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Abstract 

 

This paper gives history of conceptual and mathematical 

development of theory of relativity. Contrary to the popular belief, 

giving credit of all contributions in special relativity to Albert 

Einstein, the paper brings to light the fundamental conceptual 

contributions of Muslim scientists, e. g., space and time, relative and 

absolute, long before, Einstein presented his theory. Before the 

publication of Einstein’s paper, Henri Poincaré enunciated the 

principle of relativity. Also, complete mathematical framework was 

available through works of Woldemar Voigt (1887), Joseph Larmor 

(1897) and Hendrik Antoon Lorentz (1892-1904). Much before that 

Ibn-é-Sina discussed space and time in his Risala-é-Tabiyaat. In his 

book, Aghaz-o-Anjām, Naseeruddin Tūsī says that time ascribes 

every-thing and, therefore, something is first and something is last 

relative to time (time ordering of events in modern physics). Ṣadr ad-

Dīn Shīrāzī, in Asfar-é-Arbǎa, says that Bəhmənyar thinks that if the 

existence of motion is disproved, then it is that motion, which is 

called ‘absolute motion’. He thinks that absolute motion is not, 

externally, present. But Shīrāzī thinks that ‘relative motion’ is not, 

externally, present. The paper then discusses author’s passion for 

relativity including the most general coördinate transformations (the 

scaled-Poincaré transformations), which avoid infinities from the 

Lorentz and the Poincaré transformations, as well as contributions of 

other Pakistani scientists to theory of relativity. 

 

Key words: Albert Einstein, Ibn-é-Sina, postulates of relativity, Ṣadr ad-Dīn 

Mohummed Shīrāzī, scaled-Poincaré transformations 

 

Introduction  

Theory of relativity (special and general) changed the way mankind thinks about 

space and time. Space and time have been of interest to many scholars of ancient 
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times. In fact, space and time are separate, when signal velocity (velocity of light 

in free space) is very large as compared to velocity of the object under 

consideration (Galilean transformations used in Newtonian mechanics, which 

cover motion of ordinary objects around us). However, when the velocity of an 

object (e. g., a fast-moving electron) is comparable to the signal velocity, space 

and time are embedded together, termed as ‘spacetime’, and one has to modify 

these transformations in terms of the Lorentz transformations or the Einstein-

Lorentz transformations, governing special relativity.  

 

In this paper, the author shall explore the historical foundations of relativity and 

elaborate that the key concepts and the key mathematical expressions existed 

well before Albert Einstein.  

 

Historical Foundations of Relativity 

The following is taken, mainly, from Kamal (1978; 2009). 

 

The Muslim Era 

Spacetime has been of interest to many scholars of ancient times. Abū ʿAlī al-

Ḥusayn bin ʿAbdullāh ibn al-Ḥasan bin ʿAlī bin Sīnā al-Balkhi al-Bukhari, 

commonly known in Islamic literature as Ibn-é-Sina (980-1037), in Western 

liteature as Aviecenna, discussed space and time in his Risala-é-Tabiyaat (Ibn-é-

Sina, 1908). Mohummed ibn Mohummed ibn al-Hasan al-Tūsī, known as 

Khawaja Naseeruddin Tūsī (1201-1274 Iranian Year), in his book Aghaz-o-

Anjām, says that time ascribes everything and, therefore, something is first and 

something is last relative to time (Tūsī, 1238 Iranian Year).  

 

Note that the time ordering of events occupies an important place in the relativity 

theory — law of causality of events (French, 1972) and re-interpretation principle 

in tachyon (particles supposed to be traveling faster than light) model (Recami & 

Mignani, 1974; Recami & Zino, 1976).  

 

Tūsī (1238 Iranian Year) then observes that the entire universe is ascribed by 

space and in this connection something is exposed and something is hidden 

relative to space. Space and time are not complete in themselves. This is, also, 

remarkable.  

 

In the theory of relativity space and time are not considered as separate things but 

time is considered as a coördinate like space coördinates, of course it cannot be 

represented like space coordinates in 3-dimensional space, thus bring in the 

terminology spacetime. 

