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INTRODUCTION

This document was created to provide standardized guidelines to assist in the
preparation of mathematical material containing graphing calculators.

The symbols and format created here are general enough that the unique
characteristics of each textbook can be accommodated while at the same time
providing standardization.

Textbook samples 1 - 13 are taken from the following books:
Mathematics 10 Student Resource Book Saskatoon Catholic School Board of
Education 1997
Math B30 Saskatoon Public School Division 1999
Windows to Mathematics 10 D.C. Heath Canada Limited 1995
Windows to Mathematics 11 D.C. Heath Canada Limited 1996.

Textbook samples 14 and 15 were supplied to the committee and no source was
cited.

Thanks to all those who assisted in the preparation of this document.

Bonnie Read

English Braille Standards Committee Chair
Certified Literary and Nemeth Transcriber
Certified Braille Instructor

Outlook, Saskatchewan



GRAPHING CALCULATORS:
GUIDELINES

1. Graphing calculator labels
TI-81, TI-82, TI-92 Plus, etc.

In Braille:

2. Calculator keystroke indicator.

a) This indicator may be shown in print text with]a a clear or shaded
rectangular box, or a clear rectangular box witmaed corners. The shape
of the key is irrelevant. The actual shape(s) usedparticular text should
be specified on the Transcriber’'s Notes page.

In Braille use:

Calculator keystroke indicator to open
ek

Termination indicator to close

b) The key label will immmediately follow the keyske indicator.

c) If keystroke commands are shown as fully céipégd words in print retain
double capitals in braille.

d) No spaces are left between keystrokes unleysate separated by punctuation
in print.

e) Punctuate mathematically.

f) Where print shows a box and brackets for ddfereasons, retain both.

g) Spaces are left between keystrokes and explgriaracketed or parenthesized
items.

h) No single keystroke construction may be divibetiveen braille lines.

1) No contractions may be used in a word, pad wford, or an abbreviation in
contact with the keystroke symbol/indicator whett@pitalized, italicized,
neither or both.



3. The numeric indicator is not required within ttemtracted keystroke construction.

(1) o

(2) M2E3E40RSE

G) nIPrOOEONEIEDH
nEEDERIPDEDPE

4) 2075 E34EAE

” e
C)BENTER S $ % &

6 = & y

@) [ & (

(8)

4. Graphing calculator screen indicator .
This is the box in print that shows a calculatesn with data in it.
It is not necessary to draw the box.

In Braille use the symbol

edgcs )"  (shape symbol and “gcs” for "graphing calculator
screen")



5. Graphing calculator screens are treated atagiesth material.

a) When a screen occurs with text that is in paalyformat, place the screen
indicator in cell 3. Start each line of data shawthe screen in cell 5.
Runovers do not usually occur.

b) When a screen occurs with text that is in idior list format, place the screen
indicator in cell 5. Start each line of data shawthe screen in
cell 7.

c) No blank line is used before or after the scra®ahits data unless required by
other formats.

d) Start and stop the lines as they are shownimt. grhe rules for preferred division
of mathematical expressions do not apply; do nop do a new line because
the symbol on the key is a sign of comparison.

e) Lines that are right justified on the screenkaeglled on the next line, 4 cells to
the right of the beginning of the previous line.

f) Where two or more consecutive lines are righktified, each line will begin in the
same cell.

g) Where word(s) or equation(s) are left and rjghktified on the same line, they are
brailled on the same line with 3 blank cells befibre right justified material.
Runovers are brailled on the line below, indentegI% to the right of the
beginning of the previous line.

h) Indicate highlighted areas with dots 456.

6. Computer Code notation is not used withinestsebecause it is not a computer
program. It is just a representation of what snsen the graphing calculator screen.

7. Keep the data shown on a screen together asathe page. That is, whenever possible,
don’t split a screen between pages.

8. Use contractions within a screen except wheseiceed by Nemeth rules.

9. All symbols specific to the graphing calculatoll need to be listed on the Special
Symbols Page.



10. In some situations exceptions to the NemetheQokks will be applied. These
exceptions should be noted on the Transcriber'® l[dage as outlined below.

In the presentation of Graphing Calculator material some exceptions to the Nemeth
Coderules are used.

a) The numbers in items like Y1 ..., L1 ..., Platletc. are all identifiers. The
limitations of the graphing calculator cause vaoiag in type size and
placement; ie. subscripts are not always showmllascsipts. In braille all
these identifier numbers are shown as subscripts.

