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Introduction   

The present Arabic letters do not provide useful symbols due to 
similarity of shapes and as the distinction is done by modifiers i.e. dots 
(nuqtas) etc. Difficulty is faced while writing or translating scientific 
literature into Arabic orientated languages. Thus, one turns to Roman or 
Greek letters. An attempt is made here to present a list of symbols to be 
used in Urdu scientific literature. 
 
Development of Symbols 
 

Study of letters shows that systems which employ the principles of 
superposition (linear and non-linear), rotation and reflection are 
geometrically simple, have minimum area, minimum number of strokes 
and maximum distance (the difference in form) between the letters.  
 
Principles  

(a) Superposition:   
 

It is defined as a combination of two or more symbols to create a 
third symbol. 
 
(1) Liner Superposition:  
 

It is the superposition of two or more symbols without changing 
the orientation of any of the elements, e.g. 

υ + υ = w 
 

(2) Non-Linear Superposition:  
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The superposition is non-linear when the orientation of one or 
more elements is changed to form a new symbol, e.g. 
 

 
  

(b) Rotation:  
 
Rotation is defined as a change in orientation of a symbol by 
90o, e.g. 
 

 
 

(c) Reflection:  
 
Reflection in defined as a mirror image of a symbol i.e. rotation 
by 180o e.g. 

 
(a)                         w  
 

 
(b)                           
 

We will make use of these principles to:- 
 

(a) Expose the inherent characteristics of the present Arabic letters. 
(b) Adopt these and explore other systems of Arabic letters such as 

Kufic and South Arabic to employ them as mathematical 
symbols  

 
Arabic Letters 
 
Authors differ  (Siddiqi, 1962, & Dringer, 1953) on the forms of early 
Naskh and Kufic letters .Even Diringer (1953) gives different forms in 
the third edition compared to the second edition of his book.  
With the advent of Islam to Persia, the subcontinent and the Far East, 
sounds were added to Arabic letters by adding modifiers. Additions of 
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modifiers took different forms in Persian, Urdu, Sindhi, Pashtu and 
Malay. 
 
Letters are tabulated in table.I-A and table.I-B 
 
Rules for developing Urdu Scientific Symbols 
 
Symbols or signals should be efficient in transferring maximum 
possible information with minimum redundancy. If this condition is not 
satisfied then the system of symbols or signals is inefficient. 
 
Keeping in view the above observations the object was generate new 
symbols from Arabic letters by taking out the essence and maximizing 
the distance.  
 
Following rules are formulated to evolve the symbols: 
 

1. The maximum possible distance between the symbols, and the 
fluency in writing i.e. minimum number of strokes. 

2. The original symbols if distinct not requiring any change, are 
retained. If not, then suitably modified to increase the distance 
between the near similar symbols and to make it more practical. 
This was done keeping in view the similarity of the form with 
the original letters. 

3. Those sections of the alphabet which are the main source of 
information were retained, and the rest of the section deleted. 

 
 
4. The principles of superposition (linear and non-liner), rotation 

and reflection were applied in the development of the proposed 
symbols.  

5. If the symbols have one dot and do not come under the above 
rules, the current practice of Katib’s is incorporated i.e. the dot 
is connected with the main body of the alphabet by a line that 
can be turned into or bent outside the main body of the symbol. 

6. In cases where a symbol is composed of two portions and 
contains a symbol itself as a modifier , e.g.  is replaced by a bar  
and superposed on the other portion of the symbol in such a way 
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as to increase the distance with the other symbols, keeping in 
view the fluency in writing. 

7. There shall be no change in the phonetic value of the modified 
symbols. 

8. If two or more Nuqtas, are present, then they are joined to form 
a geometrical figure e.g. the    ,  etc. into  that contains 
the required information while the base line is  deleted. 
 

Derivation of the Suggested Symbols 
 
The Urdu letters are divided into groups on the basis of similarity in 
form. The modifications or adoptions are dealt with group by group. 
The modifications are as follows: 
 
Group – I 

 
The Group-I consists of  Z and  W. These two symbols are similar except 
the modifier ~ to increase the distance. The alphabet   Z is retained 
without any modification, whereas  W is modified by applying the 
principle of superposition and the resultant form is T, and of course, 
without any change in phonetic value. To differentiate between   Z and 1, 
Kufic version of   Z i.e. t can be used.  
 
Group – II 
 
Group –II comprises of letters  [ , \ , ] , _   and  ^. The 
alphabet [ can be considered as a semicircle with a dot placed beneath 
it. The form will be retained without the dot with more curvature. Here  
[ is transformed into U. This form is closer to Kufic  
 
The letters   \ and _ have three dots below and above the reference 
line. The meaning is derived by the position and the pattern of the dots. 
Even if the reference line is deleted it is possible to get an idea of the 
alphabet by just looking at the dot patterns, which has the meaning and 
the distance. So that it is possible to delete the base line and still use the 
dot pattern to symbolize the alphabet. To achieve a definite shape the  
three dots are joined by three lines. This modification results in a 
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triangle. Thus represents   \   and   represents  _  and it can be 
observed that one is a reflection of the other  
 

The alphabet  ]  has two dots. Following the arguments for \   and  _ 
, the symbol ] can be represented by V.  
 

The alphabet ^  consists of two portions. The modifier itself is an 
alphabet. . In this case  ^ meaning is conveyed by both the portions. 
These two portions are to be superposed to evolve a compact and 
unique symbol having minimum number of strokes, fluency in writing 
and still keeping the similarity with the original symbol. The reference 
line is joined to   o  so that the new symbol appears as o. The extended 
portion stands for the reference line. 
 
