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AN INTRODUCTION TO BRAILLE MATHEMATICS USING UEB WITH NEMETH 
A Course for Transcribers 

Second Edition, 2025 

ADDENDUM 1 — READING PRACTICE 
Proofreading your work will improve as you become more proficient at recognizing the braille 
symbols. The exercises in this addendum will develop your braille reading skills. After studying 
each lesson, write the back translation of the simulated braille. Check your interpretation by 
comparing to the print version found in the second half of this addendum beginning on page 13.  

These readings contain only a few of the topics covered in the course. You can gain more 
reading practice by back translating the answers to practice material at the end of each lesson. 

Introductory Lesson 

#6'8'' .K #80''   @S4.98, #27@C, @S0.11 1 

#27-31 "K #31-27  #6 "1 #2 ;2 #12 "1 #4 2 

#49./7 .1 #1@*5   #10*10*10 .K #1,000 3 

-#.5 "K #.5 4 

Lesson 1 

#A4 ,%[ ) CUBES T _% #8+3 .K #3+8 _:4 1 

#B4 ,FILL 9 ! MISS+ NUMB]S4 2 

  _% -#7 -#5 = -#1 #1 = #5 = _: 3 

#C4 ,I SCOR$ _% #100@0 _: ON ! 8,C.T+ BY  4 

  #HS0 QUIZ6 5 

#D4 ,CRAIG B"\ A BUN* ( BANANAS AT  6 

  _% @S.48 _: P] P.D4 ,HE SP5T  7 

  _% @S1.68 _:4 ,H[ _M P.DS ( BANANAS  8 

  DID HE BUY8 .1,ANSW]3 _% #3.5 _: P.DS4 9 

#E4 ,! TE/ SCORES RANG$ F  10 

  _% #26.5-98.9 _:4 11 
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Lesson 2 

#A"> ,ON A NUMB] L9E1 ! _14T.E F #J TO  1 

  _% -#3 _: IS XS _1ABSOLUTE _1VALUE_',- 2 

  T IS1 _% \-3\ .K #3 _:4 3 

#B"> ,:AT IS _% \-13\_8 -(-13) .K +13 _:  4 

  2C TWO _% -_'S _: MAKE A _% +_4 5 

#3) @((3+2)@*(6-4)+2@)@*4 6 

  .K @((5@*2)+2@)@*4 .K #48 _: 7 

#D"> ,COMPLETE ! NUMB] S]IES3 8 

  _% #.25, #.5, #.75, ----, ---- _:4  9 

Lesson 3 

  ,S9CE _% #1 YR .K #52 WEEKS _:1 H[ _M  1 

WEEKS >E "! 9 #B ;YRS8 2 

  ,? is ! SET ( *N WE>+ R$ SOCKS TD3  3 

_% .(,CHLOE1 ,OLIVER1 ,CHARLIE.) _:4 4 

  ,AVA C.T$ #G DROPS 9 _% #1.5 SEC _:4  5 

,H[ _M DROPS W FALL 9 _% #1.5 MIN _:8 6 

  ,"H >E ! COMMUTATIVE PROP]TIES (  7 

ADDI;N & MULTIPLICA;N EXPRESS$ US+ A &  8 

;B3 _% A+B .K B+A ,'& A*B .K B*A ,'OR 9 

AB .K BA _:4 10 

  ,! >EA ( RECTANGLE _% ,P,Q,R,S ,'IS  11 

#4.5 SQ4 ;M4 _: ,IF SIDE _% ,P,Q _: IS  12 

#C CM1 H[ L;G IS SIDE _% ,Q,R _:8 13 
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Lesson 4 