This variation can be qualified in a Transerlb Note, on the TN page, stating
the limitations and variations that appear in theous screens.

Because of the limitations of the graphing calculators, print type size
variations and subscripts may not be shown. In Braille all identifier
numbersin itemslike, L1, L2 ..., Y1, Y2 ..., Plotl, Plot2 ..., etc. are shown as
subscripts.

b) For the keystroke that shows Y=, no spacefibkfore or after the equal sign.
No space is | eft before or after the equal signin the Y= keystroke.

11. Calculator screens in print showing the grapts can be done with a tactile drawing.
If the calculator screen representation is a cd@naoriginal print graph already
shown previously in the text, the calculator screspresentation may be omitted in
braille. Indicate the omission with a Transcribé¥ste at the point of omission.

12. When doing the tactile drawing of the graphsatgulator screens:
a) make the outline of the box that indicates ttreen very faint because it is less
important information than the graph inside thessar
b) be accurate with the intersection of graph limed the axes, and with the points
on the lines
c) be consistent and even with scale marks onxes a
d) refer to guidelines for tactile drawings.



SYMBOLSFOR GRAPHING CALCULATORS

The following symbols appear in the text and witbraphing calculator screens.
The first group of symbols should be listed on acd Symbols page. The second group
does not need to be listed because they are foutlhe INemeth Code book.

A. Symbols listed on the Special Symbols page:
1. General Symbols

edk Opening keystroke indicator
Closing keystroke indicator
)" Graphing calculator screen indicator

I (456) Highlight indicator placed before a wojd(umeral(s) or group of
symbols highlighted on the screen

2. Calculator keystroke symbols
Cursor indicators found in text.

(up) 1*& (shape indicator, filled-in indicator, directly-@vindicator,
arrowhead )

(down) +& (shape indicator, filled-in indicator, directly-der indicator,
arrowhead)

< (right) '& (shape indicator, filled-in indicator, right-poing
arrowhead )

— (left) ¥ (shape indicator, filled-in indicator, left-poingrarrowhead)
3. Symbols found within calculator screens:
v 1* Math caret

< & Contracted right-pointing arrow. This is differdram the
keystroke cursor symbol.

» Solid cursor ( shape indicator, full cell)



4. Graph Line Styles:
O 1 dotline
( | thin line
\ 1 thick line
Y 1& line with shading above

N\, -!C line with shading below

-0 circle with small horizontal line in front; pathné of graph

0 circle without small horizontal line in front; immate, animates or
traces the edge of a graph without drawing a patime

Vi



Vii
B. Symbols included in Nemeth Code
Symbols that are included in the Nemeth Code ardéisted on the Special Symbols page.
The symbols below are examples from this docuntettare included in the Nemeth Code
and would not need to be listed on the Special $¥snage.
- Greek capital delta
/ Greek lower-case theta

Greek capital sigma

Greek lower-case sigma

6 & Right-pointing arrow
8 * & Up-pointing arrow

9 + & Down-pointing arrow

Hollow box
I Solid box
I _ Diamond

? , Question mark
* Means multiplication; use Nemeth asterisk multi@iion symbol
(46) Dot, period, decimal

C Dot multiplication sign

O Integral

=S

1 (4, 345) Check mark



Sample 1
This sample shows:

- format for brailling TI-81, TI-82

- keystroke indicator for shaded rectangular box indicating the calculator keys in
print

- quoted, double caps, bold in text referring to the message that appears on the
screen; retain quotes and double caps; omit bold typeface

- string of keystroke commands.



Sample 1

Once the equation is in “slope-intercept” form, we will use the TI-81 or the TI-82
10 discover properties of its graph.

To turn on the calculator, press Some information may appear on the screen.

In order to clear everything on the TI-81 press:

On the TI-82 press (At this point the screen is cleared but

1 and hold the

the cursor is also lost. Press kev until the screen darkens

and the cursor reappears.
The message “MEM CLEARED” will appear on the screen.

The display screen and the memory are now clear and ready for use.

Example 4:

What changed when vou graphed Example 4 ? Why ?
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Sample 2
This sample shows:
- TI-81 vs CASIO calculator code commands

- for identifier numbers, eg. Y1, use subscript numbers in braille.
- spacing within a keystroke box.