 

Ṣadr ad-Dīn Mohummed Shīrāzī (980-1050 AH), commonly known as Mullā 

Ṣadrā, in Hikmat Al Muta'alyahfi-l-asfar al-‘aqliyya al-arba‘a, translated in 
Bəhmənyar………c 
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Fig. 1. Title page of Urdu translation of Asfar-é-Arbǎa; source: 

https://www.rekhta.org/ebooks/detail/asfar-e-arba-sadruddin-shirazi-ebooks 
  

Urdu as Asfar-é-Arbǎa (Shīrāzī, 1943) says about the doubt of Fakruddin Raazi 

(1149/50-1209), mentioned in Ouoon-ul-Hikmat (Springs of Knowledge — text 

in Arabic), that Əbülhəsən Bəhmənyar Azərbaycani (993-1067), known as 

Bəhmənyar, mentioned this doubt and then he, himself, refuted it. Bəhmənyar 

thinks that if the existence of motion is disproved, then it that motion, which is 

called ‘absolute motion’. He thinks that absolute motion is not externally present. 

However, Shīrāzī (1943) thinks that relative motion is not externally present. He 

argues that absolute motion has not any such form in the external as that of 

things, which are stationary (Figure 1). 

 

The point to be appreciated here is that even Lorentz adhered to the notion of 

absolute rest and the absolute motion, whereas Shīrāzī and others introduced and 

discussed the concept of relative motion. 

 

The Modern Era 

The concept of ether has been significant in theory of relativity. René Descartes 

(1596-1650) introduced this concept in science (Patharia, 1963) and then Robert 

Hooke (1635-1703) utilized this for light-wave propagation. A systematic, 

mathematical theory of light on the basis of a set of pre-assigned dynamical 

properties of the ether was developed by Augustin Fresnel (1766-1827). The 

term used at that time was ‘luminiferous ether’, in which light vibrations were 

assumed to exist. Augusto-Louis Cauchy (1789-1857), George Green (1793-

1841), Lord Kelvin (1824-1907) and James McCullough (1809-1847) 

explained various aspects of the role of ether in the field of optics (Whittaker, 

1951). Michael Faraday (1791-1857) suggested that ether might be responsible 

https://www.rekhta.org/ebooks/detail/asfar-e-arba-sadruddin-shirazi-ebooks
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for the magnetic force (Faraday, 1839). A set of properties for ether was 

proposed by Bernhard Riemann (1826-1866) in 1853. A theory of 

electromagnetic field was presented by James Clark Maxwell (1831-1879). A 

medium, which could be regarded as the seat of both optical and electromagnetic 

phenomena, was conceptualized, when electromagnetic waves were identified 

with light. Attempts were made to present suitable mechanical basis of ether by 

Bystav Eirchoff (1824-1867), George Francis FitzGerald (1851-1901) and 

Joseph Larmor (1857-1942). 

 

All such efforts to provide mechanical interpretation of electromagnetic 

phenomena were of little success, e. g., Maxwell’s field equations failed to 

satisfy the principle of ‘mechanical relativity’. Using this principle, fundamental 

laws were developed by Galileo di Vincenzo Bonaiuti de' Galilei (1564-1642), 

Christian Hugens (1629-1695) and Issac Newton (1643-1727). According to 

this principle the entire discipline of mechanics was equivalent in systems of 

reference conforming to the Galilean law of inertia. These systems are called the 

Galilean or the inertial systems of reference that are different from one another 

through a uniform relative motion. 

 

Hendrik Antoon Lorentz (1853-1928) assumed that ether was in a state of 

absolute rest, hence termed as ‘stationary ether’. This should be considered as the 

system of reference in which the field equations are valid. The inertial systems of 

reference, denoted as ‘The Body Alpha’ by Carl Neuman (1832-1925), rigidly 

attached to the ether should be privileged over others. Hence, there becomes the 

need to carry out a measurement of the velocity of any particular body (say earth) 

with respect to ether. 

 

Albert Abraham Michelson (1852-1931) in the late nineteenth century 

performed a series of experiments to sense and to measure the relative motion of 

ether with respect to earth. Maxwell gave this idea in 1879 by suggesting that 

velocity of the solar system through ether may be measured by observing the 

eclipses of moons of Jupiter. Michelson constructed an interferometer to discover 

this effect. These experiments did not provide positive results (Michelson, 1881; 

1897).  