I"> ,! >EA ( AN ELLIPSE1 EXPRESS$ Z  1 

  8,A03 _% ,A .K .PAB_4 2 

;II) ,',PO9T (5, 7) _: IS ON RAY  3 

  _% ,S,T _:4 4 

III"> ,P[] SET NOTA;N MAY USE !  5 

  8,WEI]/RASS ;,P0 Z 9 _% _,P(,S)_4  6 

  ,',IF ,S .K .( .) ,'!N  7 

  _,P(,S) .K .(.( .).) _: IS RETURN$4 8 

Iv"> ,! HEXADECIMAL SY/EM USES SYMBOLS  9 

  _% #0-9 ,'& #A-F _:4 ,= EXAMPLE1  10 

  #DE1IIG 9 BASE #AJ IS _% #B3AD _: 9  11 

  BASE #AF4  12 

      @.<,LRS REPRES5T+ HEXADECIMAL  13 

    DIGITS >E CAPITALIZ$ 9 PR9T4@.> 14 

Lesson 5 

  _% @:P@+Q _: is spok53 8N ;P OR ;Q  1 

"<OR BO?">04 2 

  ,9TEG] DIVI.N IS "S"TS D5OT$ _% _* _:1  3 

Z ILLU/RAT$ "H3 _% #10_/3 .K #3+1_/3,  4 

,'S #10_*3 .K #3 _:4 ,! REMA9D] IS N  5 

NOT$4 6 

  ,GRAPH ? 9EQUAL;Y4 _% Y "K: X+2 _: 7 

  ,USE A NUMB] L9E TO EXPLA9 :Y  8 

_% -#6-"-6 .K #0 _:4 ,IS ? ! SAME Z  9 

_% -#6-"+6_8 10 

  #1.#(2_&3) .K (1.##2)_&(1.##3) _: 11 
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Lesson 6 

_% 1 

,ISOTOPES 2 

  ,HYDROGEN  """"""  ;1^1",H 3 

  ,URANIUM   """"""  ;92^238",U 4 

,CATIONS 5 

  ,SODIUM    ,NA^+   ;11^23",NA^+    6 

  ,ALUMINUM  ,AL^3+  ;13^27",AL^3+ 7 

,ANIONS 8 

  ,IODINE    ,I^-    ;53^127",I^- 9 

  ,OXYGEN    ,O^2-   ;8^16",O^2- 10 

_: 11 

Lesson 7 

#a4 ,S"EAL P>ALLEL _% .B-SHEETS _: =M A  1 

  LEFT-H&$ _% .B-HELIX _:4 2 

#b4 ,9 ! /UDY ( LOGIC1 USE ( ! BOLDFACE  3 

  EQUAL;Y SIGN _% _.K _: AVOIDS UN9T5D$  4 

  MIX-UPS ) ! /&>D EQUALS SIGN4 5 

#c4 ,: SYMBOL D5OTES ! SET ( NATURAL  6 

    NUMB]S8 _% 7 

  ;A_4 ,_;,Z 8 

  ;B_4 ,_;,N 9 

  ;C_4 ,_;,R _: 10 

#d4 ,IS "! A VECTOR _% _;S _: S* T  11 

  _% _;R+_;S .K _;T _:8 12 
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Lesson 8 

