstances. My references will be the knowledge which has uncovered
already. So none of that is one hundred percent definite, in order to obtain certain
results we should have first investigate each and every text exists. But yet my com-
ments and statistics in this article, will try to provide the general out look towards
Ottoman mathematics and geometry.

I told the basic sense of science was the pragmatism in Ottomans yet that
doesn’t mean there weren't any original contributions. Bright scientists may appear
in anytime anyplace. So in 16th century Ottoman empire there were also brilliant
scholars one and the primary of them is Taqi al-Din (932/1526-993/1585).
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Tagqi al-Din ibn al-Maraf

Taqi al-Din Muhammed b. al-Maruf b. Ahmet Muhammed b. Muhammed
b. Ahmet b. Yusuf b. al-Emir Humartegin, was born in Damascus in June 1526. He
received his education from various scholars about tafsir (interpret or comment),
fikih (Islamic jurisprudence), astronomy, mathematics and medicine in Egypt and
Damascus. After this education he become gad: (a judge in sharia law) and mud-
erris (teacher in medrese) in different cities. One of these cities that he worked was
Cairo. While he was a qad1 in Cairo he accelerate his studies about mathematics
and astronomy. His main interests were astronomy, mathematics and physics. He
returned Istanbul in 1570 and he become the chief astrologer' of the Sultan 2nd
Selim. In 1575 Taqi al-Din established an observatory some place around Tophane
and he made astronomical observations. The instruments which has used in Tagi
al-Din’s observatory has resemblances to the instruments which has used in of
Uranienborg (sky land castle) observatory by his contemporary Tyco Brahe (1546-
1601). But we should emphasize that chronologically Tagi al-Din was before Tyco
Brahe (Tekeli, 2005). Taqi al-Din used the observational clocks indicating minutes
and seconds. that allows him to make more accurate calculations. So his zijs devi-
ate less than one minute. In those zijes he proposed and used decimal system in
order to sexagessimal system. He stressed that will which provide easier and more
accurate calculations for the first time in history (Demir, 1999). Unfortunately

although its tremendous successes the observatory demolished by encouragements
of sheik al-Islam Ahmet Semseddin Efendi in 1580 (Unat, 1999: 483-484).2

I am not going to dwell his astronomical dissertations since our topic is a ge-
neral features of mathematics in Ottomans but since his studies indicates original
mathematical ideas I would like to mention briefly.

Taqi al-Din has tree zijes: Sidre Miinteha al-Efkar fi Melekiit al-Felek al-Dev-
vdr (the limits of the Sky knowledge), Teshil Zij al-A'sari al-Sehinsahi Sani Asara fi
Devle al-Osmaniyye al-Muradiyye (The Decimal Zijes of Sultan), Ceride al-Diirer va
Haride al- Fikrer (The Collection of the Pearls and the Pearl of the Views)’. These zijes
has prepared with regard to his studies in Istanbul Observatory. These are crucial
zijes about both history of mathematics and history of interpolation*.The third
zij has studied and translated by Prof. Dr. Remzi Demir in 1992 in his doctorate
dissertation (Demir, 1999).

! When Taqi al-Din died Kepler was 14. and later he wrote a book named Zhe Reliable Founda-
tions of Astrology in 1601.

> He said the comet in 1577 November was a sign of God and plague in 1578

has started because of the people interfere God's job.

Here he means "The collection of the important knowledges, and the most important knowl-

edge among all others".

Finding one functions value by using another.
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The Number System of Taqi al-Din

'The Indian numbers causes many problems to the Islamic scholars. The lan-
guage of science was Arabic which’s letter were written right to left, but the Indian
numbers were written left to right. On the other hand Indian numbers were po-
sitional and mathematical operations were much more easier with them. So Taqi
al-Din offered a combined number system with the first nine Ebced and zero and
they were written in the same direction with Arabic letters i.e. right to left. But the
Numbers were positional just like the Indian numbers. Like many other Islamic
scholars Taqi al-Din also did not consider negative numbers in his system and he
also didn't use symbolism he express his opinions rhetorically. But his contempo-
raries in Europe were using both negative numbers and symbolism at that time.