Sample 2

A graphing calculator or computer can be used to sketch the 10
graph of an equation. Here we show how to use a Texas In- E
struments T1-81 and a Casio fx-7700G to skeich the graph of £
X -2y = 2 I 14| I SR AT 10
Using a graphing calculator is fairly easy, but there are four E
ideas you must remember. :
» Solve the equation for v in terms of x. 1o
a Set the range by entering the least and greatest x and v val-

ues and the scale (units per mark).
» Use parentheses if you are unsure of the calculator's order of

operations.
Ti-81 Casio fx-7700G
Solve given equation for y: v = %x -1 Solve given equation for yi v = %X -1
RANGE| (Set range.} |Range | (Set range.)

Xmin= —10 Xmin=—10

Xmax=10 max=10

Xscl=1 sci=1

Yrmin= —10 Ymin=—1i0

Ymax =10 max= 10

Yscl= | scl=1
=111 =2 X =]t (EXE) [Range

fi‘f“mx_ ] [SHIFT| [F5] (Cls) [EXE)

Ny= Graph) 1)1 [+ ]2 1) x0T =1

Ye= Graph Y={1 + 2}X— 1

GRAPH (EXE]

CLEAR] (Clear screen.) [F5] (Cis) | EXE]
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Sample 3
This sample shows:

- clear rectangular box style to indicate keys on the calculator

- highlighted data within the calculator screen

- math caret in the calculator screen (in math this would indicate an
exponent)

- use of Greek lower-case theta following the caret

- English letter indicator must be used with the "G-T" because of similarity to
wordsigns. This is a hyphen not a minus sign.

- lines that are right justified on the screen are brailled 4 cells to the right of
the beginning of the previous line

- right pointing arrowhead within calculator screen (in this math example it
means that answers will be in fraction form).



Sample 3

11. Caleculator Notes

Some calculators, like the TI-83, handle operations with
complex numbers. Press and set the calculator as shown
below left. Get to the home screen and enter the operation you
wish to perform. Note that i is accessed by pressing .
~ Press to obtain your answer. The screen, below center,
shows the result of (5—2/)}4+9:}. Remember that you can
convert decimal values to fractional values by pressing [MATH],

. You would want to do this when simplifying a

; + ;
question like 5 I.. See the screen below righi.

45§
TR Scl Eng (5—21) (A+0L) 31070451 )
0153456789 ‘ Yg+z7i| | 1767317073+, 46..
&Y Degdree ns*Frac )
Har Pol Seq 7741+197411

SOGHEIRER (ot
e AN Sinul
Real Bl re o1

10
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Sample 4

This sample shows:

- use of question mark as found within the calculator screen
- lines that are right justified on the screen are brailled starting 4 cells to the
right of the beginning of the previous line
- two consecutive right-justified lines are brailled in the same cell
- example of actual computer programming for the calculator
- down-pointing arrow with shaft (in math this would mean you can
scroll down for more options).



Sample 4

Follow the same procedure to enter the value of “b” and the value
of “c”. When the values for “a”, “b”, and “c”” have been entered,
the first screen in the second row below appears. This screen

.3 2,
tells us that one root is i%— Ez, and asks us to press [ENTER] to

view the other root. Doing so results in the second screen in the

second row below. This screen tells us that the other root is
3 2.

———

4 5
H 15 H IS
400 2408
B IS B IS
[? ? -600
C 15
7289
ERL PART , ERL PART ,
IMAGINARY PART IMAGINARY PART
2/5 =275
T T
PRESS
PRESS ENTER ENTER TO REPERT
TO SEE 2ND ROOT LEAR TO QUIT

3. Solving Graphically With A Graphing Calculator

Provided the quadratic equation has real roots, the equation can be
solved graphically. Shown below is the graph of the quadratic

function y = 2 —x—12. If we are trying to solve the equation
x? —x—12 =0, then we merely need to examine the graph of
y= x* —x =12, and determine the x-intercepts—the x-coordinates
of the points on the graph where y is 0. Clearly if we can find
the x values for which y is 0, then we have found the x values for

which x> —x-12=0.

The graph of y = x? — x—12 is drawn using the window created by
pressing [Z0OM)[6] as shown below.