  ,TO SIMPLIFY A RADICAL EXPRES.N1 USE !  1 

PRODUCT & QUOTI5T PROP]TIES ( RADICALS1  2 

_% 3 

  >XY] .K >X]*>Y] ,'& 4 

  >?X/Y#] .K ?>X]/>Y]# _: 5 

Z DEMON/RAT$ 2L4 _% 6 

  >16X] .K >16]*>X] .K >4^2"]*>X]  7 

    .K #4>X] 8 

  >?25/16#X^2"] .K ?>25]/>16]#*>X^2"]  9 

    .K ?5/4#X 10 

  >?15/16#] .K ?>15]/>16]# .K ?>15]/4#  11 

    _: 12 

Lesson 9 

  ,PROVE T ;,S IS A SUBSPACE ( ;,V IF &  1 

ONLY IF3 _% 2 

 3 

(1) ;V, W @E ,S $77O V+W @E ,S 4 

(2) .L @E ,K, V @E ,S $O .L*V @E ,S _: 5 

 6 

  ,F9D ! MI/AKE3 _% 7 

 8 

     4  13 9 

    [5][ 3]35 10 

   - 4   9 25 11 

  333333333333 12 

     1   4 10 13 

 14 

_: 15 
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Lesson 10 

  ,! DIVI.N PROBLEM _% #4.2O3313.8 _: IS 1 

DEMON/RAT$ 2L4 _% 2 

 3 

          78 9 .0 4 

       33333333333 5 

  4.2_<O3313.8_<0 6 

        294 7 

       33333333333 8 

         373 9 

         336 10 

       33333333333 11 

          37 8 12 

          37 8 13 

       33333333333 14 

             0 15 

 16 

_: 17 

  ,FILL 9 ! MISS+ DIGITS4 _% 1 

 2 

     197 3 

    @*76 4 

  3333333 5 

    11=2 6 

   1=79 7 

  3333333 8 

   1=9=2 9 

 10 

_: 11 
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Lesson 11 

#a4 ,CALCULATE ! TOTAL CO/ ( AN ITEM  1 

  SELL+ = _% @S8.79 ,') #5.5@0 _: TAX  2 

  ADD$4 _% 3 

    #8$K.]79$K+]5$K.]5$K@0]$K.K] 4 

#2_4 $[ ,A,B,D+$[ ,D,B,E .K = 5 

#3_4 @(A, B@)$C_$./]@(c, d@) 6 

#4_4 .($T, $d, $C.).+.($4.) 7 

#5_4 ,',ADD $[_$#30^.*"] ,'&  8 

  $[_$#20^.*"] _:4 9 

Lesson 12 

"<I"> ,REWRITE Z A SIMPLIFI$ FRAC;N4 _% 1 

    #0.3: 2 

    #3.16: 3 

    #2."18<:] 4 

(II) ,',V]SOR "_;U<_<] _: ( A NONZ]O  5 

  VECTOR _% _;U ,'IS  6 

  "_;U<_<] .K ?_;U/\_;U\# ,'": \_;U\ _:  7 

  IS ! L5G? ( _% _;U _:4 8 
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Lesson 13 

    ,COMPUTE ! NUMB]S 9DICAT$ BY !  1 

  FACTORIAL NOTa;N4 _% 2 

#1_4 ?6&/3&2&# 3 

#2_4 #7& 4 

#3_4 ?10&/5&5&# _: 5 

 6 

  ,"H IS A "PIAL 9TEGRA;N SOLU;N1 us+ 7 

_% .Y @]#1_4 F(X, Y) .K !,M(X, Y)@DX 8 

.K !(2Xy^2"+X^2"-Y)@DX, ,'"!=E 9 

F(X, Y) .K X^2"Y^2"+?1/3#X^3"-XY+.Y(Y) 10 

_:4 ,C Y COMPLETE ! CALCULA;N8 11 

"333333 12 

_% @]#1 _: ,GREEK LR PSI4 13 
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Lesson 14 

  ,F9D ! SQU>E ROOT ( #DHD4 _% 1 

 2 

      2 2 3 

     33333 4 

     >484 5 

      4 6 

     33333 7 

   42_084 8 

  @*2_ 84 9 

     33333 10 

        0 11 

 12 

_: 13 

  ,S9CE ! REMA9D] IS #J1 14 

_% >484] .K #22 _:4 15 

 16 

    ,PROVIDE YR ANSW]S TO ! FOLL[+   17 

  PROBLEMS ON A SEP>ATE %EET ( PAP]4 18 

#a4 ,F9D ! VALUE ( _% SIN ?5.P/12# _:4 19 

#b4 ,:at is _% ,ARC CSC (->2])_8 20 

#3_4 ,',simplify3 E^LOG^;E E _: 21 

#d4 ,PROVE ? R$UC;N =MULA3  22 

  _% TAN (90^.*"+.?) .K -COT .? _:4 23 

#e4 ,is ! foll[+ ID5T;y true8 24 

  _% COT #2.? .K ?COT^2 .?-1/2COT .?# _: 25 

There is no reading practice for Lesson 15. 
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Lesson 16 

_% 1 

 2 

                   8_?12/8_# 3 

#8)   9_?1/2_# .K [9_? 4/8_#] 4 

     -4_?7/8_# .K  4_? 7/8_# 5 

    33333333333333333333333333 6 

                   4_? 5/8_# 7 

 8 

#9) ,',IF 9 

  ?1/2#./?1/3# .K ,?1_/2,/1_/3,#, 10 

 11 

               ,?1_/2,/1_/3,# 12 

  ,'EXPRESS ,,?33333333333333,,# ,'US+ 13 

                    #11 14 

 15 

  ./ _: SYMBOLS4 16 
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Lesson 17 

  ^1,SCAL> ^1,MULTIPLICA;N ,MULTIPLY ! 1 

MATRIX BY ! SCAL> 8#B01 L ?3 _% 2 

 3 

  #2@*@,(#4 #0 @,) .K @,(#8 #0  @,)_4 4 

      @,(#1 -#9@,)    @,(#2 -#18@,) 5 

 6 

_: 7 

,9 ! FOLL[+ F\R MULTIPLICA;N OP]A;NS1 ! 8 

BOLD NUM]ALS GIVE ! ELE;TS ( ! SECOND 9 

MATRIX3 _% #2@*4 .K _#8, #2@*0 .K _#0, 10 

#2@*1 .K _#2, ,'& #2@*-9 .K _-_#18 _:4 11 

 12 

  ,! SY/EM _% ,(X+2Y .K #8 ,) _: HAS ! 13 

              ,(2X-3Y .K #2,) 14 

 15 

SOLU;N SET _% .((4, 2).) _:4 16 

There are no reading practices for the remaining lessons. 
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ANSWERS 