Taqi al-Din’s Mathematical Studies

* Bugyat al-Tullaib min ‘Ilm al-Hisab (Our Expectations from
Computation): Written in Arabic. It has three chapters, first is about
Hisab al-Hindi, the second is about Hisdb al-Nuciimi and the third is

about finding the unknowns. The copies exist in Dar al-Kutub (ihsanoglu,
1999: 85).

» Cevabu Suw’al ‘an Musallas min al-’Izam Gayri K#'im al-Zaviya va
Laysa fi Azlahi ma Yablug al-Rub’a ve Az1a’uht Ma'lima bi Asriha Hal
Yumkinu Ma'rifatu Zavayahu: Written in Arabic. It is about finding the
angles of a triangle which have no right angle and has a certain edges. Taqi
al-Din writes that treatise to in response to a question. The copies exist in
Yeni Cami.

= Risale fi ‘Amal al-Mizan al-Tabi’i (A Treatise about Nature’s Scale) :

That was about Archimedes scale. It was written in Arabic. It’s copy exist
in Alexandria City Library.

= Risile fi Tahkiki ma Kalahu'l-’Allama Giyasuddin Camsid fi Bayan
al-Nisba Bayn al-Mubhit val-Kutr (A Treatise About The Ratio of the
Diameter to Circumference): It was written in Arabic. It is about the
ratio of the diameter to circumference of the circle. As we all know this
ratio is equal to the number pi. It’s copy exist in Kandilli Observatory.

= Tahrir Ukar Theodosius (Ukar of Theodosius) : It was written in Arabic.
That is a reduction of Ukar of Theodosius. The famous historian Katip
Celebi (1609-1657) mentioned this book, but the manuscript or copy
doesn’t exist.

= Tastih al-Ukar: It was written in Arabic. It is about stereographic projec-
tion. It’s copy exist in Kandilli Observatory(ihsanoglu, 1999: 86).
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= Kitab al-Nisab al- Mutagakila fi ‘1 Cabr val Mukabela (Proportion of
the Numbers): Written in Arabic. It is about the difficulties of Algebra.
It has one introduction (mukaddima), three sections (bab), and one con-
clusion (hatime) parts. It is translated and published by Prof. Dr. Melak
Dosay Gokdogan with the name “The Algebra of Taqi al-Din”. The man-
uscript preserved in Oxford, 1.881,3 1. In the first chapter of the treatise
Taqi al-Din explained the four arithmetical operations and their rules. In
the second chapter of the treatise he investigated cabr and hat operations.

Cabir (completing): Let A > 0 be a constant rational number, and coeflicient
of x as Ax.In that case if A < 1, then cabr is completing that number to 1.

Hat (degrade): Hat is the opposite of cabr. Let A>0 be a constant rational
number, and coefficient of x as Ax. In that case if A > 1, then hat is decreasing
this number to 1.

Taqi al-Din has prepared his solution formulas for the A=1. So before giving
his equations and their solutions, he explained how to arrange the equations for
that rule. In both cases in order to make A=1 the coeflicient which would be mul-
tiplied with the all equation was founded with the proportion.

The third chapter of the treatise was about Algebraic Equations. He separated
the equations in a two parts as miifred equations (simple) and mukterinat equations
(complex)

Simple (Miifred) Equations:

1.ax% = bx
2.ax’=c¢
3.bx=c

Combined (Mukterinat) Equations:
l.ax* +bx=c

2.x* +c=bx

3.x*=bx+c

After that Taqi al-Din explained how tp solve these equations.

MAGHRIBI

Another mathematician that we will mention is Ali ibn Veli ibn Hamza al-
Maghribi (6.1022/1614). His book Tubfetii-1 Adad Ii zevi’l-Riisd val-Sedad (The
gift of Numbers) is considered as the most comprehensive book ever written in
Ottoman Empire about commercial mathematics. He was born in Algeria. After
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completing his first education in Algeria then he traveled to Istanbul and comp-
leted his education in there. At that time Istanbul’s madrasa’s, especially Fatih and
Stileymaniye madrasas, were very famous about having best quality scholars and
comprehensive libraries. After he took his “icazet”, Maghribi become a mathe-
matics teacher in Hagiye-i Tecrid and Miftah madrasas. In 1586 went back to the
lands he born and became qad: in Algeria and Tripolis. Later he traveled to Mecca
to become Haji (pilgrim) and completed his monumental treatise Tubfetii-1.Adad
Ii zevi’l-Riisd val-Sedad. He died in 1614.

