BRAILLE MATHEMATICS CODE

FOR GCSE LEVEL .

Based on the Braille Mathematics Notation 2005 authorised by the Braille Authority of the United Kingdom 
by J. A. Davies, Mathematics teacher, New College Worcester.
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Number

#
(dots 3456)

Number sign.  Used before letters a - j to indicate a 

number.



#c

3



#ajj
100

Fractions are written with upper and lower numerals.

#a4

1/4
#e#g10
5 7/10 



Teacher's note: If a full stop is written after a number, it could be read as a fraction. The mathematical separation sign, dot 6, 

should be inserted to avoid confusion.






#c,4
3.






#c4

¾

Question numbers are not normally followed by the dot 6, but if the questions involve fractions, this is advisable.




#a,4 #a4 ;6#a2

1. ¼ + ½

1
(dot 2) 

Decimal point.



#e1g
5· 7



#bdc1h
243· 8



#1i

· 9

"
(dot 5) 

Recurring decimals.


#j1"c

0· 3


#de1"dea
45· 451


#f1cd"b

6( 342

'
(dot 3) 

Comma for separating thousands.  Also used as a 

separator in compound units (see units section).

#ajj'jjj
100,000

#a'jjj'jjj
1 000 000


Teacher's note: Many pupils confuse the comma and decimal 

point.  Care should be taken when these are encountered.

"
(dot 5) 
Mathematical hyphen.  Used if a number or expression is 

too long for a line.  The number sign does not need to be repeated at the beginning of the new line.

#ajj'jjj'jjj'"

jjj'jjj



100,000,000,000,000

,
(dot 6)
Separation sign.  Use between mathematical expressions 

and punctuation (except a hyphen or dash).  This is only inserted to avoid confusion, and so is usually omitted when writing question numbers.

3p
(dots 25 dots 1234)
% Percent 



#ag1e 3p
17( 5 % (space between number and sign)

,3
(dot 6 dots 25)

:  Ratio



#e,3#b

5 : 2 (unspaced before and after)

=
(dots 123456)

( Infinity

_
(dots 456)


|  modulus



_;-#d_

|- 4|

+
(dots 346)

To the power or superscript.  A simple power is 

brailled as a lower number.  Fractional powers require a number sign.



#e+2

52



#d+;-3

4 - 3


#i+#a2

9½



#aj+;6#d
10 +4
%
(dots 146)

( Square root.  Other roots have a lower number 

inserted after this sign and before the number sign.



%#cf
(36



%3#h
3(8
(cube root of 8)

,6
(dot 6 dots 235)
! Factorial



#f,6
6!



#c,6n
3!n

;6
(dots 56 dots 235)

+ Plus

;-
(dots 56 dots 36)


-  Minus

;8
(dots 56 dots 236) 

( Multiply

;4
(dots 56 dots 256)

( Divide

;7
(dots 56 dots 2356)

= Equals

_7
(dots 456 dots 2356)

( Approximately equal to

"7
(dot 5 dots 2356)


( Is not equal to

;6-
(dots 56 dots 235 dots 36) 
( Plus or minus.


These symbols have a space before but not after them.



#d ;6#e ;7#i

4 + 5 = 9



#ajj ;-#cb "7#fe
100 - 32 ( 65



#a1e ;8#e1c _7#h
1·5 ( 5·3 ( 8



#ab ;6-#d


12 ( 4

Teacher's note: There are various ways of setting out arithmetical calculations.  For simple addition, a linear method can be used, with tens and units then being added separately (example 1).  More difficult addition and subtraction may be set out in a similar way to print, with units, tens, hundreds etc. lined up in columns. This requires practice, but develops spatial awareness on the brailler, and children soon learn to 'double backspace' when entering their answer.  Number signs may be omitted to save space, and the operator written either on the left or right (examples 2 and 3).  Numbers 'carried over' in addition or multiplication have to be remembered.  Long multiplication may be set out as in print (example 4).

In subtraction, when tens need to be borrowed, it may be easier to teach the method of adding one to the lower line, instead of subtracting from the top line.  The pupil has to remember that this has happened, as there is no easy way of crossing out a digit in Braille.