PROGRAM: QUADFORM
tClrHome
tDise "A IS"
tInput A
tDisp "B 15"
tInPut B
tDisp "C IS™
tlnPut C
:BZ—-4AC->D
tIf D<@
tGoto 5
2B+ (D) I/C2AR
2 (-B-V{(D3>2/{2A)5
tClrHome
:Disp "ONE ROOT 15"
tDisp RtFrac
tDise "OTHER ROOT IS®
iDisp StFrac
tGoto &
iLbl 5
:ClrHome
tDisP "REAL PART"
:Disp (-B-(2RA)*Frac
1Disp "IMAGINARY PART"
1Disp (JC-DIsC2RJI2*Frac
1Qutputc3-16,"i")
10utrPut(?:1,"PRESS ENTER"D
10utPul¢8:1,"T0 SEE 2ND ROOT">
tPause
:ClrHome
tDise "REAL PART"
tDisr (-B/(2AX)*Frac
tDisp "IMAGINARY PART"
tDisp (-J<-D)/7(2A)rFrac
t0utput(S;16,"1"2
bl 6
P0utPut(6s1."PRESS")
10utPUt (7.1, "ENTER TO REPEAT")
IQUTPUT(B,1.“CLEAR TO QUIT">

14
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Sample 5
This sample shows:

- square brackets used to indicate the calculator keys

- sample of the need to space the keystroke boxes because they are
separated by commas in print

- asterisk used to indicate multiplication

- matrices on a calculator screen
- use regular indentation and proper alignment according to the

Nemeth Code for matrices

- right-pointing arrow with shaft shown in a keystroke indicator within text

- right-pointing arrow with shaft within the calculator screen

- ellipses.



Sample 5

To find the matrix prodoct AB. press [MATRIX], [13, [ X1
The following screens resull.

MATRIX], |21 (ENTER].

R [BI 1% BT
{{-3@ 26 !}
51 -3211

To square matrix D, press [MATRIX], |4], [~]. 12], |[ENTER],
The following screens result.

[bI~2 L2
({14 16 18 1
[-26 -31 -35]
(38 46 54 11

3. To Store A Result

1l we wish to store the resuil of D%, and we already have the
answer 1o D?, as in the screen below left, simply press [STO>],
[IMATRIX], [5], [ENTER] which resuits in the screen below left.
Cf course we chose matrix F as the place to store the answer (o
%, because F was nof currently being used for any other purpose.
To see if matrix E realty does contam the result of D7, press
[MATRIX], [5], [ENTER]. This results in the screen below right
znd confirms thut E now does hold the answer to D”.

(114 1e 18 | [liz "1g 18 |
[-26 =31 -36] [-2¢6 -31 -35]
[3ig 46 54 11 [38 46 54 1]

in 5->[ [E]
[i14 16 18 1 [{14 16 18 ]
[-26 -31 -361 [-26 -31 -36]
[38 46 54 1] [38 46 54 1]

6. Converting From Decimal To Fractional Form

When we ask ihe calculator 10 determine the value of

34 =501 0 47 ) .

[ / / JI—A 35 g ‘it gives the result with decimal
Iy -

{710 1213
v-aiues {below lsft). The three dots indicate that part of the answer
matris cannot be seen on the screen. By using the right arrow key
we can see the other entries (below center and right).

-2

RILRI 11l (B}
Ef?] [2%33333333 A1 -.24 -1.86686. 0 . T1,B66666667]
[.8 | 4 1.8 S 1.8 11

22
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Sample 6
This sample shows:
- use of Greek capital delta on the calculator screen (in math this

indicates change in quantity)
- table format shown in third screen.

27



Sample 6

1
2MC12X0
2=

3=
y=

ix

i mwnewe

X




20

21

22

23

24

25

29



20

21

22

23

24

25

30



Sample 7

This sample shows:

- spacing within a keystroke box
- use of caret and Greek lower-case theta in the first screen

- the diagonal dotted lines indicating the type of line that will appear in
the graph.

31



Sample 7

If you are using a T1-83 calcuiator, the steps are similar.
The screen by screen displays are shown below. Access n using

the key.

S5¢i End PlstL PlotZz Plot3
8123456789 nMin=1
Degree “u(n)B2n/(n+l)
unc Par Pol BEEE ul(nMin3B
Connected Vin)=
R EA T mul vinMino=
o1 win)=
T winMind=
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Sample 8

This sample shows:

- the graphing calculator screens displayed in cell 5 because they are
within itemized format (a list)

- a highlighted digit within a longer numeral

- symbol for the cursor location on the screen

- small filled-in box

- placement of screens at appropriate places in the text.