Introductory Lesson 

6′8′′ =  80′′ $4.98,  27¢,  $0.11 

27 − 31 < 31 − 27 6: 2 ∷ 12: 4 

49 ÷ 7 > 1 × 5 10 ∙ 10 ∙ 10 = 1,000 

−.5 < .5 

Lesson 1 

1. Show with cubes that 8 + 3 = 3 + 8. 

2. Fill in the missing numbers.  −7   − 5      ?       −1     1      ?      5      ?    

3. I scored 100% on the "Counting by 8s" quiz! 

4.  Craig bought a bunch of bananas at $.48 per pound. He spent $1.68. How many 
pounds of bananas did he buy? Answer: 3.5 pounds. 

5. The test scores ranged from 26.5-98.9. 

 Lesson 2  

1) On a number line, the distance from 0 to −3 is its absolute value—that is, |−3| = 3 . 

2) What is |−13|?  −(−13) = +13 because two −’s make a + . 

3) [(3 + 2) × (6 − 4) + 2] × 4 = [(5 × 2) + 2] × 4 = 48 

4) Complete the number series: .25,  .5, .75,  ___,  ___. 

Lesson 3 

Since 1 yr = 52 weeks, how many weeks are there in 2 yrs? 

This is the set of children wearing red socks today: {Chloe, Oliver, Charlie}. 

Ava counted 7 drops in 1.5 sec. How many drops will fall in 1.5 min? 

Here are the commutative properties of addition and multiplication expressed using 
 𝑎𝑎 and 𝑏𝑏: 𝑎𝑎 + 𝑏𝑏 = 𝑏𝑏 + 𝑎𝑎 and 𝑎𝑎 ∙ 𝑏𝑏 = 𝑏𝑏 ∙ 𝑎𝑎 or 𝑎𝑎𝑎𝑎 = 𝑏𝑏𝑏𝑏 . 

The area of rectangle PQRS is 4.5 sq. m.  If side PQ is 3 cm, how long is side QR? 
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Lesson 4 

 i) The area of an ellipse, expressed as "A":  𝐴𝐴 = 𝜋𝜋𝜋𝜋𝜋𝜋. 
 ii) Point (5, 7) is on ray ST. 

 iii) Power set notation may use the "Weierstrass P" as in P(S). If 𝑆𝑆 = { }  then P(S)=
{{  }} is returned.  

 iv) The hexadecimal system uses symbols 0-9 and A-F. For example, 45,997 in base 10 
is B3AD in base 16. 

   TN Letters representing hexadecimal digits are capitalized in print. TN 

Lesson 5 

∼ 𝑝𝑝 ∨ 𝑞𝑞 is spoken: "not 𝑝𝑝 or 𝑞𝑞 (or both)". 

Integer division is sometimes denoted \, as illustrated here: 10/3 = 3 + 1/3, so 
10\3 = 3.  The remainder is not noted. 

Graph this inequality.  𝑦𝑦 ≤ 𝑥𝑥 + 2 

Use a number line to explain why −6 − −6 = 0.  Is this the same as −6 − +6? 

1 # (2 & 3) = (1 # 2) & (1 # 3) 

Lesson 6 

Isotopes 

 Hydrogen  H1
1  

 Uranium  U92
238  

Cations 

 Sodium Na+ Na+
11
23  

 Aluminum Al3+ Al3+
13
27  

Anions 

 Iodine  I− I−
53

127  

 Oxygen O2− O2−
8

16  
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Lesson 7 

1.  Several parallel β-sheets form a left-handed β-helix.  

2.  In the study of logic, use of the boldface equality sign = avoids unintended mix-ups 
with the standard equals sign.  

3.  Which symbol denotes the set of natural numbers? 

a. ℤ 
b. ℕ 
c. ℝ 

4. Is there a vector s such that r + s = t ? 

Lesson 8 

To simplify a radical expression, use the product and quotient properties of radicals, 

�𝑥𝑥𝑥𝑥 = √𝑥𝑥 ∙ �𝑦𝑦   and  � 𝑥𝑥
𝑦𝑦

  =  √𝑥𝑥 

√𝑦𝑦
 

as demonstrated below. 