 

Woldemar Voigt (1850-1919) brought out a theoretical paper about the Doppler 

effect in 1887. In that paper, he gave the Voigt-transformation equations, later on 

termed as the Lorentz transformations or the Einstein-Lorentz transformations 

(French, 1972; Rosser, 1964). The Voigt transformations and the Lorentz 

transformations are off by a factor  
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Scaled-Poincaré Transformations

Poincaré Transformations

Lorentz Transformations

Restricted-Lorentz Transformations

Galilean Transformations

-  Scaling

-  Translation

-  Rotation

Limiting case v<<c

 
Fig. 2. From the Galilean transformations, put forward by Galileo Galilei in 

1632, followed by the Poincaré transformations, introduced in 1905, 

and the most general coördinate transformations, proposed in  

2009, the scaled-Poincaré transformations (Kamal, 2009) 

— a journey of 377 years 
 

where v is the magnitude of velocity of the moving observer and c the velocity of 

electromagnetic waves in free space (vacuum). Lorentz developed his electron 

theory during the period 1892-1904. Quantities of the orders higher than the first in 

v/c were neglected by Lorentz (1895) in his preliminary work. Joseph Larmor 

(1857-1942) included quantities of the second order in v/c (Larmor, 1900). 

Finally, Lorentz (1904) derived results exact to all orders in v/c. The Lorentz 

transformations render Maxwell’s field equations in charge-free space invariant. 

Henri Poincaré (1854-1912) established quite generally the invariance of 

Maxwell’s equations (Poincaré, 1905), obtaining the Poincaré transformations, 

which were the most general coördinate transformations during 1905-2008, when 

the scaled-Poincaré transformations took their place (Figure 2). 

 

Albert Einstein (1879-1955) published a paper the same year (Einstein, 1905), 

which contains no reference to any previous work and appears to be written 

without knowledge of Lorentz’s or Poincaré’s work in the period 1904-1905. 

This paper was translated in English by Holton (1960) and Schwartz (1977), 

whereas section 8 of this paper was analyzed by Miller (1976). In the English 

translation, Holton (1960) critically dealt with the origins of theory of relativity.  

Hermann Minkowski (1864-1909) setup the theory in terms of a four-

dimensional spacetime vector field during 1910-1915.  
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10 years after publishing the famous paper on special theory of relativity, 

Einstein developed general theory of relativity. In the year 2015, celebrations 

were held around the world to commemorate 100 years of birth of general theory 

of relativity (Kamal, 2015). 

 

Author’s Passion for Relativity 

The author has been motivated to the study of modern physics, in particular, 

special theory of relativity, since his student years at Government College, 

Hyderabad, Sindh (now GC University, Hyderabad), where he was encouraged to 

pursue theoretical physics and applied mathematics during the university years, 

instead of opting for engineering subjects, by his mentor and very dear teacher, 

Professor Mohummed Idrees Khan (Rajput). Upon his sad demise, Depart-

ment of Physics was renamed in his honor. The author dedicated one of his 

papers to the memory of his mentor (Kamal, 2019). His passion for theoretical 

physics, in particular, theory of relativity was, further, energized by Professor 

Dr. Shaikh Ansar Husain at University of Karachi. On his suggestion, the 

author worked out generalized Ohm’s law for relativistically-streaming plasmas 

containing dyons — particles endowed with both electric and magnetic charges 

(Husain & Kamal, 1978).  

 

The author completed his MSc thesis (Kamal, 1978) on the subject of theory of 

relativity, the results published nationally (Kamal, 1980; Kamal & Husain, 1989) 

and internationally (Kamal, 1981) and later his PhD dissertation (Kamal, 1989) 

on applying ideas of relativity to global-electrocortical activity of the human 

brain, the results published in Biological Cybernetics (Kamal et al., 1989). The 

author, also, dedicated one of his papers to his PhD-dissertation supervisor 

(Kamal, 2021) as well as gave a memorial lecture in a conference held on the 

occasion of his passing away (Kamal, 2011). In the year 2009, the author 

introduced mathematical framework to avoid infinities from the Lorentz and the 

Poincaré transformations and in the process put forward the most-general 

coördinate transformations (Figure 2), the scaled-Poincaré transformations 

(Kamal, 2009). The author, also, did some work on general relativity, mainly, 

attempting to write a Minkowski-type metric for curved spacetime (Kamal, 

2010a) and to generalize principle of equivalence (Kamal, 2010b). 