The answer to a division can be written on the same line as the calculation, to the right, to avoid winding the brailler up and down a line (example 5) or on the line below (example 6).  Long division is particularly difficult, but the print method can be adapted, with the answer being written down the page (example 7).

See next page for worked examples.

Worked calculations

Example 1.


#cf ;6#db ;6#bi ;7#ij ;6#ag ;7#ajg


36 + 42 + 29 = 90 + 17 = 107

Example 2.





Example 3.

          #diba

 4921

bfh ;-
268 




   ;6#djc

+ 403

adi

149 -  


       333333

 5324

333

119
         #ecbd



aai

Example 4.


    #dcg ;8
   437

      #fi

     69 x

333333

26220

#bfbbj    
  3933
 #cicc

30153


333333

#cjaec
Example 5.

#h 96#idba ;7#aagg r #e
8 'into' 9421 = 1177 r 5

Example 6.

    #i #adhc


9)1483
       

 3333 


  164 r 7

        

 #afd r #g

Example 7.


#ad #fijb


    493 

     
   ef

d

14)6902

           33


  
  56

           acj
   

  130

           abf
i
   
  126

     333

    
    42
                        db


    42 

                         db
c

      0

                         33

           j

;7#dic
Units
These are written according to print and there is generally a space between the number and the units. Single letters are preceded by a letter sign, capitals by a capital letter sign.



#aj ;g

 10 g



#g kg

 7 kg



#aj ,hz

 10 Hz



#f ,m,w

 6 MW



#c .ms

 3 (s

Compound units should be separated with a  _/ sign or a dot 3.



#cj m_/s
30 m/s

#e m's+;-2
 5 ms-2
The exceptions are angles, dashes for feet and inches, £, $, € and pence signs, which are unspaced.  Notice that £ and $ signs go in front of the number. 

0
(dots 356)

° degrees 

.
(dots 46)

' minutes or feet 

_
(dots 456) 

" seconds or inches

-
(dots 36)

c radians 

l
(dots 123)

£

4
(dots 256)

$

@e
(dot 4, dots 15)
€


#de0

45°



#aj0,f

10°F



#a2+0

½° ( + sign to separate lower 2 from degrees)

         #f0#cj.

6°30'



#b.p-

2(c


,n#cj0,w
N30°W



#f.#b_

6' 2"



l#ee

£55



4#ajj

$100

#bf;p

26p

@e#ej

€ 50
Time and dates
#i#cj a4m4
9.30
a.m.  
or  #i#cj ;am
9.30 am



#ahjj
1800 

or
#ah#jj
18.00



#a#d#ii

1.4.99 or 1/4/99



#a/ april #aiii
1st April 1999

Algebra
Letter signs
;
(dots 56)
small Latin (Not usually necessary.  Used to avoid

confusion in expressions.)

,
(dot 6)
capital Latin

.
(dots 46)
small Greek

_
(dots 456)
capital Greek



#b.pr
2(r



y ;7x+2
y = x2


;a ;-b
a - b (letter sign needed at start if expression within

ordinary text, otherwise not)



#bx

2x (no letter sign needed)



#b;a
2a (letter sign needed, or it would read as 21)

Brackets

< >
(dots 126  dots 345)
(  )

( )
(dots 12356 dots 23456)
[  ]

[ o
(dots 246 dots 135)
{  }



x ;7<;-b ;6-%(b+2 ;-#d;ac)>_/#b;a



x = - b (((b2 - 4ac)
 



       2a



Teacher's note: As Braille has a linear format, brackets are required to indicate the top part of the fraction as well as the expression inside the square root.

Co-ordinates
<#d #f>


(4, 6)  no comma needed in Braille.

<;-#a,1 ;-#c>
( -1, -3) comma (dot 6 dot 2) before + or - sign, 

although this is often omitted in practice.