35



Sample 8

4. The TI-83 And Compound Interest

The TI-83 graphing calculator bas a neat feature that

allows one to solve financial problems. To find the amount o
which a deposit of $800 will grow, if placed in an account for 10
years that pays 6% interest compounded quarterly, we proceed as
foliows.

-

Press pMpIM so that our answers will be
rounded to two decimal places {cents). See screen l.

Press to open the TVM Solver. TVM stands for
the time-value-of-money. Your screen will look something
like screen 2 but will likely have different numbers in it.
Enter 40 for N, the total number of interest payment periods (4
per year for 10 years).

Enter 6 for %, the annual interest rate.

Enter —800 for PV, the present value. When using the TVM
Solver you must enter cash outflows, or money you are out of
pocket, as negative values and cash inflows, or money you
receive, as posiiive values. In this case you are out of pocket
$800 since you would have given the investment company
this money for the investment.

Because you are not making payments when you solve
compound interest problems, set PMT =0.

Arrow past the future value, FV, for now. You will solve for
FV later.

Set P/Y, payments per year, to 4 since you will receive 4
payments of interest (quarterly}).

Set C/Y, number of compounding periods per year, to 4 since
mterest was compounded quarterly.

Leave END highlighted.

Your screen should fook like screen 3 at right.

Now move the cursor until it is on the FV (future value)
prompt as shown in screen 4.

Press to solve for the future value. The future
value of the $800.00 investment appears as shown in screen 5.
Note the little box to the left of FV indicating that the TVM
has solved for FV. The $800 has grown to $1450.21. This
agrees with our work in Exampie 2.

1.

IR Sci Ens
Tost _@1K3456789

Mo g NS T

SN AR

Aanyil o 0o

POVTIUY—ZE
EANCECNU
~=CC I~ 1l I} &

HApl BEGIN

PryY=4.00
Cry=4.a0
PMT: R BEGIN

4

N=40.00

Pry=4,08
C/Y=4.00
PMT: I BEGIN

5

C-Y=4,00
PMT:EliK BEGIN

36
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Sample 9

This sample shows:

- use of subscript number in identifiers, L1 etc.

- the use of the capitalized and lower-case Greek sigma
- columned or table-style material

- cursor in an equation

- this is also itemized format (appears within a list).

41



Sample 9

Determine the mean of the data in L1 as was done in section

7.2. Press [STAT] [») (ENTER] [2nd) (13 [ENTER) resulting in the
screen below left.

T:Ugr Stats L1 L ] L3
)(:

w | FuomNn oW

L

Press to get back to the lists. Arrow your way to the
top of a cleared 1.2 by pressing [»){=]. This results in the
screen at right above.

Press [ENTER]so that we can define a formuia for L2. Notice
that the cursor is now below the lists as seen in the screen at
left below.

EXENIL RS T1r 1Lz L
y S Yy [ -4 || —
3 3 -2
ig i -1
7 7 2
B g 3
5 g y
iy g “y
Lz=R 2¢1)=-1
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Sample 10
This sample shows:

- an example of computer code in BASIC and for the TI-82, as compared
to data on a calculator screen.



Sample 10

A graphing calculator or computer can be used to calculate
monthly payments for a loan. The following loan payment
programs can be used on the TI-82 graphing calculator oron a
personal computer, which can be programmed in BASIC. The
display screen for the calculator is shown on the right. Once

the monthly payment is displayed it can be used to perform other
calculations quickly, such as the total amount that will be repaid
or the cost of the loan.

BASIC TI-82
100 CLS Prgrm i: LOAN
110 PRINT "LOAN CALCULATOR" - CIr home
120 INPUT "WHAT IS THE LOAN AMOUNT?";LOAN - Disp "LOAN AMOUNT"
130 INPUT "WHAT IS THE INTEREST RATE?";INTEREST nput P
140 INPUT “WHAT IS THE NUMBER OF YEARS",YEARS - Disp "INTEREST RATE"
150  LET RATE=INTEREST/100 input |
160 LET PAYMENT=LOAN=RATE/{1 2+ 1-(1+RATE/12}7-{12+YEARS}}) : Disp "NUMBER OF YEARS"
170 PRINT "THE LOAN PAYMENT WOULD BE:";USING Snput T
"S#HEHE S PAYMENT c0H—=R

