
Scientific Writing 

Mathematical Writing 
(taken from Donald Knuth’s write-up on the subject) 



•  Mathematical Writing blends two 
languages 

 Natural language 
 Mathematical language 



•  Symbols in different formulas must be 
separated by words. 

 Bad:   Consider Sq, q < p. 

 Good:   Consider Sq, where q < p. 



•  Don’t start a sentence with a symbol. 

 Bad:  
   xn - a has n distinct zeroes. 

 Good:  
   The polynomial xn - a has n  

  distinct zeroes. 



•  Don’t stop a sentence with a colon before an 
equation. The equation is part of the 
sentence 

 Bad:  The eigenvalues of the circulant  
  matrix are calculated as follows: 

Good:  The eigenvalues of the circulant  
  matrix are calculated as solutions of  

wN − 1 = 0

wN − 1 = 0.



•  The equation shall be treated as a regular 
part of a sentence 

 The eigenvalues of the circulant matrix are 
calculated as solutions of the equation 

 where N denotes the length of the 
sequence. 

wN − 1 = 0,



•  Don’t use the symbols  

 Replace them by the corresponding 
words. 

 Except in works on logic, of course. 

 ∃   ∀ ∍  ⇒



•  The statement just preceding a theorem, 
algorithm, etc., should be a complete 
sentence or should end with a colon. 

 Bad:  We now have the following  
  Theorem. H(x) is continuous. 

 Good:  We can now prove the following 
  result. 

   Theorem. The function H(x)  
  defined in (5) is continuous. 



•  Don’t omit “that” when it helps the reader 
to parse the sentence. 

 Bad:  Assume A is a group. 

 Good:  Assume that A is a group. 



•  The words “assume” and “suppose” 
should usually be followed by “that” unless 
another “that” appears nearby.  

•  But never say  “We have that x = y,”  
 say    “We have x = y.”  



•  Vary the sentence structure and the choice 
of words, to avoid monotony. But use 
parallelism when parallel concepts are being 
discussed.  

 Bad:  Formerly, science was taught by the 
  textbook method, while now the 

   laboratory method is employed. 

 Good:  Formerly, science was taught by the 
  textbook method; now it is taught by 
  the laboratory method. 



•  Don’t use the style of homework papers, in 
which a sequence of formulas is merely 
listed.  

•  Tie the concepts together with a running 
commentary. 

•  All variables and abbreviations must be 
defined, at least informally, when they are 
first introduced. 



•  When describing the work of other people 
it is sometimes safe to provide motivation 
by simply stating that it is “interesting” or 
“remarkable”. 

•  It is best to let the results speak for 
themselves or to give reasons why the 
things seem interesting or remarkable. 

•  When describing your own work, be 
humble and don’t use superlatives of 
praise, either explicitly or implicitly, even if 
you are enthusiastic. 



•  Many readers will skim over formulas on 
their first reading of your exposition.  

 Therefore, your sentences should flow 
smoothly when all but the simplest 
formulas are replaced by “blah” or some 
other grunting noise. 



•  Don’t use the same notation for two 
different things. Conversely, use 
consistent notation for the same thing 
when it appears in several places.  

•  Typographic conventions (like lowercase 
letters for elements of sets and uppercase 
for sets) are also useful. 



•  Display important formulas on a line by 
themselves.  

•  If you need to refer to some of these 
formulas from remote parts of the text. 
Give reference numbers to all of the most 
important ones, even if they aren’t 
referenced. 



•  Small numbers should be spelled out when 
used as adjectives, but not when used as 
names (i.e., when talking about numbers as 
numbers). 

 Bad:  The method requires 2 passes. 

 Good:  Method 2 is illustrated in Fig. 1; it  
  requires 17 passes. The count was  

   increased by 2. The leftmost 2 in the 
  sequence was changed to a 1. 



•  Capitalize names like  
  Theorem 1 
  Lemma 2 
  Algorithm 3 
  Method 4. 



•  Resist the temptation to use long strings of 
nouns as adjectives.  

 Consider  
 the packet switched data communication 
network protocol problem. 

•  In general, don’t use jargon unnecessarily. 
Even specialists in a field get more 
pleasure from papers that use a 
nonspecialist’s vocabulary. 



•  When in doubt, read The Art of Computer 
Programming for outstanding examples of 
good style. 

 That was a joke. Humor is best used in 
technical writing when readers can 
understand the joke only when they also 
understand a technical point that is being 
made. 



•  Here is another example: 
 “...   D =    and N   = N, which we may 
express by saying that    is absorbing on 
the left and neutral on the right, like British 
toilet paper.” 

 Try to restrict yourself to jokes that will not 
seem silly on second or third reading. 

 And don’t overuse exclamation marks ! 

∅
∅ ∅∅



Comments on Graphics 
 Use illustrations of abstract ideas 
whenever it is possible. 



 use same scaling for related graphs 
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How To Write Good 
1.  Avoid Alliteration. Always 
2.  Prepositions are not words to end sentences with. 
3.  Avoid cliches like the plague. They‘re old hat. 
4.  Comparisons are as bad as cliches. 
5.  Be more or less specific. 
6.  Writes should never generalize. 
Seven: be consistent! 
8.  Don‘t be redundant; don‘t use more words than 

necessary; it‘s highly superfluous. 
9.  Who needs rethorical questions? 
10. Exageration is a billion times worse than 

understatement. 