= Tuhfetii-1 A'dad li zevi'l-Riigd val-Sedad: At the end of this book he
stated that completing this book takes his 3 months and 9 days. This
book has written in Turkish. The manuscripts exists in Stileymaniye (Esad
Efendi, 3151,2), Kavala (Riyaziye Turki, Number 1) and Talat (Riyaziye
Turki, Number 1) libraries. He completed this book in 11 April 1591.The
book has one introduction chapter, four main chapters and a conclusion
chapter.

In the introduction part Maghribi states that book has written for the
“muvakkit”s (i.e. person who attached to a mosque whose chief duty was to deter-
mine the time for the azans and namaze), tradesmen, qadis. He also defined “he-
sab” (calculation) in this chapter, as a “discipline that helps finding unknowns”. He
used Gubér numbers. Instead of devre-i miitevaliye system in which the numbers
read three by three, he used yzi4 system in which the numbers read five by five. He
separated the numbers as miifred (simple) and miirekkeb (combined). While miif-
red numbers are numbers like 2, 20, 2000, miirekkep numbers are the combined
numbers with two ore more figures in it like 123.

In the first main chapter Maghribi defines four main operations in positive
integers. While he was mentioning the summation of consecutive even numbers
sequence. He gave the formula rhetorically that we are using in high schools to-
day.

For example;

When the question is the summation of the even numbers till 10.

He explains the answer will be;
2n=10, n=5

n.(n+1)

5.6=30.

In the second chapter, the main topic is rational numbers and irrational num-
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bers®. He defines the operations in the rational numbers. He also defines the roots
of the numbers and the operations in that kinds of numbers.

In the third chapter he defines how to find unknown in the equations and he
proposed three methods for that.

1. Falsity
2. Algebra

3. Proportions: It is for the problems with one unknown and four known
quantities.

'The fourth chapter is about geometry:
1.'The area of the rectangles.

2.'The area of the triangles.

3.'The area of the circle segments.

4.'The areas and volumes of sphere and solids (Gokdogan, 2009: 666-675).

In that time most arithmetic books had chapters about algebra and geo-
metry.

Last but not the least in the conclusion chapter Maghribi covers topics: prob-
lems about interest calculation, income account, profit and loss statement, traveling
problems. We should stress that as he mentioned in the introduction he was targe-
ting the tradesman and these problems are supporting his statement. That book is
translated and published by Prof. Dr. Melek Dosay Gékdogan with the name “A
Mathematician, Maghribi, Who Found Attractive the City of Istanbul “.

From now on we will investigate some books which are written in 16th cen-
tury Ottoman in order to have an idea about general characteristic. I separated the
books in three groups that is Arithmetic, Geometry and Algebra.

ARITHMETIC (CALCULATION - ACCOUNTING)

The Arithmetic notion usually includes number theories, measuring, and all
kinds of calculations. For that reason in this section we will consider accounting
books, and the calculation books (hesap) as arithmetic books. “Hesap” has been
the most popular area of mathematics during centuries in each civilization. Also
among Ottomans most treatise about mathematics was about “hesap”. Again in
16th century % 68.65 of the books was about arithmetic and hesap. Ottomans
needed arithmetic for shopping, trading, velocity and timing calculations, account-
ing, legacy sharing, engineering and in astronomy. In later centuries, they needed

5 Exponentials.
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further calculations for engineering as limits, logarithms, differentiation and in-
tegration and they studied those themes in arithmetic books. The language of the
arithmetic books were %71.74u Arabic, %6.52 Persian and %21.74 Turkish. Here

are some example names of books written in Turkish 16th century.

Miftah al-Mugkilat fi'l-Hisab (The Key of the Difficulties in Arithmetic):
The author of this book is Sa’adi b. Halil (alive in1549). The author is accountant
of Kanuni Sultan Suleyman (1494-1566).

Miftah al-Hussab (The Key of the Arithmetic): Ilyas b. ‘Isa al-Akhisari
(d.1560) The author is more known with his alchemy and cifir (a kind of fortune

telling) studies. But he has some mathematical works too.