CPRANZ2{T—=(1+R/12)M-12T))>M
: Disp "MONTHLY PAYMENT"
- Disp M
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Sample 11

This sample shows:

- a few oddities in print text format:

- the “STAT B” that appears above the calculator key “MATRIX” was
brailled before the “MATRIX”

- the menu selection “2:LinReg” is brailled without the “in” contraction to
prevent confusion.
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Sample 11

16, To determine the equation of “/line of best fit ”

STAT B
E -

P

and in the "CALC™ menu select “2:LinReg”

The calculator will give values for a, b, and r. This is because the calculator determines the
slope - infercepr form as y = bx + a rather than the conventional form 3 = mx + &,

207

Record these values in your notes:  a=4556. b=1063.03; r= .95

17. To draw the line of best fit.

tn
wn
(@)}

163.03
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Sample 12
This sample shows:

- use of TN to point out the omission of print boxes around the graph
styles

- line styles

- shading styles

- circular styles

- clear rectangular box with rounded corners used to indicate calculator
keys

- Greek capitalized delta

- columns

- highlighting.
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Sample 12

To €Change Line Appearance or Graph Style

The default line appearance, or graph style, of the TI-83 Plus, is a thin, solid line.
There are 3 different line styles (thin &, thick &%, and dot [9), two shading styles
{the line is draw shading either above B or below & the line), and two circular
styles (one tracing the graph & and the other animating @ it — such as, the path
of a bouncing ball},

To Set Up a Table of Values

It is possible to set the starting x-value and x increment for a table of values.

+ Enter a function using .

+ Press @@? for [TBLSET]. Enter the desired starting x-value (TblStart)
and x increment {ATbl).

« Press[ @ Jfarard] for [TABLE].

For example, the table of values for y = 3x 4+ 5 is shown with TbiStart =0 R ST
and ATbl = 2. :

|
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63
Sample 13

This sample shows:

- diagrams under “TYPE” are as follows in order from left to right. (The
first name comes from a TI-83 calculator guidebook. The name in
parentheses is what math teachers may call it.)

Scatter (scatter plot)

xyLine (broken line graph)

Histogram (bar graph)

ModBoxplot (Modified Box Plot)
Boxplot (Box and Whisker graph)
NormProbPlot (Normal Probability Plot)

- for these symbols a Transcriber’s Note was used rather than
trying to develop any symbols or doing them as tactile
drawings (see braille sample)

- symbols following the word “Mark” are:

a hollow box

a highlighted plus sign

a dot
- three blank cells were left between the three individual symbols
(in math these would indicate three possible choices).
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Sample 14
This sample shows:

- identifier numbers, eg. L1, L2, L3; L,, [L,], will all be brailled with
subscripts

- bold typeface of words, numbers and symbols in text is not retained in
braille

- use of factorial sign.
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Sample 14
For example, prcss I m' ‘ and enter six

tost scores in Lr

it aney
QRAPHING CALCLATOR

+ Use the cursor to move around the editor screen.
» Complete each data entry by pressing ENTER),
- Press for [QUIT] to exit the list editor

when the data are entered.

Data can be sorted in ascending or descending order. For example, to sort L in
ascending order:

+ Press 2 to select SortA(.

. Press tfor (L], then prcss .

+ Press @ 1 to view L as sorted.

* Alternatively, press 1 for [L ], then press ENTER] 10 S
display L, directly. g sortace

You may need to clear a list before you enter data into it. For | %jﬁ. ST D £ G4

example, to clear list L :

+ Press(S™ ] 4 to select ClrList.

» Press( 2 j 1 for [L ], and press.

Generate Random Numbers

BRAPHING CALEULATOR

To generate a random number between 0 and 1: B MATH HUM CPY |l

+ Press @ ta select the PRB menu,
+ Press 1 or to select Rand.

- Press{eviEn) 1o display a random number between Dand 1. §§ r*anggpm?(
b randgin

The MATH PRB menu also has a function, RandInt(,

- ORAFHING CALCULATOR

ratdIng (3,280

which generates an integer in a set range. For example, 1o
obtain a random integer between 5 and 20 inclusive:
+ Press [ MaTH] @ 5 to select RandInt(,

* Press 5 200 ENTER)

You can also generate sequences of randorn numbers:
+ Press @ I ta select Rand.

* Press 10 to perform ten trials.

* Press to display the ten random numbers on the screen.