Group-III 
 
This group has  `, a, b and c, The letters  `  and  b have their Kufic 
equivalent as  λ and Z respectively. There letters are retained with slight 
modifications the alphabet a has two portions both containing 
information. Visual inspection shows that 7 i.e the initial portion of  
a as well as the dots are the sources of information. Superposition of 
these two portions of leads to the symbol  . For the sake of fluency in 
writing, it is written as  in which the original triangle, formed by the 
dot pattern, is inverted and superposed 
 
In the case of c, information is contained in both portions. The alphabet   
c is transformed into 7. Here, the acute angle is turned into the right  
angle. The dot is absorbed by extending the flat top of the symbol inside 
 to save space and to facilitate writing. Thus, c is transformed into 7. 
As there is no other such symbol the meaning can still be conveyed 
easily without absorbing the dot, as explained above. Hence,  c can be 
written as 7. 
 
Group-IV 
 
This group consists of  د, e,  and  f which have similar basic form except 
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the modifiers. Thus, modifiers are to be absorbed into the main body of 
the letters by superposition or otherwise. The symbol  has the form 
similar to Kufic, hence no modification is required. For e, according to 
the rule 6, the modifier o is replaced by a bar and is superposed in such 
a way that the maximum distance with the near similar letters is 
maintained, while maintaining the similarity of the form. Therefore, e 
becomes  . For the dot is absorbed into the main body of the alphabet 
and it takes the form  . Here, the distance between  and  is very 
short, but any drastic modification to increase the distance may lead to a 
completely different form. 
 
Group-V 
 
This group consists of g, h, i and  j. The Kufic form of the letters g and 
i is retained as they need no modification. The Kufic form for g and i  
are g and د respectively in case of h the modification is done using the 
rule 6. By adding a bar for o, h becomes J.  
 
For j modification is required. .According to previous arguments, the 
three dots are to be replaced by a triangle, so j becomes  g but in this 
case it lacks fluency in writing. A little thinking shows that it can be 
written as .  
 
Group-VI 
 
This group consists of  l and  k  the Kufic form of  l and  k  is used 
with slight modification. The l and  k   are similar in form except  
 
dots. The symbol  س  is suggested, for l, where the extended line 
indicates three dots. Whereas, in case of  k  it is represented by س 
without any extension. 
 
Group-VII 
 
This group has two letters  ص and ض . The Kufic form of ص will be 
ratained without any modification or as P. The difference between ص 
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and ض lies in a dot. Considering the similarities in the form, a way is to  
be devised to absorb the dot in the main body. Keeping in view the 
fluency in writing, the dot is not absorbed in the upper portion of the 
alphabet, but a line is drawn in the lower portion to symbolize the dot. 
Hence ض is written as  . Though, this step is in contradiction to the 
rules framed above, but, the conditions of maximum distance and 
fluency is writing has forced to break the rule. 
 
Group-VIII 
 
The Kufic equivalent of  ط  is retained. Whereas in case of  ظ  the dot is 
absorbed by connecting with the main body. So   ظ is transformed to  
 
Gorup-IX 
 
This group has ع and غ. The present form of   is retained without 
modicication, whereas, for غ the symbol  is adopted for the sake of 
distance between the two symbols. 
 
Group-X 
 
The group has two letters ف and ق . In this case Kufic versions will be 
adopted without any modification, but to further increase the distance 
between the symbols ف and ق  a modification is suggested. From Table-
1 it can be seen that the Kufic version of ف is 9 . This is composed of a 
circle and a line cutting the circle tangentially. Clearly, modified 
version of ف i.e φ which is quite distinct from و i.e ق 
 
Group-XI 
 
This group includes ک and گ . Visual inspection shows that the  
 
information is contained in the first half portions of the letters i.e.  ┌   
and F. Hence these portions will be taken as the modified forms of the 
symbols. 
 
 Group-XII 
 
Rest of the letters is in this group. These are unique and distinct. It 
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seems logical to select those Naskh or Kufic letters which satisfy the 
conditions of maximum distance and fluency in writing. Table-I shows 
such a selection. 
A modification is done in Naskh version of و and is ن written as O to 
distinguish it from ق . For ن  either Kufic version can be adopted or the 
dot can be absorbed in the main body of the symbol. The joining line 
connecting the dot and the main body of the alphabet, can be turned 
inside or bent outside. Thus ن can be written as  or . 
 
For comparison, the current symbols (Aftab Hasan, 1985) are shown 
along with the proposed symbols in tables II to X. 
 
Conclusion 
 
An attempt is made here to develop upper and lower case symbols, 
using Arabic and subcontinent version of letters, to satisfy the need of 
symbols in Urdu scientific literature.  
 
The simplification and compactness that results by the proposed 
symbols, is evident from the examples and are as effective as western 
system of symbols.  
 
No translation of letters is recommended. The mathematical 
signs/symbols used internationally such as +, -, <,>, π, etc. are retained. 
Following the standard practice, vectors will be denoted by bold 
symbols. For unit vectors, a bar will be placed above the symbols. The 
principle of position will be used, as in the western system, to represent 
the power of a symbol. As regards numerical system, no change is 
proposed. 
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Abstract 
  

The principles of superposition (linear and non-linear), rotation and 
reflection are defined and applied to Arabic and sub-continental version of 
letters to generate a system of symbols for use with Arabic-script orientated 
languages as mathematical symbols. 
The letters used in any alphabet are in fact symbols and every letter is a 
symbol for a specific sound. While writing scientific papers with symbols in 
the languages that have adopted Perso-Arabic script, writers are faced 
with certain difficulties. Similarly, translating scientific material into these 
languages poses problems as far as the use of scientific symbols is 
concerned. In order that these difficulties are addressed to and a reliable 
system of symbols which writers can agree upon may be developed, this 
paper tries to give some rules for developing Urdu scientific symbols. 
           

 

 