Sems-i Leyan (The Sparkle of The Sun): Hact Muhammed Aga b. Abdullah
al-Akpinari (16th century) wrote that book in 1546. In this book he examined
some mathematical rules and problems. The book has presented to son of the
Kanuni Sultan Suleyman, Mustafa.

Camal al Kuttab va Kamal al-Hussab (The Views of the Clerks and The
Excellence of Arithmetic): Nastth al-Matraki (d.1564) he rewrite the same book
by adding a geometry chapter at the time of Kanuni with the name Umder iil-
Hussab (The Principles of Arithmetic)

Risala fi ‘Ilm al-Hisab (A Treatise About Arithmetic): The author is
Tagkoprult Zade (6.1561). He also studied logic and science history.

Another treatise we frequently come up is commentaries to Nuzhat al-Nuzzar
fi ‘Ilm al-Gubar (Explanation for Gubar Numbers) of ibn al-Ha'im (1412).
Many 16th century Ottoman mathematicians wrote commentary for that book.
(Al-Hattab al-Ru’ayni, ibn al-Hanbali, ibn Abi’l-Hayr al-Ermayani, Abdulkadir

al-Fayyimi) As we can understand by its name it is about Gubar numbers.

GEOMETRY
Although the Ottoman-Turkish terminology of geometry has developed

much more later than arithmetic, medicine and astronomy; geometry (mesaha as
they calles) has been the second favorite field of Ottoman mathematicians. The
Ottoman astronomers in 16th century developed some protractors in order to use
in trigonometric calculations. There are 14 books written in 16th century, about
geometry. Two of these books were commentary. The books only assigned for ge-
ometry that is % 20.90 of all. And %57.14 of the books were in Arabic, %7.14 were
in Persian and %35.72 were in Turkish. They are;

Mecma’ al-Gar’ib fi al-Mesaha (Surprising Points about Geometry): Emri
Celebi (d.1574) completed that book on 4th of November in 1560. That is the first
Ottoman-Turkish text assigned geometry.

Dort Oge—Yzl 3-Sayr 5-May:s 2014



16TH Century Ottoman Mathematics Visible Features 55

Risala fi Kismet al-Kabban bi’l-Tarik al-Hendasa va’l-Mesaha va’l-Hisab
bi’'l-Nisab al-Arba (Division in Scales by Geometry): This book has written by
al-Safl (d.1543) in Arabic. It is a commentary of Kazi'l-Humamiya’s Gunyaz‘ al-
Hussab fi Tim al-Hisab.

Mabhayil al-Milaha fi Mas#’il al-Mesaha (Abstracts and The Matters of
Geometry): Hanbali (1563) book written in Arabic.

Kitab al-ikna fi ‘ilm al-Hisab va al-Mesaha (The Book makes us Belive
Arithmetic and Geometry) : The author Abu’l-Valid b. ‘Abdul’aziz (1568) wrote

this book in Persian.

Risala fi Tasavi'l-Zavaya'l-Salas (A Treatise About Division of an Angle
In to Tree Equal Parts) : Al-Bihisti (b. beginning of the 16th century) wrote that
treatise to find a solution one of the most famous Ancient Greek Delos Problems
“Teslisi zaviye™: Division of an Angle In to Tree Equal Parts.

Risala fi’i-Bahs al-Hendasa (A Treatise About Geometry): Muhammed
Zilk al-Halabi’s (alive in 1579) treatise in Arabic.

Risala fi Marifat Kemmiyat Muhit al-Daira (The Feat of The Quantity
Determines the Area of a Circle): That book is Yasuf b. Muhammed al-Azhari’s
(16th century) book about area of a circle written in Arabic.

Kurrat al-’Aynayn fi Mesahat Zarf al-Kullatayn (Result of a Intensive
Work and Content of al-Kullatayn): This book has written by al-Sinvari (16th
c.) in Arabic. It is a commentary of Zakariyya al-Angari’s (d.1520) Mesihat al-
Kullatayn. The book is about volumes of solids.

Risala fi Mas’alat al-Luzim Gayr al-Bayyin ve Izah al-Vasat al-Hendasi
Fiha (A Treatise Which is About Required Matters): Mustafa b. Mahmad al-
Tosyavi (d. 1596) wrote that book in Arabic.

