i
ists to
ing Studies

t
ineer
and Related Sciences

1€1n

Contributions of’
Early Muslim *
Sc

Eng

1ye
Ir1s

Abdi O. Shuri
Waleed F. Fa

ITUM PRESS

INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

|
|




Contributions of Early Muslim
Scientists to Engineering
Sciences and Related Studies

Editors
Abdi O. Shuriye
Waleed F. Faris

S

IIUM Press



Published by:
ITUM Press
International Islamic University Malaysia

First Edition, 2011
©IIUM Press, [ITUM

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without any prior written permission of the
publisher.

Perpustakaan Negara Malaysia Cataloguing-in-Publication Data

Abdi O. Shuriye & Waleed F. Faris : Contributions of Early Muslim Scientists to
Engineering Sciences and Related Studies

ISBN: 978-967-418-157-4

Member of Majlis Penerbitan Ilmiah Malaysia - MAPIM
(Malaysian Scholarly Publishing Council)

Printed by :

IIUM PRINTING SDN.BHD.
No. 1, Jalan Industri Batu Caves 1/3
Taman Perindustrian Batu Caves
Batu Caves Centre Point
68100 Batu Caves

Selangor Darul Ehsan
Tel: +603-6188 1542 / 44 | 45 Fax: +603-6188 1543

EMALIL: iiumprinting@yahoo.com



Contents

TITLE
Preface v
Acknowledgment vi
Lists of Contributors vii
Introduction 1
Chapter 1 Al-Battani’s Contribution‘ to Astronomy 3
Chapter 2 Safiha by Al-Zarqali 8
Chapter 3 Ibn Al Shatir’s Influence on Modern Astronomy 12
Chapter 4 1-Zarqali on Instrumentation 19
Chapter 5 Contributions of Al-Razi on Alchemy in Terms of Metal

and Substance 24
Chapter 6 Jabir [bn Hayyan’s Work on Sulphur-Mercury Theory 30
Chapter 7 The Contribution of Hassan Al-Rammah to Gunpowder

and Rocket Technology 36
Chapter 8 The Contribution of Ibn Al-Awwam in Botany

and Agriculture 41
Chapter 9 Al-Battani Contributions in Astronomy and Mathematics 45
Chapter 10 Al-Biruni’s Views on the Discovery of the Spherical Earth 49
Chapter 11 Al-Kashi and Access to the Arithmetic & Astronomy 53
Chapter 12 Nasir Al-Din Al-Tusi’s Understanding of Trigonometry 58
Chapter 13 Al-Biruni’s Experimental Scientific Methods in Mechanics 65
Chapter 14 Al-Haytham’s Understanding of Physical Nature of Light 70
Chapter 15 Contributions of Ibn Al-Haytham on Optics 74

Chapter 16 Energy Particle-Physics: The Efforts of Abdel Nasser Tawfik 80
Chapter 17 Mahmoud Hessaby’s Contribution to the Infinitely Extended

Particles Theory in Quantum Physics 86
Chapter 18 The Contribution of Ibn Ishaq Al-Kindi to Light, Optics and

Cryptology 91
Chapter 19 The Contribution of Ibn Sahl in Refraction of Light 95
Chapter 20 Al Kindi on Pharmacology 103
Chapter 21 Contributions of Kerim Kerimov in Aerospace Engineering 110

Chapter 22 Fazlur Rahman Khan’s Understanding of Tube Structural
System of Skyscrapers 115




Chapter 23
Chapter 24
Chapter 25
Chapter 26
Chapter 27
Chapter 28

Chapter 29

Chapter 30
Chapter 31

Contribution of Lofti Asker Zadeh to Fuzzy Logic 121

The Nano World of Munir Nahfey 127
Abbas Ibn Firnas’s Contribution in Aviation 135
Al- Jazari Contribution to the Development of Water Supply System 139
Contribution of Tipu Sultan to Rocket Technology 143

The Contributions of Al - Khazini in the Development of

Hydrostatic Balance and its Functionality 147
The Contribution of Banu Musa Brothers in the Self Changing

Fountain 155
The Invention of the Helium-Neon Gas Laser by Ali Javan 160
Al-Jazari on Automata 165

Xi




CHAPTER TWENTY THREE

CONTRIBUTION OF LOFTI ASKER ZADEH TO FUZZY LOGIC

Mohamad Ghazali B. Ameer Amsa, Ahmad F. Ismail
Fac. of Eng., International Islamic Univ. Malaysia (ITUM), Jalan Gombak, 53100 Kuala
Lumpur, Malaysia.

23.1 INTRODUCTION

The objective of this chapter is to highlight the contribution of Lofti Asker Zadeh, the
founder of fuzzy logic. Lotfi Zadeh introduced the concept of fuzzy logic through his
published paper ‘Fuzzy sets’ in 1965. The literal meaning of fuzzy is vague, imprecise,
subjective or uncertain which gives impression that fuzzy logic is the ‘logic’ that is fuzzy.
However, that assumption is misleading since the actual meaning of fuzzy logic is the
logic used to describe fuzziness or imprecise thing (Negnevitsky, 2002, p. 87). Fuzzy logic
allows machine to imitate the human thought process, while solving uncertainty problems
by means of ‘computing with the words’ technique. In this technique, all the words by
given each of linguistic variables have different degree of membership values (base on
human perception) in the fuzzy set. This idea is similar to human decision making
technique since used to judge something with linguistic variable such as ‘good’, ‘better’
‘nice’ which are uncertain and very subjective because it based on individual perception
of something which and thus may differ from one person to another. Fuzzy set theory led
to development of various intelligent machines that able to decide the solution in the way
more to ‘human like manner’ which called Intelligent System (IS) to deal with uncertainty
and impreciseness of real world problems.

The method used in this chapter is based on review of various historical and
theoretical publications about Lofti Zadeh and fuzzy logic. The chapter framework based
on (Negnevitsky, 2002) which explain the emergence of intelligent machine from
historical and theoretical perspective. The main focus of this research is to point out Lofti
Zadeh contribution to fuzzy logic. This chapter explore the fuzzy logic theory which is
innovate by Lofti Zadeh and emergence of other engineering systems based on this theory.
The significant of this chapter will acknowledge Lofti Zadeh as one of Muslims
contributor to engineering field.

23.2 ZADENH’S FUZZY THEORIES

Basically, fuzzy logic concept is very close to existing classical logic founded by Greek
philosopher and mathematician, Aristotle. The major discrepancy between fuzzy logic and
classical logic theories is the principle called ‘Law of exclude middle’ applied by classical
logic (Zadeh, 2002, pp. 88-89). The law of exclude middle describe that any answer,
solution to problem or prepositions should be either completely true or completely false.
Therefore, classical logic program discriminate any propositions clearly by giving value 1
(completely true) or value 0 (completely false). In other word, there no other vague or
unsure answer for any problems which considered as ‘middle answer’ that needs to be
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