 

Contribution of Other Pakistani Scientists 

The prominent names in the field of relativity are Asghar Qadir (born 1946), the 

Quaid-é-Azam University and NUST (National University of Science and 

Technology), and his PhD students, Mohummed Sharif (born 1962), later 

became Dean, Faculty of Science at University of the Punjab and Distinguished 

National Professor, as well as Jawaid Quamar (born 1942), later became 

Professor, Chairman, Department of Mathematics and Founding Director, 

Institute of Space and Planetary Astrophysics, University of Karachi. Qadir did 
…………….. 
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Fig. 3. The author (extreme left) with Asghar Qadir (center) and  

Mohummed Sharif (fourth from left in maroon shirt),  

taken on October 5, 2004 
 

his PhD under the supervision and guidance of Roger Penrose (born 1931) — 

the author had the honor to listen to lecture of Penrose, when he was at Indiana 

University, Bloomington. Figure 3 is a rare picture of the author with Asghar 

Qadir and Mohummed Sharif, when the author was attending the Second 

Symposium on Cosmology, Astrophysics and Relativity to present his paper on 

Strong Noether’s theorem — this theorem states that if one sets up a problem 

closer to natural (spacetime) symmetries of the system, one should discover 

additional constants of motion (Kamal, 2004). Some of the prominent works of 

these scientists are Qadir & Quamar (1986), Qadir & Sharif (1992), Sharif & 

Amir (2008) as well as Sharif & Fatima (2005). Another name to mention is 

Khursheed Alam Khan (1932-2009). During the author’s last meeting with 

Khan, the author told him about contributions of Muslims to theory of relativity 

and he was quite amazed by the revelation. Upon his passing away, the author 

gave a memorial lecture (Kamal, 2010a). 

 

Conclusion 

In this paper, the author shed light on the conceptual and the mathematical 

contributions to theory of relativity before the seminal work of Albert Einstein. 

Theoretical concepts of relative and absolute, time ordering of events as well as 

relationship of space and time were put forward, mainly, by Muslim scientists 

and philosophers. Mathematical framework was developed by Voigt and Lorentz 

before Einstein’s work. Main contribution of Einstein was the bold suggestion 

that space and time are truly relative and there is no preferred frame of reference. 

Albert Einstein’s Theory of Relativity transformed the way the world under-

stands space and time. Further, he impacted many technologies that are used in 

our daily life — from Google Maps to solar panels, from self-lighting street 

lamps to laser beams. Had Einstein not been born, our world would be very 

different. 
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……………………………………………………. 

Dedication 
The author would like to dedicate this paper to the loving memory of 

Professor Dr. Syed Ehteshamul Haque (Tuesday, January 3, 1961 - 

Sunday, August 28, 2022), a renowned botanist and Former Chairman 

of Department of Botany as well as Former Director of MAH Qadri 

Biological Research Center (BRC), University of Karachi. He obtained  
MSc and PhD from University of Karachi in 1986 and 1995, respectively. He completed 

a visiting postdoctoral fellowship at University of Southern California, Los Angeles, 

United States in 1999 and a postdoctoral fellowship at University of California, River-

side, United States during 2004-2005.  He started his career as Research Officer, first in 

Department of Botany (February 3, 1987 - October 23, 1991) and then at BRC (October 

24, 1991 - March 16, 1998). He was appointed Assistant Professor in Department of 

Botany on March 17, 1998, became Associate Professor on January 1, 2001, Professor on 

November 11, 2005, Tenure-Track Professor on November 19, 2011 and finally Tenured 

Professor on November 19, 2015. He received research grants from Pakistan Atomic 

Energy Commission, Pakistan Science Foundation and Higher Education Commission. 

He organized 6 conferences and seminars, gave 25 presentations in conferences and had 

155 papers in peer-reviewed journals to his credit. When he was appointed Director of 

BRC in 2017, he revived International Journal of Biology Research https://ijbr.net 

(which was inactive for a number of years) and motivated the author to write a paper for 

the December 2019 issue of the journal (Kamal, 2019). May Allah Izz-o-Jal rest his soul 

in eternal peace! 
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