√16𝑥𝑥 = √16 ∙ √𝑥𝑥 = �42 ∙ √𝑥𝑥 = 4√𝑥𝑥 

� 25
 16 

 𝑥𝑥2 =
√25

 √16  
 ∙  �𝑥𝑥2 =

5
 4 

𝑥𝑥 

� 15
16

 =  √15 
√16

=  √15 
4
   

Lesson 9 

     Prove that S is a subspace of V if and only if: 
(1)  v, w  ∊  S  ⇒   v + w  ∊  S 
(2)  λ  ∊  K, v  ∊  S  →  λ ∙ v  ∊  S 
 
     Find the mistake: 

 

4 13

5 3
−

35
4 925
14 10  
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Lesson 10 

     The division problem . .4 2 3313 8  is demonstrated below. 

  

.
. .∧ ∧

789 0
4 2 3313 8 0

294
373
336

378
378

0

 

     Fill in the missing digits. 
 

  197
76

11 2
1 79
1 9 2

×




 

 

Note:  Since the braille general omission symbol doesn’t specify what is used in print, your 
translation may show a different omission sign. 

Lesson 11 

1. Calculate the total cost of an item selling for $8.79 with 5.5% tax added. 

8  7 9  5  5  %   
2. ∠ABD + ∠DBE = ? 

3. [a, b] ⨸ [c, d] 

4. {, , } ∪ {□} 

5. Add     30°  and     20° . 
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Lesson 12 

 
(i)   Rewrite as a simplified fraction. 

 0. 3 

 3.16 

 2. 18 

(ii)   Versor u  of a nonzero vector u is u = 
𝐮𝐮

|𝐮𝐮|
  where |u| is the length of u.  

Lesson 13 

Compute the numbers indicated by the factorial notation. 

1. 
6!

3!2!
 

2. 7! 

3. 
10!
5!5!

 

 
Here is a partial integration solution, using 𝜓𝜓1.  𝑓𝑓(𝑥𝑥, 𝑦𝑦) = ∫ 𝑀𝑀(𝑥𝑥, 𝑦𝑦)𝜕𝜕𝜕𝜕 

= ∫(2𝑥𝑥𝑦𝑦2 + 𝑥𝑥2 − 𝑦𝑦)𝜕𝜕𝜕𝜕, therefore 𝑓𝑓(𝑥𝑥, 𝑦𝑦) = 𝑥𝑥2𝑦𝑦2 + 1
3

𝑥𝑥3 − 𝑥𝑥𝑥𝑥 + 𝜓𝜓(𝑦𝑦). Can you complete the 

calculation? 
 
________ 

 1  Greek letter psi. 
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Lesson 14 

     Find the square root of 484. 

×

22
484
4

42 084
2 84

0

 

     Since the remainder is 0,  √484 = 22. 

 Provide your answers to the following problems on a separate sheet of paper. 

1. Find the value of sin 
5𝜋𝜋
12

 . 

2. What is Arc csc �−√2�? 

3. Simplify:  𝑒𝑒log𝑒𝑒 𝑒𝑒  

4. Prove this reduction formula : tan(90° + 𝜃𝜃) = − cot 𝜃𝜃. 

5. Is the following identity true?  cot 2θ =  
cot2 𝜃𝜃−1

2 cot 𝜃𝜃
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Lesson 16 

 8 12
8

 

8)       =
1 49 9
2 8

 

 − 4 7
8

 =  4 7
8
 

    4 5
8
 

 

9) If  ÷ =
1 1 1 2
2 3 1 3

 , express 

1 2
1 3
11

   using ÷ symbols. 

Lesson 17 

      Scalar Multiplication   Multiply the matrix by the scalar "2", like this: 
 

 2 × �4      0
1 − 9� = �8        0

2 − 18� ∙ 

 
In the following four multiplication operations, the bold numerals give the elements of the 
second matrix:  = ,   = ,  = , and  = 2 4 2 0 2 1 2 9× × × × − –8 0 2 18 . 

       The system x y
x y
+ = 

 − = 
2 8

2 3 2  has the solution set {(4, 2)}. 
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