Cavib ‘ala Su’al Hendasiyyin Yata’allaku bi’l-Mesaha (The Answer of The
Question About Geometry): Ibn Abi’'l-Hayr al-Ermaytni wrote that book in
Arabic.

The other geometry books are Taqi al-Din’s books.

ALGEBRA

Ottomans were not sifting algebra from arithmetic. They were examining
algebra under a name of Cabr and Mukdbela in arithmetic books. Cabr means com-
pleting to 1 and mukabela means gathering similar terms to the same sides of the
equation. There are 6 books written in 16th century only assigned for algebra. 16th
century. That is % 10.45 of all. And %86 of the them are in Arabic and %14 are in

Turkish. They aren’t any algebra books written in Persian. These six books are,
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Fath al-Mubdi’ fi Sarh al-Mukni (Convincing Commentory of al-Mubdi’
fi Sarh al-Mukni ): This book has written by Zakariyya al-Ansari in Arabic. It is
a commentary of ibn al-Ha'im’s a/-Mubdi’ fi Serh al-Mukni’.

Nuhzat al-Albab ve Zubdat al-Talhis (Summary of the Obvious Chapters
and Conclusions): This book has written by al-Miknasi (d.1557) in Arabic.

Cami’ al-Hisab (Collection of Arithmetic): The author of this book is Yasuf
b. Kemal al-Burusavi. The author is accountant of Kanuni Sultan Suleyman (1494-
1566). This book has written in Ottoman-Turkish. It is about algebra and arith-

metic.

Risale fi al-Cabr val-Mukabela (A Treatise About Algebra): This book has
written by David al-Antaki (d.1599) in Arabic.

éayat al-Sa’'al fi Kayfiyyat Istihrac al-Mechal (An Inquiry for
Understanding the Quality of the Unknown): This book has written by al-Kibabi
(alive in 1599) in Arabic.

Serh al-Mukni’ fi al-Cabr val-Mukébela (The Convincing Commentory
About Algebra): This book has written by Abdulkadir al-Fayyimi (d.1613) in
Arabic. It is a commentary of ibn al-Ha'im’s a/~-Mukni’ fi al-Cabr ve al-Mukibala.

CONCLUSION AND EVALUATION

16™ century is the golden of the Ottoman science. That broad conclusion
is also valid for mathematics. In that century Ottomans produced original treaties
and commentaries more than ever. As we stressed before, not all the Ottoman texts
has translated and examined yet. So all the conclusions and the evaluations about
the general characteristics of the Ottoman mathematics, will be in inadequate and
insufficient. Nevertheless, when the 16™ century compared with all periods, it is
possible to revise an acceptable conclusion.

'The Ottoman Sultans who lived in that era had a special interest of science.
'They supported the scholars and they demand some specific translations. That atti-
tude of theirs plays important part on visible features of 16™ century mathematics.
Again in that era the most comprehensive treaties of all times has produced and
the observatory that we mentioned before has been established.

In order to summarize the general features of 16™ century Ottoman mathe-
matics we should take a glance the following table.

Arithmetic Geometry Algebra
Arabic 33 8 6
Persian 3 1 0
Turkish 10 5 1
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In this chart we can obviously see that the applied mathematics attracts more
attention among scholars. That trammels to contribute theoretical mathematics.
Deficiency in theoretical contributions confronts some probable progresses. That
has been the main reason constitutes the level difference in mathematics between
Ottomans and Westerns at the end of the century. Another challenge was the
language of science. Since it was Arabic, that limited the mass of people who can
reach knowledge, because not all Ottomans knew Arabic. Despite those challenges
the scholars made brilliant progresses.

All the holy knowledge of science has taken from the Medieval Islam and
protected by Ottoman scholars like a sacred legacy. Westerns learned the same
knowledge from the same source, but they tried to prevail it. That may be the
second difference between Ottomans and Westerns. One of them was trying to
preserve a legacy while the other was trying to overcome it by some sociologic
reasons. Also as we all know Western scholars compared the original Greek texts
with the Arabic translations and commentaries, so they had a chance internalize
the structure of the science which is unrestricted. Any how the original contri-
butions and recommendations existed in Ottomans like in Tagi al-Din’s example
but they are underestimated by other scholars and didn’t interchange by the sacred
Medieval Islamic knowledge.
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