Inequalities

o
(dots 135)
(  Greater than

[
(dots 246)
(  Less than

o7
(dots 135 dots 2356)
(  Greater than or equal to

[7
(dots 246 dots 2356)
(  Less than or equal to



#aj o #e
10 ( 5  (spaced both before and after)



x [ #g

x ( 7  (spaced both before and after)



y o7;-#i
y ( - 9 (spaced before but not after)



;a+2 [7#af
a2 ( 16 (spaced before but not after)

Other symbols
37
(dots 25 dots 2356)
(  proportional to



x 37y+2

x ( y2

3o
(dots 25 dots 135)
(  tends to, or maps onto



x 3o=


x ( (


x 3o#hx ;6#b
x ( 8x + 2

\3o
(dots 1256 dots 25 dots 135) 
(  implies

\[3
(dots 1256 dots 246 dots 25) 
(  is implied by

\[3o(dots 1256 dots 246 dots 135) 
( implies and is implied by

,x \3o,y
X ( Y  
(spaced before but not after.  If 

this symbol is used between 

words, it should be spaced both before and after)

,*
(dot 6 dots 16)
( therefore

(spaced both before and after)

Subscripts

*
(dots 16)
indicates that the following expression is in the subscript 

position.  If there is no space or bracket following the subscript, it is terminated by a ] sign.  Simple whole number subscripts are brailled as lower numbers, with no number sign.



X12

x12


x*n

xn


x*n]y
x​ny

Superscripts

+
(dots 346) 
indicates that the following expression is in the superscript




position.  This is the same sign as for a power.  As with 




subscripts, it is terminated by a ] sign.



X*n]+2
xn2


x+a]y
xay

Shape, space and measures.

__
(dots 456 dots 456)
(( parallel to



,a,b __,c,d
AB ((CD (spaced before not after)

#'
(dots 3456 dot 3)

( perpendicular to



,a,b #',b,c
AB (BC (spaced before not after)

_[
(dots 456 dots 246)
( angle



_[,'abc

(ABC 
(note that two capital letter signs are 

                (
needed for 3 or more letters)






or ABC

$d
(dots 1246 dots 145)
( triangle





$d,'abc

( ABC


$3
(dots 1246 dots 25)
    circle
$q
(dots 1246 dots 12345)     square

Trigonometry

$s
(dots 1246 dots 234)
sine

$c
(dots 1246 dots 14)
cosine

$t
(dots 1246 dots 2345)
tangent



$s#cj0 ;7#a2
sin30° = ½



$c;x ;7#j1c
cos x = 0(3 (letter sign needed following 

$ function)



#d$t.?


4tan(
Inverse trig functions have a dot 4 between the $ sign and letter

$@s
arcsin or sin-1
$@c
arccos or cos-1
$@T
arctan or tan-1



$@c#j1eig
cos-10( 597





Vector notation
.3o
(dots 46 dots 25 dots 135)  (   (do not use this for a normal arrow 

sign)

.[3
(dots 46 dots 246 dots 25)  (


 

 
 (


,a,b.3o

AB


@
(dot 4)  indicates underlined or bold letter as a vector



@i ;6#e@j
i + 5j     or i + 5j
(care must be taken here, as 

the dot 4 could be confused

with a dot 1, and read as 510)
Column or row vectors are shown using  = signs for brackets



=  #b=
  2



=;-#h=
 - 8

=x y=
(x   y)

Handling data

:
(dots 156)  
bar to indicate mean



x:​   
[image: image1.wmf]x


_s
(dots 456 dots 234)
(  sum of



_sx+2_/n

[image: image2.wmf]2

x

n

S




_s<x+2_/n>

[image: image3.wmf]2

x

n

å


.s
(dots 46 dots 234)
(
standard deviation

Teacher's note:  When putting data into tables, tracer dots (usually dot 3 or dot 6) help the pupils to follow along each line.  Missing entries in a table can be shown by a dash  (dots 36 dots 36)



%ape'''''''sides'''sum ( angles



triangle'''#c''''''#ahj0



squ>e''''''#d''''''#cfj0



p5tagon''''--''''''--

	Shape
	Sides
	Sum of angles

	Triangle
	3
	180°

	Square
	4
	360°

	Pentagon
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