You can store a sequence of random numbers in a list. For example, to choose ten
random integers between 5 and 20:

« Press @ 5 to select RandInt(.
« Press5_1 j20 10 to perform ten trials

in the range 5 fo 20.

« Press , then 1 for [L ], then to place

the ten random numbers directly into list L.

. GRAPHING CALCULATOR

68
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Sample 15

This sample shows:

- function icons on the top of each screen are not reproduced in braille;
the following Transcriber's Note qualifying this would be placed on
the Transcriber's Note page

Calculator screen icons shown on the menu bar are not included in
the braille text unless they are highlighted for a particular reason.

- to eliminate possible confusion of a horizontal relationship when
brailling drop-down menus, braille one below the other. Don’t split
a menu between pages. Therefore, with several long drop-down
menus, it may be necessary to use more than one Braille page for
one screen.

- use of a Transcriber's Note to explain the change in format of the drop-
down menus. Place TN between the graphing calculator screen
indicator and the screen data.

- up-pointing cursor arrowhead

- check mark

- left-justified and right-justified material on the same line (see Guidelines

4(9))

- division of long equations; divided according to Nemeth Code rules.



Sample 15

Technology Extension

Functions on a Computer Algebra System

Computer algebra systems al!.ow us to do
complex algebraic manipularions with a few
Kkeystrokes. The T1-92 Plus and T1-89 .
calculators have a computer algebra system built
in. There are also software programs that
contain computer algebra systems to make
nathematical work easier. Some of the more
popular programs are TI InterActivel™,
Derive™, Maple®, LiveMath, Mathcad®, and
Mathematica®.

Using the Define operation, functions can be
defined and manipulated. To define a function,
press the function key. The first choice is
Define. Press [ENIER]. The word Define will

appear on the entry line.

R

Comglete the function definition by typing
f{x)= and then the expression, as in the screen
below, where a cubic function has been defined.
After it is defined, a function can be evaluated
at any value simply by entering the correct
expression in function notation.

AT TACTEr VT

B e e i
B Lz olcTe nher P s1olcLzan oe| |

In the next screen, the function f(x} has been
evaluated for values of x equal to 3, -3, and V6.
Two different results are shown for x = NS

The first is in exact form. For the second,

press the green diamond key [*] before

pressing the [ENTER] key to get the

approximate solution.

Defime Fim=x®-2x -5 x+5" nore! B4

£ -1
£0-5) -1az| B
£([8) g¥2-5.E-7 &

- -4, BEI51025727 ¥

FUHT 5730

The TI1-92 has several special functions
built into the [MATH] menu. In this screen,
the absolute vatue function is selected

to be stored in y1, using the abs function.

»
3

. »
rix H
fLamplex »
t5iatistics ¥
sbrekabilita >
Tes ;
¥

¢

»

¥

g
j arboli e
Lotring £3gcdi
SIVKST
Pt A FOTE TG

it gt e ] S A

When the [ERTER] key is pressed, the absolure
value function is stored in y1 using correct
mathematical notation.

3 Eﬁ@? SN

e

71 (x>=abs
Functions can be graphed on the GRAFH screen
by pressing [¢] followed by the letter R. Notice
that the word GRAPH appears above the letter
In green.




The T1-92 allows you to enter several
functions at a time and perform algebraic
operations on them. You can also define
new functions in terms of old ones using the
Dicfine operation.

R FIh CI EALCU LA TR T ]
1 fir iy FE BT

a1 aseralcaic|otherPramIol1ean Us

" Define FC=x2-5x+3 pors) §

"efine o{xy=23-3 Done| B

=0+ alxd % -2

" F) = 9(x) P v+ B EL

m Qefine k() =F(x) + (x5 Doriel ¥
~x = 2| &S

R AUTH TURT 5730
—— T ————

Piecewise functions can also be defined,
using the when function. In the next
screen, a function has been defined in

two parts.

AN [ rsv‘j }
~ f—iAlgebreiCale|Other |Prgnll|Clean Up

=pafine f(x) :{;::fielse Datel

Define f{xd=uhen{x{=2,3;2%-1)|
i e

77

fir F2 T EST_FEv
Zoon|Edit]| A1 {Etal

The function has been stored in v1 {above) and
graphed (below).

FSw ) Fov
Math|Orau]e

Rather than storing the function 1n y1, a
Graph command can be entered in the
home screen.
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